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PREFACE. 


Tats year has been less remarkable for great events than for the steady and gratifying progress which has been made in every branch 
of the two professions, to recording the labours of which our Journal is devoted. The financial embarrassment of the country, and the 
course of political events, have been far from favourable either to the promotion of existing undertakings, or the formation of new ones. 
With regard to architecture, it must have been gratifying to our readers to have witnessed the increasing interest which has been shown 
by the public of late years on this subject, manifested by the demand for competitions, and the extended discussion of architectural topics 
in the higher class of general periodicals, while a strong feeling seems to prevail as to the necessity of enlightening the public mind, and 
bringing it to bear upon this as upon other branches of the arts. Architecture has at last been recognized as a subject for collegiate 
education, by its introduction into King’s College, and by the formation of architectural schools in the national dockyards. The Royal 
Academy has given signs of a more liberal disposition towards the profession, by the election of Barry, notwithstanding his known cou- 
nexion with the Royal Institute—a step highly important. The Institute of Architects of Ireland has been established, and the royal 
patronage bestowed upon it. The Revival style, as we announced last year, has now gained a footing in this country, at the same time 
that considerable progress has been also made in internal decoration by Parris, Latilla, Owen Junes, and other artists of talent; so much 
better disposition is now shown to unite this branch of the arts with architecture, that there appears every prospect of the Houses of 
Parliament being painted in fresco, although we hope not, as has been suggested, by foreign hands. The temple of English freedom 
should never be desecrated by strangers. 

We have not this yeur, us previously, to regret the loss of many great edifices, although York Minster has suffered considerably by 
fire. Among the ancient buildings in which restorations or improvements have been carried on, may be mentioned Westminster Abbey, 
the Temple, St. Aldate’s, York Minster, Thorney Abbey, St. Mary Nottingham, St. Michael’s Basingtoke. Few buildings of any note 
have been completed, although many are in a satisfactory state of progress; we may, however, mention the Reform Club, the Club 
Chambers Association, the Princess’s Theatre, and the Manchester Unitarian Chapel. Several fine railway stations have been erected, 
and cemeteries opened in London and different parts of the country. The subject of a change in the system of prison discipline now in 
igitation, seems to promise, at un early period, extensive employment for the profession, as also the question of national education, and 
the construction of school-houses consequent thereon. The profession in Ireland has been largely employed in building union work- 
houses, some of which are on a large scale; a prospect also exists of similar employment for our Scotch brethren. It will be a matter of 
gratification to consider that the important question of the architectural and sanitory police of large towns is now attracting much atten- 
tion. Something therefore may be expected to be done. 

Among the architects whose loss we have this year to regret, are Sir Jeffry Wyatville, Albertolli, and Mr. Whitwell. 

The engineering profession although having greater obstucles to contend with than the architects, have shown rather more vigour, 
and will require therefore a more lengthened statement of the progress they have made. Engineering education is making still greater 
advances, a new faculty has been established at Glasgow, and the first Regius Professor of Engineering appointed, the other faculties 
have been improved; at King’s College the architectural instruction has been extended, and a lower school formed for elementary in- 
struction. To the Mining schools we shall hereafter have occasion to advert; we may farther mention the increased qualifications re- 
quired of enginemen by the Admiralty, the examination of officers on the steam engine, and the delivery of lectures at the Royal Naval 
College, the establishment of a College for Civil Engineers at Putney, and the project of a School of Practical Engineering at the Poly- 
techme Institution. While at this point we may mention that honorary degrees have been conferred by the universities, upon several 
engineers, and also upon Junius Smith, the great promoter of Atlantic Steam Navigation. The University of Edinburgh have ordered 
from Clantrey, a statue of Watt, being the sixth of that great man, and the Institute of Civil Engineers have this year offered premiums 
fur memoirs of eminent engineers; we regret however, to remark, that no disposition has been shown by the Government to bestow the 
same honours upon this us upon other professions. Prizes have been awarded by an Association at Glasgow, for improvements in safety 
valves. ‘The local exhibitions of arts and manufactures have acquired this year still greater extension, and probably we shall not long 
wait for a nutional exhibition in the metropolis. 

The railway system has in several ways prominently attracted public attention. We shall first adveit to the number of lines which 
have been this year either wholly or partially opened. Among these are, the Great Western, Brighton, Blackwall, Eastern Connties, 
Northern and Eastern, North Midland, York and North Midland, Manchester and Leeds, Null and Selby, Glusgow and Ayr, Glasgow and 
Paisley, Maryport and Carlisle, Preston and Wyre, Lancaster and Preston, Chester and Birkenhead, Chester and Crewe, Manchester and 
Birmingham, Birmjngham and Gloucester, and Taff Vale. On neurly all the great lines most fearful and unprecedented accidents have 
within the lust few months taken place without any satisfactory cause for their extent, they seem indeed to be the result of a similar 
mysterjous visitution to that by which steam navigation was afflicted last year and the year before, and from which it has been thie year 
free. Government have been as usual meddling this year, and we regret to say with greater success than before; besides employing parlia- 
mentary committees und itinerant commissioners who have been employed on the Scotch and Holyhead routes, an act has been past for 
| giving the Government an unprecedented control over the lines, Only one bill fur a new railway passed last session. The system of 
leasing small lines to other companies, and of the union of lines has been much extended. Rope tractiun has now been shown on a con- 
siderable scale on the Blackwall railway, on which wire rope is proposed to be used, and a lurge experiment has been mpude of the pnen- 
_watic system, on the West London Railway. Electric wlegraphs Lave received sume improvements, and their utility for railway pur- 
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may now be comidered es finally recognized. ths each goverment tits Gils ybee showin « bedier dpirte ab $6 the caityays, bo 
nake but small way, the Paris and Rouen projectors lave however raised large same in thiscountry. The Russiag governinemt have rs 
a engineer to this country to prepare for the formation of railways in Ressia‘on a large scale, and it may be observed ties genersify 
aropean nations are making progress as to the introduction of the system. —- 
‘he use of wood pevement for the streets has greatly extended both in London and the provinces, and the use of aaphutte also seoms 
established. Measures are in progress for running locomotives on common roads. 

‘he appointment of commissioners for inquiring into the state of our coasts, has been a measure long ealled for by the mercantile . 
sts of this country; but whether the recent labours of the harbour commissioners will either prove satisfactory or useful, yet remaizs - 
xeon. During the year improvements have been made at Leith, Fleetwood-on-Wyre, the Bute Docks at Cardiff, Ramagate, Rye, 
¥oolwich. In this latter establishment we may also call attention to the introduction of the steam machine for making shot. At 
on a pier has been erected ; in the Downs a safety beacon on a new principle; and this year we huve seen the first upplication of 
rew pile system to the erection of a lighthouse at Fleetwood-on-Wyre. Considerable attention has been devoted to the embank~- 
of the Thames, into which subject Parliament bas inquired; the river works of the new Houses of Parliament have been completed, 
opes are entertained that either by the city or goverment, works will be carried on so as to improve the whole north bank of the 

; an extensive embankment on the shores of the Thames and Medway has been made by Lord de Vescl. The propositions, for, 
ing the Lake of Haarlem, and for recovering land in Morecambe Bay and the Wash, have caused inany engineers to. direct their : 
'y to improvements in draining, as far as regards the application of mechanical power to such purposes. The Chard and the Ulster 
have both been opened, and some extensive works completed on the Hereford and Gloucester. The repairs of Blackfriars Bridge 
been satisfactorily ended, while great progress has been made with those carried on at Westminster Bridge ; some majestic viaducts 
been constructed on the railways. The application of Rendel’s system of floating bridges has been extended to Portsmouth and 
itta. 

he interests of steam navigation having been seriously threatened by the proposed application of stringent government measures, 
msidered it our duty to awaken the attention of the marine engineers to the subject, and we congratulate our readers on the success 
1 attended our efforts, such a union of the profession having been organized, and such effective measures taken, as to compel the 
tities to postpone the intended bill. The importance of steam ships as a part of our marine, has been shown by recent hostile 
is, when the agency of this arm, both in Syria and China, has been so exerted. The government have shown their sense of it 
ving higher rank and privileges to the enginemen in the naval service, by directing schools for their instruction to be formed in the 
yards, and by making an acquaintance with the marine engine a part of the studies of the superior officers. The French government 
greatly enlarged their engine factory. The investigation of the properties of the Archimedean screw has been continued, and its 
y recognized, at the same time that the question of modes of propulsion bas been the subject of extensive experiment. The appli- 
1 of propellers to sailing vessels, as in the Earl Hardwicke and the Vernon, has been successful. The introduction of steam navi+ 
n on canals, has also tended to direct attention towards propellers, and to the use of iron as a material for steam canal boats and for 
ge boats, of which the Lee, the Nonsuch, and the Alice are examples. Iron has been so extensively used as a material of construction 
eam boats, as already to have given a great deal of employment to marine engineers. Abroad, iron steam boats have been introduced 
xe Danube and the Elbe. Iron has been applied considerably for constructing sailing vessels; it has also been used for a oating 
ngine. The experiments continue on the application of electro-magnetic power to navigation, but with no tangible result. Steam 
ration has, this year, been greatly extended; Fleetwood-on-Wyre has been added to the steam ports; the Mediterranean service haa been 
efficiently organized; in the Atlantic the number of steamers to the United States has been increased, and a line to Boston established, 
aunicution with Madeira has been opened; in the Pacific, steamers are now ruming along the western coasts; in India, increased 
m of communication with England still occupy the public mind; attention has also been directed to the capabilities of the Indus 
ta tributary streams. | 

Mining is greatly advancing as one of the branches of the profession, or a branch likely to be promoted by the measures taken. for 
ig instruction in it. The munificence of Sir Charles Lemon has established in Cornwall a special school for mining, and professorships . 
exist in King’s College, London, and at Durham. Instruction in mineral chemistry, so much required, has been promoted by the 
Hishment of the government school attached to the museum of economic geology, und by the courses delivered in several public 
utions. The powers of Cornish engines have been the sabject of serious discussion among our engineers, and the attention of the 
h government has been directed to them to ascertain their applicability for economical draining. 

Among the engineers who have been this year lost, we have to mention with regret, Sir Robert Seppings, Lieut. Thomas Drummond, 
Mr. Hazeldine, ap engineer employed on the Menai and Conway bridges. 

Having thus disposed of the interests of our readers, it remains that we should usk their indulgence while we recall io them the 
tions we have ourselves made in fulfilling our duties towards them. For this we appeal with confidence to the volume just cone 
ad, where they will find that our correspondence has increased in value and interest, and that np exertiqn_or expense has been upased | 
mder the work worthy of the increased patronage it receives, Our readers will find in it 492 peges, 31 plates and 214 engravings, 
dng a mass of information which, for value and for cheapness, is not surpassed by periodical works of any profession. Such have 
: our endeavours in our commanication with the professions through the mediunt o ‘these pages, but we have not hesitated, neither - 
| we, to exert ourselves for them, when and where we may have it in our power, by acting in a public capacity. Such we considered . | 
> onr duty on the steam navigation question, as we shall on every occasion uber te interests sd the professions require it end out. ¢. 
ble efforts can‘in any capacity be exerted in their defence, ae 
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ON THE CONSTRUCTION OF THE MOLE DES NOIRES, 
WHICH SHELTERS THE FRONT HARBOUR AND 
ENTRANCE OF THE GATES OF ST. MALO. 


(With ax Exoksving, Poste 1.) 


(Translaied from the French of AL Girard de Caudcemlirg, Engine r- 
in-Chicf of Roads and Bridges.) 


Tus Mole des Noires, forming part of the general plan of a floating 
basin which is to be common tu St. Malo and St. Serviun, has been iu 
progress for the last two years, and is situated as pointed out in fig. 1, 
stretching from Ato B. When the wind bows from 5.W. to N.W., 
it is very much exposed to the action of the sea, and was consequently 
during its construction exposed to ull the most unfayourable contin- 
geucies, by which works in direct contact with the sea are affected. 
For the purpose of opposing this action, a form has been given to the 
mole of an are of a circle of 695 feet (212 met.) radius. The breadth 
of the top, including the parapet, is 19 feet (5°80 met.), which is 


strictly necessary for preserving a free passage for warping to the . 
resistance | 


apper part, and for giving to the works the stability anc 
necessary to support the difference of pressuré resulting from the 
maximum of the simultaneous elevation and depression of the waves 
on the two opposite faces. The dimensions of the mole are given in 
the section, fig. 2,in which are also shown the high and low water 
marks at spring and neap tides, which sufficiently justify the great 
elevation given tothe work. This section also shows the great aque- 
duct or interior tunnel, and of the channels communicating with it. 
The aqueduct extends the whole length of the mole up te the head, 
and the upper and lower channels or pipes are made at every 65 feet 
distance. The lower inclined pipes sulin a number of sluices, which 
‘Are for the purpose of clearing away the silt in the front harbour. 

The opinion of M. de Caudemberg was that this silt was little to be 
feared, but as the commissioners appointed by the Minister of Marine, 
insisted upon having an aqueduct which could work the sluices, in the 
front harbour, M. de Caudemberg suggested the plan now in execution, 
The aqueduct is 1978 feet (603 met.) in length and 7 feet 2 inches 
(2°20 met.) diameter, and is carried through the mass of the quay of 
the front harbour, crosses the gates of the inner harbour, and takes its 
rise in the floating tasin. It is constructed U:roughout of an annular 
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forn. The pipes carrying the water to the sluices are inclined as ree 
presented in the section, and are of cast iron, their inner diameter is 
about 16 inches (0°40 met.), and the different parts which compose 
them are secured by a simple joint with resinous mastic, The upper 
part is terminated by a hemispherical cup 15 inches diameter, with a 
ball acting as a bombvalve. This valve is for the purpose of prevent- 
ing the water introduced into the great aqueduct returning back again 
when the tide falls. Where however the sluices are intended to be 
worked the valve is lifted up, by means of a chain communicating with 
the upper surface of the quay. The water which flows from the aque- 
duet, through the inclined pipes, with the velocity of a column of 
water 24 feet high is carried through an opening 3 feet 3 inches broad, 
and of 2 mean height of 5 inches, so as to cause a streum of water to 
sweep away the silt. It should be observed that the large vertical 
pipes 19 inches (3 met.) diameter, serve for the evacuation of the air, 
and as manholes for cleansing and repairing the aqueduct. The parts 
marked a 4 ¢ in fig. 2, are for the purpose of preventing the water at 
high tides from gelting through the sluices, and causing un inverse 
pressure on the great aqueduct. 

The engineer found considerable difficulty while constructing the 
mole, on account of the position of the great aqueduct, which as it 
was necessarily built upon a centering, would in case of wood being 
employed, have been soon blown up by the waves and destroyed, or at 
Jeast have had the mortar forced out and the work to begin over again. 
To prevent this M. de Caudemberg directed his attention to the con- 
struction of 2 peculiar centering or shield. This centering was of cast 
iron, in moveable pieces, so that it should be readily managed in the 
progress of the works. On the outside was fixed an arm to break the 
power of the wave at the period of the shock, while at the same time 
the specific weight of the centering prevented it from being curried 
away. It is formed of panels weighing about a hundred weight each, 
so that they could be easily moved. The whole shield was 26 feet 
(8 met.) long, and divided into 16 rings. 

M. De Caudemberg found that though by these means he broke the 
shock of the wave, that the works were still liable to suffer on account 
of the oscillations, particularly when the weather was rough, when 
musses of comprewed air were forced into the great aqueduct, and so 
up the vertical manholes, causing spouts of water 30 or 40 feet high. 
These manholes however served greatly to modify the effects. As 
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the best remedy, and one which was found effectual, the pannels of the 
centering were covered with sheet iran, pierced with holes so as still 
further to break the violence of the shock. 

As however the cast iron centering was in some degree an impedi- 
ment to the works, whenever the state of the weather permitted it, a 
wooden shield was used also moveable, so that keeping 6 feet and a 
half of iron centering outside, about 50 feet of wood centering was 
used behind it. In this way 50 or 60 feet in length was got through 
ina day. To get over the difficulties and expense of transporting the 
materials to such a narrow space, small lighters, flat bottomed boats, 
and floating platforms were used, which were found to act well, al- 
though some inconvenience was felt in rough weather. 





ON THE CO ee A PIER IN THE RIVER 
AGLY. 


( Translated from the French of M. Fauvelic, for the C. E. &. A. Journal, } 


M. Fauverse describes a process which is extensively used in Rous- 
sillon for constructing wells, and has also been applied by Mr. Brunet 
ona large scale in making the descending shafts of the Thames Tun- 
nel. In most parts of Roussillon, and particularly on the shores of the 
sea, and near ponds, at a yard or two below the surface, a layer of 
quicksand is met with, which cannot be dug twenty inches deep with- 
out the sand falling and filling up the excavation. This consequently 
prevents the usual course of digging a well and building the brick- 
work afterwards, as it would cost more in timbering and framework 
than the whole well was worth. A stout circular ouken curb is there- 
fore placed on the ground, the walls of the well are built several yards 
high upon it, and then from the inside the shifting soil is excavating 
so that the well is carried down to the required depth. M. Fauvelle 
had to build the pier of a bridge inthe bed of the river Agly on a bed, 
which although it seemed quite dry, vet filtered a great quantity of 
water through pebbles and sand for yards thick, these again resting on 
abed of clay. Being prevented from want of funds from using the 
ordinary means of getting rid of the water, M. Fauvelle availed him- 
self of the Roussillonese plan. Onthe bank he placed an oaken frame 
or carb, and on this he built a well or circular fower of brick, 16 inches 
thick, 70 feet in circumference, and 14 feet high. This well was se- 
cured internally so as to resist the external and vertical pressure. 
Excavations were then begun in the interior of the well, but some in- 
jury was done to the walls at first by the workmen digging under the 
curb, and so causing an unequal descent and cracking of the bricks. 
The works were then limited to the interior of the well, and st gra- 
dually descended until it became necessary to use the dredge, by means 
of which, in about a fortnight, it was got down into the clay bed with- 
out any accident or injury to the wails. Nothing then remained but 
to fill up the interior so as to make a solid mass, a hich was done, with- 
out taking out the water, by throwing in concrete and stones, this work 
being secured to the walls by their being roughed witha chisel worked 
by a long iron bar; the whole was then well rammed down by two 
men #0 as to make u solid mass. 


- 
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; “* fF must have fiber 
Wilhal, as large a cliarier us the winds, 
To blaw on whom f please.” 


L “AxCeITECTURE,” says a writer in the last number of the 
Monthly Review, “is under a certain degree of restraint in every state 
of society. The nature of his materials, and the necessity of clipping 
down his sonceptions to the views and wants of his employer, have 
accustomed the architect to act with apparent freedom, under circum- 
stances which would wholly repress the ardour of the sculptor or the 
painter”’ This is rather oddly expressed, it Leing uot very much 
unlike a contradiction in terms to attribute /recdom, or apparent frec- 
dom, on the part of architects, to the restrain? imposed upon their art. 
The writer does not ssem to have taken the trouble of reading over 
what he had put down 
the néceasity of clipping dowa his conceptions, &c., has accustomed 
the architect to act with a servile compliance—a blind deference, to 


upon paper; but bis meaning probably ts, that 
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the wishes of his employers, and to do just as he is dictated to do, as 
if it were perfect matter of indifference to him; whereas a sculptot 
or painter is not quite so docile, but less patient of impertinent inter- 
ference, and is apt to prove restive on such occasions, or else gets 
sulky, and pretends that he can do nothing if not allowed to have his 
own way. This, t conceive, would be much nearer the truth; for I 
do not understand how the architect can be said to aét with apparent 
freedom, when, however willingly he may do so, making a virtue of 
necessity, he is evidently acting under control, and obliged to fore 

his own ideas, and maim bis design by adopting those of other people. 

If. There is, 1 suspect, no ant share of hypocrisy, and not a little 
cowardice, also, witb some addition of affectation into the bargain, in 
the praises heaped upon Palladiv, because IT have never yet either 
met with books, or been able to gather from any one in conversation, 
in which of his works the merits so liberally ascribed to him really 
consist. In speaking of him, everv one seems to think it the safest 

olicy to confine himself to general eulogy, without venturing at all 
into particulars. Nay, Ihave met with those who, after surrendering 
up to criticism, one by one, every production of his mentioned, have 
not had courage enough to confess that they were sue 3h losing 
cause, but give themselves the airs of having the better of the argu- 
ment, because, forsooth, Palladio had always been considered a very 
genius tp architecture. 

NL. itis not without reason that Kienze has lately animadverted 
upon the plodding, barren, “ machine-like,” manner in which modern 
architects have applied themselves tu Grecian architecture, without 
getting a step beyond two or three very obvious and stale ideas, which 
have now been hackneyed ad razscan; as if its elements could not, 
by any possibility, be made tu furnish fresh combinations or farther 
modifications as to detail, but every thing must be most wccording to 
precedent, at least, as fur us columns alone ure concerned, since, in 
regard to all the rest, a most convenient degree of latitude is con- 
sidered quite allowable. It must not, however, be snpposed that 
auch “imachine-like '’ system, one so utterly at variance with every 
principle of art, would he upheld in the manner it bas been and 
continues to be, without some motive, although it is one whieh it 
would not do to Jet all the world know. The excessive reverence 
fected to be entertained by the piuddrrs for antique examples, evi- 
dently does not proceed from an intelligent admiration of them ; for 
jt is plainly to be perceived that they have no influence whatever on 
their taste, and that if such udmirers have studied them at all, it has 
been no otherwise than mechanically, without imbibing any of their 
apirit, withont extracting from them imv of their delicioas flavour, 
after the fashion of that most praiseworthy little plagiarist, the bee, 
who steals their sweetness frum flowers, but manufactures it into the 
still more luscious sweetness of honey. The dunces in the profession 
—and if any one chooses to ruclude binself among the number, it 
is no fault of mine—the dances, | say, ure well aware that it is good 
policy in them to decry any modification of the antique, any thing 
like originality in the treatment of it, a» most dangerous and mis- 
echicvous iunovation. Mischievous, indeed! no doubt—because were 
any sort of freedom in that respect to be allowed, were the system 
of copying and nothing but copying, to be exploded, us not exactly in 
character witb what, justly or not, ussumes to be something more 
2 mechanical science, even ove of the fine arts,—the incompetence of 
many would at once become apparent, they being, as Wightwick has 
wickedly observed, “impotent to generate” even a single modi- 
fication of what they now so ciass:cadly follow as patterns; much 
more, tlen, to geverate an idea of their own. 

IV. Jt ix by no means uncommon to hear people complain how 
exceedingly difficult it is tu hit upon any pew subject ; nevertheless, 
there are both a good many hackneyed ones, which would admit of 
being treated with sowe degree of novelty, by blowing away the 
k.aracd dust which now almost covers them, and fresheniug them up 
anew; und alyo a few others that have as yet not been touched upon 
at all, notwithstanding that they would furnish matter almost inex~ 
haustible, and the opening of them would be -like opening @ virgin 
mioe of unexplored wealth. It is odd that, until the other day, no 
one should have thought of treating the subject of porticoes as is done 
in the article in the Penny Cyclopwdia, which, although unsatisfactory, 
beeause little more than a brief outline of it, is most vuluable as a 
hint, and as pointing out whut preceding writers had overlooked. I, 
myself, have at least half.a dozen architectoral subjects im petio, any 
one of which would supply mutter for a volume, and some one 
which I have long been expecting to sen pounced upon and taken up 
» Haast less indolent or more enterprizing mortal. Nevertheless, 
they still all remain untouched, as safe and as snug as if they were 
buried within the iunermost bowels of the earth, though really exposed 
where any one who has eyes to see with may bebold them. There is 
plenty of fresh game to start, had but people moses to catch scent of 


WA} 


it; for metance ———---——, and ’ ——eermraety 
Z leave it to the reader’s penetration to fll up the blanke,—all choice 
and fertile subjects as well as new, and only waiting for some one to 
pick them up; though | fancy that were they to stumble against 
them, most people would only stumble ever them. It is undoubtedly 
very fine to be eternally talking about “Pericles,” and such Very 
subdime matters; yet that is not the way to discover any thing par- 
ticularly novel. Phose who walk abroad star-gazing, do not notice 
@ purse of gold under their feet, or should they chance to tread upon 
it, only kick it away from them as a mere stone in their path. 

V. The author of the “ Palace of Architecture ” has, I see, thought 
it necessary to agsure the readera of Fraser’s Magazine, that the 
article entitled “Wightwickism,” in that periodical, was not a slash- 
ing cut-up of his book, as some of his own friends had conceived it to 
be, and were accordingly very indignant that such a vivlent attack 
upon it—nothing less than a downright demolisher—sbculd have pro- 
ceeded from that quarter; nor are they the only persons who have 
taken up that singular idea, for some sapient newspaper critic bas 
described the paper alluded to aa a complete settler fur Wightwick ! 
Kt is charitable, therefore, to suppose thut both the reviewer alluded 
te, and those who have fallen into the same errur, read no more than 
the first page or two of the article, otherwise they must be obtuse and 
obfuscated indeed, not to perceive its real drift. But there are people 
in the world sv dully matter-of-fact, as to have no notion whatever of 
either irony or humour—people who take such a pleasautry as “ A 
Lesson in Reviewing” for a serious attack upon Mr. William Cowper, 
the poet, fancying the writer to be in earnest when he gravely cen- 
sures the bard’s indelicacy, or rather offensive grossness, in venturing 
to use the term breeches, instead of employing the loug-winded cir- 
cunlocution resorted to by his biographer, Dr. Southey, in order to 
express, or rather insinuate the idea of, that vulgar article of aale 
attire. And there are folks, it now appears, who either are, or affect 
to be, 99 perversely thick-headed as altogether to misconceive the 
writer's object in “ Wightwickism.” Nevertheless, with such exqui- 
site stupidity staring us in the face, the present age is styled that of 
the Mareb of Intellect—which “ March,” is, perhaps, the gravest and 
most notable mystification of all. 
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ON LIMES. 


RESEARCBES ON THE SEVERAL PROPERTIES WHICH MAY BE COMMUNI- 
CATED TO CRMENT STONES AND UYDRAULIC LIMES, BY IMPERFECT 
BURNING. By M. N. Vicat. 


C. E. and 4. Journi!. ) 


The principal object of this treatise is to illustrate several singular 
properties of imperfectly burned argilo-calcareous substances, aid also 
some anomalous cases with regard to hydraulic limes. It is well 
known that hydraulic limes are converted into cements, when the pro- 
portion of clay is increased beyond a certain limit, in which transition 
may be recognised the nature of those compounds which participating 
in the properties, both of limes and cements, belong to neither class. 
Those compounds, which the author denominates chaur mies, or in- 
termediate limes, on being completely bummed, (that is, entirely de- 
prived of carbonic acid), and treated like cements, become absolute 
cements, but if the cohesion be instantaneonsly acquired, it is lost in a 
few hours by a gradual extinction of the cementing properties, which 
instead of producing hydraulic lime, leave nothin But a kind of caput 
mortuum. Common bydraulic limestones have iiss peculiarities, be- 
coming good cements, or giving products almost without value, accord- 
ing as they are burned to « greater or less degree. 

The confusion resulting from such apparent inconsistencies, and the 
serious difficulties which Thad occurred in carrying on several important 
works, induced M. Vicat to investigate the subject, and to present the 
following observations as the result of his inquiries. 

Ist. All limestones coutaining 53 per cent. of clay should be rejected 
as extremely dangerous, and never ellowed to be used in any opera- 
tion, being incapable of forming any useful cement. 

2nd. Perfect imitation of hydraulic limes by the mixture of slack 
Hime and cement is impossible; as these mixtures are but slightly 
hydraulic, therefore to imitate natural hydraulic limes, the regular 
process must be followed. 

Grd. Every argilo-caleareous substance, capable of producing 2 ce- 
ment after being thoroughly burned, also gives a cement on being im- 
perfectly burned, provided that the proportion of clay to free" = in 
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lime. In acting upon this rule, super calcination is the only thing to 
be guarded against; 

th. Every argilo-calenreous substance, capable of producing an in- 
termediate or hydraulic lime by being thoroughly burned, can on bein 
imperfectly burned, produce a cement, or at least a product bavinga 
the properties of one, provided that the proportion of clay to free lime 
in the rough stone is not below 62 per cent., not only the imperfectly 
burned stones are no longer cements, but they may even fall into the 
class of weak hydraulic limes with a gradual extinction of power. As 
therefore no practical means exists of distinguishing at first sight im- 
perfectly burned cements from those which are burned, and still less 
of regulating the degree of heat, so us to expel uniformly the required 
proportion of carbonic acid, it follows that by pulverising imperfectly 
burned cements, and mixing them indiscriminately with mortar as has 
been done on several works, the mortar instead of being improved, has 
had introduced into it an element of destruction. 

Lastly. The manufacture of cement from intermediate limes is at- 
tended with serious difficulties, as it is impossible to find out which 
are perfectly burned. Every assay for the purpose of testing the 
quality of hydraulic lime, should be preceded hy experiments on the 
quantity of carbonic acid contained in the lime, for it this acid is pre- 
sent in such a proportion as to show imperfectly burned non: cewent, 
the assay will point out as bad an hydraulic lime, which thoroughly 
burned, would fave the required qualities. 

To the presence of imperfectly burned cements, M. Vicat attributes 
most of the injuries, splitting of joints, &c., visible in buildings, and 
which never occur when the lime is good. As the quickest and surest 
test M. Vicat recommends chemical analysis, but disapproves of the 
ordinary mode, for if the clay be separated from the carbonate by an 
acid and then treated with potass, a gelatinous silex is produced from, 
these quartrose particles which do not enter into combination. He 
therefore recommends the immediate reduction of a few finely pow- 
dered grains into lime or cement; to make sure that no carbonic acid 
remains, and to dissolve the whole in an excess of hydrochlaric arid. 
The residue, not reduced, will give the quantity of uncombined clay 
which imbibes the hydraulicity of the lime. The rest of the assay 
may proceed in the usual way. 


- 2 ee-ee.. OF THE PORT OF FLEETWOOD-ON-WYRE TO NIGHT 
NAVIGATION. 

‘dnts interesting and important event took place en the evening of the Ist 
of Decomber, [t must ever be interesting to behold the efforts of art founded 
un pure science. when supported by spirited funds, eminently succesatul. It 
must ever be appreciated as a vital achievement when a region, hitherto un- 
appruachable by night and seldom by day in stormy weather or slanting 
winds, shall be pronounced and proved, not only accessible, but within the 
instant comprehension of the weather-driven marimer, even though he never 
saw the cuast before. Such have resulted at Fleetwood-on-Wyre, under the 

Jans and persunal su, erintendence of Capt. Henry Manyles Denham, R.N., 
ERS. consulting marine surveyor, supported by the encouraging confidence 
of the board of directors. and unflinching appropriatiun of means. It is our 
pleasiny task to record facts so honourable and gratulatory to all parties on- 
gaged. tere is a Company realising all that is due to energetic espousal of 
capabilities which might as heretofore. have laid useless to a nation, ana un- 
profitable to enterprise, but for the exercise of perception and that moral 
courage which boldly traces in perspective reasonable results. An estuary 
hithert: (indee! 16 months aguv) overlapped by spits in its seanard reach, 
precluding intercourse with its natural tidal basin and anchorage, now pre-~ 
sents a straight course, of but 15 minutes run, between 20 fathoms frish Sea 
water an! the railway terainus, which is connected by 11 huur, journey with 
London. “Che full particulars of which are set forth and illustrated in Capt. 
Denham‘s work on the Mersey, Der, and Wyre navigation. We, therefore, 
need only revert tu it, and glance at the simple, but effective ceremony which 
locally marked the oceasion of formally opening the Port. At sunset on the 
evening of the lst December, the Chairman. Sir Hesketh Fleetwoud, Bart., 
M.P., a party of 80 gentlemen, their Secretary, John Power, Esy., and lust, 
Imt not least, sume fuir ladies, accompanied Captain Deuham in a steamer to 
the offing. Passing the several buoys which mark the New Cut channel, for 
daylight and hazy weather guidance-—at a proper period of darkness, when 
no vestige or clue to land, or haven entrance, could be traced, and no xecess 
to be hoped for until the next. morning. a rocket was thrown by Capt: Den- 
ham, ani instantly the lantern chambers of the new light-houses were un- 
masked, Three hearty cheers welcomed the lights on board, and three more 
with platy hand open, greeted Captain Denham ; whilst peals of cannon on 
shore called attention to the fact. ‘The lights were then brought in ling, tbe 
course shaped, and at a nine knot rate the party were, in fifteen minutes 
alongside the Railway wharf. The instant of clearing the New Cut was sig- 
nalled by a shower of rockets from on board. Cheer after cheer was res 
to on shore by guns, rockets, and cheers; whilst the bands sent forth our 
glorious national anthem and Rule Britannia. Truth and candour avowed 
itself where ‘tis ever nurtured. One of the ladies exclaimed, to the delight 
of the ppilant Captaln,—* Why the process of caming into this post is s0 
simple, J could bring a vessel in.”-—Railway Magazine. 
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WHITELAW AND STIRRAT’S PATENT WATER MILL? 


. 





Fig. 1 
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Fig. J is aside elevation of the new water-mill, in whieh ‘figure 
sure of the parts are drawn in section. Fig. 2 is a plan showing the 
arms and other parts of the machine. The main pipe aa carries the 
water which drives the machine into its arms, from u reservoir or any 
suitable place on a higher level than the arms: b bare the arms, 
which arc hullow ; the water passes into them at the centre part c, 
um] escapes out at the jet-pipes dd; ¢¢ is the main or driving shaft 
of the machine, which is shown cast in one piece with the arms; / is 
a bevel pinion, und g a bevel wheel; by means of which wheel and 
pinion the rotary motion of the machine is communicated to the hori- 
zontal shaft 4, which again communicates the power of the machine 
to anv machinery which it maybe intended to work; ¢#2 is a large 
bracket fixed to the wall or building 44; this bracket supports the 
shaft ¢ e, while the bracket / carries one end of the shaft 4. The per- 

endicular plane which passes through the parts represented in section 
in the elevation, Fig. 1, passes throngh the points mm in the plan, 
Fig. 2. The top journal or pale n of the main shaft has 2 number 
of collars on it; for, if there were but one collar, it would require to 
be @hade larger in diameter than the collars shown in Fig. 1, in order 
to get a sufficient quantity of bearing surface; but if the diameter of 
a collar be increased, the friction will be greater, as then the rubbing 
surface is more distant from the centre of motion; so, if a sufficient 
ity of bearing surface is obtained by a number of collars, there 
will be less friction than if only one is used to resist the pressure. 
qq are holes through whieh the water escapes from the basin under 
the arms into the tailrace after it las left the machine. As the arms 
have a rotary motion, and the pipe aais fixed to the building under 
it, there must be means provided to prevent the escape of water at 
the place where the main-pipe meets the arms. A contrivance suit- 
uble for this purpose is shown in Fig. 1; it consists ofa ring or pro- 
jection round the underside of the aperture c, and of a part p turned 
cylindrical atthe place where it fits into the pipe aa. A leather, 


‘* We are indebted for this description to a pamphlet by James Whitelaw, 
Mor for the wie of the wood engravings to the Editor.of the : 
azine. ' 
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similar to what is used in packing the large piston in » Bramsh preas, 
is inserted into the recess 2 #, turned inside of-the top part of the pipe: 
a a, in order to prevent the escape of water betwixt the pipe and the 
cylindrical part of p. It will now be clear that if the part p, and the 
ring on the underside of ¢, are accurately turned and ground upon each 
othef at the place where they meet, the pressure of the water in the 
main pipe will act upon the under edge of p, and press it in contact 
with the projecting part round the aperture ¢, and in this way keep 
the joining of those parts water-tight. There is a flanch outside of g,. 
with holes bored in it, to receive steadying-pins fixed to the top pert 
of the pipe a a; these pins are seen in Fig. 1; they prevent the part 
from revolving, and ure fitted so as to allow p to rise or fall. There 
is nother use fur the flanch round y, which is this:—a little rope-yarn 
is wrapped betwixt it and the main pipe, to prevent the part p from 
sliding down whenever there is not a sufficient pressure of water in 
the main pipe to support it. The pipe aa is bored out to receive 
the part p, which is fitted so as that it will slide easily up or down in 
the bored part: rrr7 are the stay-bolts which support the arms; 
88 are valves, and 6/47 are levers which work upon the centres ¢ é, 
and form 2 conexion of these centres with the vaives. There is a 
Jever on the top, and one on the bottom side of each valve. The 
rods « 2 form a connexion with the Jevers 5 ¢ 8 /, and the springs cert, 
fixed to the arms. ‘The end next the valve of each jet-pipe (see 
Fig. 2) is a circle drawn from ¢ as a centre; and each valve is curved 
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tu fil und work correetly upon the end of its pipe. The levers sta 
ure adjusted so that the valves ¢s will work without rubbing upon the 
ends of the jet-pipes, in order to get quit of the friction as much as 
possible; but it is not essential that the valves should be correctly 
water-tight. 1t will be clear, that if the machine revolves so fast as 
to make the united centrifugal forces of the valves ¢8, the reds uu, 
the levers e #2, and the springs, greater than the weight that will 
bend the springs v vv to the distance shown in Fig. 2, the valves 
will recede from the centre of the machine till the force of the springs 
gets sufficient to overcome the centrifugal force of the valves, &c. 
Lherefore, the centrifugal force will cauge the valves to cover the 
ends of the jet-pipes, and so allow less water to escape, and thus 
diminish the force of the water:on the machine whenever it geet 
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quicker than the proper speed. If the springs are considerably 
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speed of the machine will cause the valves completely to cover the 
ends of the jet-pipes, and when. the ends of these pipes are closed, the 
water. can have no power to turn the machine. From this it will pe 
olear, that the machine can be made so that, when it is doing very 
little work, it will not move at a much greater speed than it will when 
acting with its greatest power. 

The new water-mill ucts on u principle similar to that of the well- 
known Barker's mill; but the arins ure bent and otherwise shuped, so 
as to allow the water to run from the centre to the extremity of the 
arms when they are in motion, in a straight line, or nearly so, and in 
this way the disadvantages of carrying the water round with the arms, 
as is the case in Barker's mill, ure got rid of. 

The curve of the arms is such ay to ullow the water to ran from 
their centres out of the jet-pipes, without being curried round by the 
machine, when it is in motion at its best speed. On this account, the 
rotary motion of the arms will not give to the water a centrifugal 
force. So the forces which work the new water-will are simply the 
force of reaction, and the weight of a coluan of water of the same 
height as that acting on the will, having the area of its cross section 
equal to the sum of the cross-sectional urea of cach jet-pipe. When 
the machine is standing, the one of these forces is as great as the 
other; but when it revolves so quick that the centres of the jet-pipes 
move at the same speed us that of the water flowing from them, the 
force of reaction ceuses, us then the water falis from the jet-pipes 
without any motion, in « horizontal direction, for the machine leaves 
the water as fast as the acting column can follow it. When the re- 
sistance to be overcome is as great as will balance the force caused by 
the weight of the water, there is still the force of reaction left to bring 
up the speed of the machine; and as the weight of the water renrains 
the same, whether the machine is in motion or at rest, the force of 
reaction will carry up the speed till the centres of the jet-pipes re- 
volve at u velocity the same us that of the water issuing from then 
before it censes. Thus the machine, when its jet-pipes revolve ut a 
speed as great as that of the water issuing from them, will give its 
maximum of eflect, which maximum will be equal to the whole power 
of the water it uses ; for, iu the time a given weight of water is ex- 
pended, in the same time the machine is able to raise us ae a 
weight from the level of the centres of the jet-pipes to the level of 
the surface of the water in the lead. There is of course a small part 
of the power lost, most of which ts that cansed be the resistance 
which the water meets with in passing through the main pipe and the 
taachine. This portion of the foree is very inconsiderable, us will be 
shown in the next paragraph; and, by raaking a slight alteration on 
some parts of the machine, this small fraction of loss may be still 
farther diminished. 

A machine erected lately for Messrs. Neill, Fleming, and Reid, at 
their works, Shaws-water, Greenock, gives, when tested by the fric- 
tion apparatus invented by M. Prony, 75 per cent. of the whole power 
of the water which works it. The power of the water ts 79 horses, and 
the power of the machine is equal to that of 5025 horses or 75 per 
cent. as now stated. Mr. Stirrat’s water-mill of 22 horses’ power is 
the first that was made; it was tested inthe same way as the above- 
mentioned machine, und the result of the experiment was equally 
favourable. 

The following ure some of the advantages which the hydraulic ma- 
chine of Messrs. Whitelaw and Stirrat, has over an overshot water- 
wheel of the best construction. Tie new mill has a governing appa- 
ratus, which renders its motion as uniform as that of the best con- 
structed steam-engine; when a part, or even the whule, of the ma- 
chinery which it works, 4s thrown aff ut once, the yuriation in the 
speed is scarcely perceptible. The speed of the new machine. is well 
suited for every purpose: generally speaking, it can be formed to 
raake the required number of turus in a given time, and on this ac- 
count, intermediate gearing is done away with. There is little wear 
and tear un the putts of the new mill, for its weighil is perfectly balanced 
by that of the water, thus taking away almost all friction, and conse- 
quently wear, at the rubbing parts: five of these machines are already 
in operation, and not a workman has been employed in any way at 
eitber of them since they were first set n-poing, although one has been 
in constant use for nearly two years. The new machine takes up re- 
murkably little room. Nu very expensive building or other erection 
is needed for the fixing of the new water-anill, and the cost of the ma- 
chiue itself is very trifling in every case, and especially on a high full, 
where an overshot wheel, «#ulso the building and excavatiun required 
for it, become enormously expensive. On a fall of very great height, 
where to erect an ordinary wuter-wheel would be altogether out of the 
question, the new water-yheel may be employed to.great advantage. 

‘ue new machine inay easily be made to rise or fall according as the 
water in the tail-race is high or low, and one form of it will work to 
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or strained when the valves are fall open, u very small increase of the. 
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very considerable advantage in tuil-water. The best constructed over- 
shot water-wheel will not, after the speed is brought ap for ordinary 
purposes, give more than 70 per cent. of the whole power of the water 
which works it; and the new machine, as has already been shown, 
gives /5 per cent., and it can be formed to give even a greater portion 
of the power of the water than this. 








@SUPPLY OF WATER TO THE METROPOLIS. 


Ir is always with much pleasure that we approach this question, in- 
teresting us it is not only to the profession, but ulso to the public at 
large, being one of those subjects on which both parties meet as ore 
cominon ground. The supply of water to the population has always 
with the supply of food generally acquired great political importance, 
and the provision for it has called forth some of the greatest triumphs 
of engineering. Jt has been but too truly stated by Dr. Southwoot 
Smith, in his able Reports on the Health of the Metrepolis, that an in- 
sufficient or impure supply of water is one of the main causes of dis- 
ease in all classes of the community, and the means of remuving 
which ure well known to be in existence. 

The valuable report which we now ljuy before our readers, proves 
most clearly tu every unbiassed mind that London may be supplied 
with pare water without having recourse either to the Thames, or tu 
any other river. All rivers and open canals are infected in some de~ 
gree with vegetable and animal watter, particularly after heavy rains— 
for instauce, even the New River is the receptacle of the land drain- 
age for many miles. The water-works which derive their supply 
from the Thames are all within the range of the tide, impregnated 
as it is with the drainage of the metropolis, and the large munufac- 
tories on itx Lunks, and so must it always be. ‘The works which stand 
the farthest up the river, those of the Grand Junction Company at the 
Londow end of Brentford, are within the immediate vicinity of large gas 
works, a soap inanufactory, and the drainage of a hrewery, and of one 
of the largest distilleries, without rechoning the drainage of the whole 
town. 


to the Provisional Comauttee of the Lndan aud Weatmiaster IFater-Works, 
arc. ae. 


CipNTLEMUN— The insufficiency and badoess of the preseut supply of water 
tu the metropolis Lave long engaged the public attention; but although 
Mans endeavours have been made to estahlish it on a better basis, owing to 
causes Which we must sceh in the elements of the projects themselves, they 
have iavariably failed. 

As it appears, however. generally adinitted, that something should be done, 
we are naturally led to inquire into the reasons of the want of success of 
forucr attempts, and by carefully avoiding these, and at the same time en. 
deavouring to present an effective and practical remedy, we may still hope to 
deserve the public coutidence. It will. therefore, he my endeavour to show, 
in the following report, that Nature has supplied us with the means of sub- 
seuting a pure and unceasing flow of spring water for the outpourings of 

y drains, and that this can be done without encountering difficulties of 
any but an ordinary nature. 

Nevertheless, before I proceed to do this, it may not be useless that | 
should briefly enumerate the various plans which have hitherto been sug- 
gested to attain this object; as this will at once prove how much time and 
attention, not only numerous private individuals, but even the legislature, 
have bestowed on the subject ; and will also enable me to point out to you 
what appear to me to have been the causes of their rejection. 

Sv far back as the year 1821, a committee of the House of Commons made 
a long report, in which they recommended that a bill should be passed to 
regulate the water companies, Which had at that time caused much dissatis- 
faction, on account of the great increase, which 2 coalition enabled them to 
wake, on their former rates. The inquiry, although it does not appear to 
have led to any positive result, nevertheless, called the attention of the pub- 
lic to various facts which were not previously generally known, aud among 
others, to the very inferior quality of watcr which many of the companies 
supplied, We accordingly find, thut in 1824, a highly respectable body of 
geutiemen helt a meeting, to take into consideration a proposition of Mr. 
Philip Taylor's, to conduct the water of the Thames, by means of a subter- 
raneous aqueduct, from 4 point near Richmond, to reservoirs at Kensal Green 
and Hampstoad Heath. 

In 1825, a company was formed to supply the metropolis with spring 
water, from beneath the Loudon cluy, a project which was again brought for-. 
ward in 1835, and to which 1 shall have occasion, in a later period of this 
Report, to allude at some length. 

But it was not until the spring of 1827 that in consequence of the publicu- 
tion of a pamphlet, entitled “ The Dolphin,” by Mr. Wright, the general mass 
of the inhabitants of London could be said to Lave been aroused to a sense of 
the parainount importance of a better supply of water to their houses, than 
that derived from some of the most foul portions of the river Thames. Al- 


6 
though deferred for such a length of time, the public indignation now became 
mnanimons, and at a mecting held in April 1827, which was attended by a 
most influential body of the nobility and residents of the West of London, 
resolutions of a very strong nature were passed, and a petition agreed to, 
praying for the appointment. by the Crown. of a commission to inquire into 
the present modes of supply, and their effect on the bealth of the population. 

In compliance with this urgent demand, Dr. Koget. Mr. Braud. and Mr. 
Telford were named on the 12th July, 1827. to examine the allegations 
brought forward, which at once led to the suggestion of numerous remedies, 
for an evil, which no one appeared ready to controvert. 

Among these we find a Mr. Tipkins proposing to convey in an ip con- 







duit, the water of the Thames. from above Old Brentford. D rrison 
from Isleworth, and Mr. James Mills, from Teddington ; Mr. Maftin, the 
artist. aleo sought tu shew that the water of the river Colne might be brought 
in a canal from Denham. in the neighbourhood of Uxbridge. to London : and, 

‘in addition to these. various other proposals emanated from Messrs. Smart, 
Brown of Wakefield. Chambers, Jones, William Anderson, &c. &c. 

None of these. however, were fully discuesed by the commission, as the 
demand for their Report rendered it necessary that it should be given in long 
before they could well said to have terminated their labours. 

The evidence they obtained enabled them, however. to decide ‘that the 
present state of the supply of water requires improvement, that the com- 
plaints respecting the quality are well founded, and that the water ought to 
be derived from other sources than those now resorted to.” 

In consequence of this rcport it was deemed necessary that a Select Com- 
mittee of the House of Commons should be appointed to make further en- 
quiries, and at the end of the session it appears to have fully agreed that 
the supply should be derived from a purer source than the present, in further- 
ance of which object it was recommended that Mr. Telford should be em- 
ployed to make such surveys as would enable him to suggest a practicable 
plan of supplying every part of London with wholesome and pure water. 
After several vears of protracted enquiry, Mr. Telford came to the conclusion 
that it would be desirable to bring the water from the river Verulam, on the 
north side of the Thames, and one of the branches of the Wandle. on the 
south, to London, to effect which so large an outlay was necessary, that he 
proposed it should be met by a parliamentary grant. 

Another and numerous committee of the House of Commons again met to 
consider these plans, but its labours were unfortunately not terminated at the 
end of the session: the enquiry may therefore still be considered as remain- 
ing nearly in the same state in which it was left in the year 1834. 

The plan of sinking Artesian wells to the sands of the plastic clay or chalk, 
has indeed, as J] have already mentioned. been again mooted, but abandoned 
for causes to be hereatter detailed ; and Mr. Telford’s proposal of bringing 
the water of the Verulain to London has also been taken up, with various 
modifications, by Mr. Giles. who. however. did not succeed. I believe, in 
the preliminary step of finding capitalists willing to embark in the under- 
taking. 

it will now. I think, be sufficiently established that the present mode of 
suppiying London with water, has fora length of time, been any thing but 
satisiactory to the public; and if for some years past the subject has heen 
allowed to rest. it has probably arisen more from a prevalent idea that the 
enquiry was in the hands of the legislature than from any rea] abatement of 
the grounds of complaint. 

From various causes it would seem, however, that there is no intention on 
the part of tha government to prosecute the enquirs ; and, indeed, this may 
in some degree be accounted for frou the country being called upon, a . 
ing to Mr. Telford's plan, to expend nearly £1,200.000 to carry that into 
effect which many have already doubtless perceived to be but a partial remedy 
for the evil. 

Jt is indeed surprising, that with the exception of the proposal to obtain 
the water by perforating the London clay. every project. including Mr. Tel- 
forri's, should have contcmplated using the water of streams which are all 
subject to be affected by the surface drainage of a more or less extensive tract 
of country, and, consequently. only a very few degrees better than that already 
in use, whilst at the same time all the difficulties cousaquent on the injury to 

existing interests, as navigatiuns, mills, d&c. have to be encountered. Many, 
although they sought to remove the objection to using the water of the 
Thames in the immediate vicinity of London, continued to endeavour to de- 
rive their supply from 2 greater distance, where. although, certainly less liable 
to contamination, it might still he considered as the common sewer of many 
important towns on its banks, and the general drain into which much animal 
and vegetabic matter must find its way, particularly after the scouring of the 
neighbouring country hy every heavy fall of rain. 

i do not, indeed, at all coutest that the extrangous hodies, which pollute 
the water of rivers, are merely held in mechanical suspension, and that pro- 
vitled we get rid of these by allowing them to fall to the bottom, the Thames 
water may be Jooked upon as quite as pure as any other. But there appears 
to me one material objection to the method of remaving the impurities by 

‘rest, which applies to all surface water, namely, that a considerable space of 
time i necessary to admit of their complete separation, and as this is also in- 
creased by the slightest agitation again diffusing the particles of the deposit 
through the water, the gradual accumulation of filth in the reservoirs, and 
the lapse of time requisite to render the water clear, ust undoubtedly add 
to its umpleasant odour and flavour, or, in other words, to its tendency to be- 
come putrid. | therefore repeat, that it is scarcely to be wondered at, that 
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the legislature should have delayed acting-on Mr. Telford’s plan, which ogm-_ 
hined these objections with a very large. outlay, nor that a company should 
atill have found grounds for proposing Artesian wells in preference to hig mg- 
gestions. That this, however, was not to have bean casily attained, appears 
partly proved by the fact, thet this project wae never brought to maturity, 
ci the remarks 1 am now about to lay before you will also, I trust, confirm 
this view. 

The group of strata, designated as the lower tertiary, or eocene, and con- 
sisting of two divisions, the upper called the London clay, and the lower com- 
posed of various coloured sande and argillaceous deposits, distinguished as 
the plastic clay, lying immediately upon the chalk formation, may in 
terms be described as 4 huge mass of clay resting upon a still more extensive 
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bed of chalk. The section which accompanies this report, and which, with 
slight modifications, is taken from Dr. Buckland’s Bridgewater Treatise. will 
shew this clearly, and by inspecting it you will at once understand that the 
surface of country occupied by the clay, is surrounded on all sides by a belt 
of chalk, excepting to the east, where the German Ocean for some distance 
interrupts the contimuity, and you will also perceive that this cretaceous circle 
is, generally speaking, higher in level than the deposit of clay which fills the 
centre of the basin, 

it is almost needless thet I should inform you, that of the water which 
descends as dew or rain upon the surface of the London clay, little, if any, 
can be considered as absorbed into the earth, and that whilst a part either 
again reascends into the atmosphere as vapour, or enters into the composition 
of animal and vegetable bodies, by far the greater portion flows off into the 
main drain of the district, the river Thames. 

In this respect there is a most material difference froin that portion of the 
surface where the chalk comes to light, divested of any covering which could 
intercept the passage of the moisture ; being not on seniirpcig ie but 
also full of fissures iu every direction, a very rapid absorption takes place,- 
and we accordingly find that there are but few streams carrying off the mar- 

lus surface water, and that these are insignificaht, and, indeed, many of them 
daring the greater part of the year. The rapidity with which the water 
iis way into the bowels of the earth, also in a great meanut, ae 
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evaporstion, asd we are therefore justified in assuming that the quantity which 
dewenids upon the surface of the chalk finds its way, with very slight diminu- 
tion, into the fissures below. The lower beds of the cretaceous group, and 
the gault which immediately succeeds it, again present an impermeable stra- 
tum of clay, causing the water to accumulate through the lower regions ot 
the more porous chalk. Anenormous natural reservoir has thus been formed 
and the level up to which it may be considered as quite full of water is the 
lowest point where it can find # vent and overflow, therefore, ox the chalk 
communicates under the coasts of Norfolk, Suffolk, and Essex with the ocean, 
this level, in the present case, may be considered to be the same as the mean 
height of the sea. 

hat there is, however, an extensive accumulation of water above this level 


will be obvious, when it is considered that the friction, which from the na- ! 
' the chalk of the Colne valley. 


ture of the small fissures and pores must exist, will necessarily prevent the 
water from exerting rapid}y its hydrostatic pressure, and as for this reason it 
cannot flow off with sufficient velocity, the higher parts of the chalk belt 
which surround the London clay being saturated, will allow of its escape to 
the surface wherever it can find a nearer and more ready vent than its sub- 
terranean one. 

The greater or lesser facility, which from lines of fissures soft strata and 
pores, the water may encounter in flowing towards the centre of the basin, 
will also govern its surface, and cause it to assume an inclination, the angle 
of which will represent the friction, and in this manner we may readily ac- 
count for the different levels, which offen appear anomalous, at which the 
water will be found to stand in wells, 

The foregoing remarks will now enable me, J think, to show that the pro- 
posal of perforating the tertiary clays for the purpose of obtaining the water 
for the general supply of the inhabitants of London, would not have been at- 
tended with the advantages which at first sight it would appear possessed of: 
it may indeed be nrged that a reference to tho section, shews us London 
situated nearly over the centre of the basin to which it gives its name, and 
that we may consequently infer, that wells sunk through eocene strata into 
the chalk, will derive their supply immediately from that portion where the 
greatest accumulation of water exists by ny own shewing. But it will he 
found that this very circumstance throws a material difficulty in the way of 
any attempt to supply the inhabitants of the Metropolis from this sonrce, and 
one which has been found frequently confirmed, when private individuals 
have sunk deep wells in London, The abjcction is, that whenever a large 
quantity is extracted, the wells in the vicinity, which derive their water fron 
the same strata, are very sensibly affected ; and, fur this reason, that although 
a coustent supply will always, as J have shown, find its way down, to take 
the place of whatever water we may pump away, this cannot flow in so quickly 
from the obstructions of the stratification, but that the level, for some dis- 
tance round this focus, wil) be temporarily reduced. in other parts of the 
district, as will be readily understood, this would not be the case; or if so at 
least in an inferior degree, as a well would not here derive its share from 
every sidc of the basin at once, but only from that portion situated immedi- 
ately above it. At Watford, for instance, a well would only be fed from the 
chalk which intervenes between that place and the great outcropping Chiltern 
ridge, and so in any other part of the belt. 1 may also bere add, that the 
sheet of water in the deeper part of the chatk, can only be affected to an in- 
sensible degree by such a well, which at most would mercly deprive it of the 
supply fromm a verv trifling part of the great circle which every where elee 
would remain untouched. 

The company which had been based on the Artesian project. probably soon 
Obtained facts which proved that their proposal could not be established 
without such interference with private interests, as they undoubtedly fore- 
Saw, would have great weight with the House of Commons ; and they must 
also have taken into account the expense of forcing the requisite quantity of 
Water to the clevation necessary for the high services, in addition to which, 
it muat be borne in mini, that after perforating yay two hundred feet of clay, 
the water under London by no means rises to the surface. As might have 
been readily foreseen, this idea was after some time, abandoned ; and it is 
not surprising, that its originator, Mr. R. Paten, should have turned his at- 
tention to other endeavours. e 

The abundance of the springs which overflow into the Coinc valley, above 
Watford. and the “parent purity of the water, had long attracted his atten- 
tion, and now led him, in connexion with some other gentlemen, to make 
various experiments to ascertain whether a sufficient quantity for the de- 
mands of the Metropolis, could be obtained in that neighbourhood, at a emall 
depth beneath the surface ; and whether this might be effected without in- 
juring the existing interests in the vicinity. When it was found that the re- 
ault more than confirmed their most sanguine wishes, J was requested to 
examine whether the experiments were well grounded, and to advise as to 
the means of carrying the plan into effect. 

T had for a length of time been acquainted with the various proposals which 
have been submitted to the public, and was aware of the objections which 
could with justice be urged against them. I¢ was therefore not without plea- 
eure that I undertook the examination of a plan, which I at once saw might 
be possessed of advantages, which were not before contemplated. 

t will he my endeavour, in the remainder of this Report, to show how far 
the hope of obtaining the necessary quantity of water at Watford is well 
founded ; to describe she experiments which have been made for the purpose 
of acquiring practical data, to explain the proposed method of procuring the 
‘water and conveying it to London; and lastly, to’ submit such remarks a, 


leh REET amteen i oepeets Ver mene: at) bs deeds sremedebpe P riye-meshe try rebate Weir opetplienty reso) wv oe 


THE CIVIL ENGINEER AND “ARCHITECTS JOURNAL. 4 











will enable ynu, im my opinion, to present the project before parliament, with 
a confident reliance that it cannot but deserve its attention and support. 

As [ have already described at some length the geological features of the 
country surrounding London, J am not called upon to add much to my former 
explanation on this head, and shall confine myself here to stating, that as re- 
gards the more immediate object now In view, we may Jook upon the Colne 
valley ax marking ina great part of its length, on the one side the escarp- 
ment caused by the outcrop of the plastic ciay, whilst on the other, the coun- 
try rises gradually to the vorth-western boundary of the chalk strata, the 
Chiltern Ride. 

An attempt to fx positive quantities, by any line of argument, is naturally 
attended with considerable difficulty ; nevertheless, the folluwing considera- 
tions will give sume idea of the volume of water that can be derived from 


The surface of country which has its drainage into the Yerulam and Colne 
above Watford, may be taken at 1133 square miles. If. then, we assnne that 
the annual fall of rain amounts to twenty inches, which you wil! find a low 
average. the result will be 142 millions of cubic feet of water per twenty-four 
hours, falling on the surface. Of this quantity, Mr. Telford found that the 
Colne carried o at Watford, thirty cubic feet per second, or about 2} mil- 
lions per twenty-four hours ; as this was however in a dry season, it will 
be safer to assumne Dr. Thompson’s calculations, with respect to the annual 
quantity of water flowing off by streams and springy, which he was led to 
tixat four inches, end this would give us for the area drained by the Coe, 
not quite three millions per day. 

There remain then 114. millions of cubic feet per twenty-four hours, either 
to be again cvaporated, or to find their way into the earth. In a» earlier 
part of this Report, you will remember that 1 showed that the porous nature 
of the soil, ina chalk district, prevents the evaporation te a great extent: 
nevertheless. if we assume that with the portion which enters into animal and 
vegetable life, one-third of the entire quantity falling, disappears in this man- 
ner, we stil shall have upwards of 63 millions of cubic feet, or 42 miflions of 
gallons per twenty-four hours, supplying the sheet of water under that por- 
tion of the chall, surface. 

Mr. Telford’s examination of the body of water flowing off by the Colne 
river, having been made ata period of unusual drought, when the surface 
water might be considered to have nearly disapprared, we shall, I thitck, be 
correct in assuming that two millions at least of the quautity he measured, 
had issued from springs. In order therefore to represent the total subter- 
rancan flow, we should add these two millions to the former 63. These in- 
deed would form no pert of the supply to the deep, bat wouid desienate that 
supply which has been already explained, cannot jind its way to the lower 
depths, owing to friction, and other impediments, and therefore seeks a 
readier vent al a higher level. 

It was important that this should be set in its proper ight, as the cvident 
inference we may draw is, that we cannot, by pumping from a lower level, a 
quantity small in comparison to the accumulation of water, produce any visi- 
bie effect. upon the springs which feed the Colne. 

1 am quite confident that my views as regards the tmanuer in winch the 
water finds ifs way into the strata of the chalk. will not for a moment be 
called in doubt by any scientific person, but that which may by such a one 
he considered in the light of a reccived axiom. and proved by numerous cor- 
responding facts bearing thereon, with wiich he will be already acquainted, 
will require more lengthened demonstration to the general public, with whom 
an appeal to experience will have far greater weight than any aistract rea- 
soning. To these then the experiments which have been made, will a‘ford 
far more conviction than any argument however well founded. 

The alluvial bed. which covers the bottom of the Colne valley, rather ex~ 
cecds twenty feet in thickness. after which we reach the chaik : proceeding 
about five feet lower, abundant springs of water are encormtered, which in- 
crease in magnitude and force as we continue to descend. 

It was therefore in the first place necessary to ascertain that these did not 
derive their supply directly from the river, which, had it been the case, would 
have affected the varions mills in the vicinity ; and it was also desirable to 
have direct proof of the quantity which might be calculated on being cbtain- 
ed. Inorder to obtain positive evidence on both these points, a well was 
sunk in Bushcy Hall meadows, near the Colne, to a depth of about 34 fect. 
Two small steam engines were then set up temporarily, for the purpose of 
working four pumps, of which two were 13 inches in diameter, with a length 
of stroke of 20 inches, and the others were 13} inches in diamcter, with a 36 
inch stroke. One of the engines might he calculated to produre from 27 to 
30 strokes of the smaller pumps per minute, the other between 17 and 20 
strokes of the larger putnps. The water of the well was now repeatedly 
pumped out, as low as the power of the engines admitted, and the height of 
the Colne at those times carefully noted, and it soon becaine obvious that the 
height of the springs could in no degree be suid to affect the leve! of the 
river, thus shewing that all direct communication between the two might be 
considered as cut off by a bed of puddle or clay. The neat object of enquiry 
was as to the supply which a well might be expected to viclt, and the resuit 
of a careful experiment, made ander my direction, and confirming those pres 
viously conducted by Mr. Paten, satisfied me that after the water had for 24 
honrs been kept at the lowest level to which the power of the pumps would 
reduce it, (about 26 feet below its surfsce when undistnrbed,) it rose in the 
well with a velocity equal to 2-02 feet per second, thus yielding 174,500 
otbic feet, or 1,091,000 gations per 34 hours. As this was obtained in 8. 
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the bottom of which was only 12 feet 6 inches diameter, apd as.direct 
proof had heen obtained by borings, that below the 34 fect reached in the 
well, there was 2 constant recurrence of large springs, giving evitlenec that 
the water rapidly increased with the depth, which when 80 feet were obtain- 
ed, became so prodigioasly plentiful as to set all temporary means of over- 
corning it at defiance, and precluded all possibility of having recourse to it for 
the mere purposes of an experiment, J thought it quite unnecessary to sé¢ek 
further proof that a sufticient supply for all requisite purposes might with 
facility be obtained. 

It would be premature to give, in the present stage of the proceedings, a 
detailed arcount of the arrangements I propose making, for augmenting the 
quantity to an adequate extent, and it may be sufficient to state here thai / 
hare not the slightest doubt, that by sinking a dcep well, and extending tun- 
nels, or drifts in the proper direction from its bottom, éhe necesrary supply 
will be ; 

Being also convinced that the water filtering through the chalk might he 
considered as cntirely divested of all impurities, held in mechanical suspen- 
sion, of which, indecd, there was abuudant ocular demonstration, (as it was 
so beautifully trausparent as to admit of the buitom of the well being scen 
when the water was upwards of thirty feet deep,) I at once turned my atten- 
tion to the best means of conveying it to London. 

The principal difficulty which intervenes is the ridge formed hy the escarp- 
ment at the outcrop of the plastic and London clays, which Mr. Telford in 
his proposal to bring the water of the Verulam stream to London, had con- 
templated perforating by a tunnel] three and a-half miles in Jength. My con- 
nexion with the London aud Birmingham Railway has placed me in posses- 
sion of farts which convince me that at the level at which Mr. Telford would 
have traversed some of the beds of the chalk, and the whole of the plastic 
clay, he would have met with very great difficulty, in consequence of water. 
For this reason, J propose, on leaving tle Colne valley, that before entering 
the ridge which separates it from the district draining into the rent, the water 
should be forced to a height of fifty feet above its original level, at which 
elevation we get rid of the difficulties of the plastic clay, as we only traverse 
quite its upper extremity, where no water has vet accumulated. The length 
of the tunnel is also considerably redneed. 

I have preferred adopting a Line which is materially shorter than Mr. Tel- 
ford’s, as. with the exception of the said tunnel 24 miles in Jength, no ditt- 
wulty of any kind is encountered. Immediately on the water re-issuing into 
the open air on the side of Brockley Hill, 1 propose fonuaing a reservoir to 
contain three days’ supply of water, with a sufficient lead to admit of a main 
being laid hence, and conveyed, ‘in order to avoid all opposition from land- 
owners,) from the town of Edgware to Oxford Street, along the side of the 
road itself , thereby also facilitating the laying of the main, and rendering all 
the works of any sagnitude, as earthwork, aqueducts, &c. unnecessary. The 
level of the reservoir will lastly he such, that the highest service can be given; 
and indeed a part of the town, which none of the present companies can sup- 
ply, will be included within its range. 

{ trust I have now said enough to convince an unbiassed person that there 
exists no difficulty, both in obtaining a supply of good water from the Springs 
of the Chalk, near Watford, and in conveying it thence to London. 1 must, 
however. impress you here with the necessity of enforcing my arguments, 
with as numerous a body of facts as can be collected ; and I would therefore 
recommend that, previously to the meeting of Parliament, I should he autlo- 
rised to collect such infurmation respecting the quantity, nature aud quality 
of the wells in every part of the chalk circle which surrounds London, as will 
bear practically on the subject. This might then be embodied in a second 
part or appendix tu this Report, to be submitted to those who, being unac- 
quainted with geological phenomena. inay consequently hesitate in adopting 
views which others, already scientitically acyuainted with the subject. will not 
for a moment call in doubt. 

In concluding, I may be allowed to cast a retrospective glance at the ad- 
vantages held out by the project 1 have been called upon to examine. These 
then consist in its being proposed to use spring water, already naturally fil- 
tered, in preference to that which has drained a portion of the carth’s sur- 
face ; in mahing use of that enormous reservoir which nature bas supplied us 
with in the Chalk, and effecting this at a spot where no exiating interests can 
be injured: and in the selection of such a situation as enables us to convey 
the supply to London with facility and economy, and at a sufficient elevation 
to satisfy the demands of even the highest part of the metropolis. 

~ have the honour to be, Gentlemen, 
Your obedient servant, 
Ronen? STerHENKON. 

London, Gee. 1G, 1840. 


ASSISTANT ENGINES UP INCLINED PLANES. 


[Az the last Meeting of the London and Croydon Railway, the followin 
reports were real, respecting the use of assistant engines up Inclined olen 


To the Directors of the Loudon and Croydon Railway. 


Gentlemen—According to your instructions, I have written to the Liver- 
pool and Manchester, dhe Grand Junction, and the London and Birmmgham 
ailways, to ascertain whether the practice of assisting trains up inclined 
lanes by an engine at the rear exists on those lines, and whether it has ever 
een found to be atcended with danger or inconvenience.—] learn that on the 
Léverpoo} and Manchester Railway, the system is in daily use, and that it bas 
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never been found to be attended with. dangerous consequences ; on . 
trary, it is considered safer with a long tram ta molt i an Sed 
by an engine behind the train rather than in front—On the Grand Junetion 
Railway. the assistant engine is behind in assisting up short and steep in- 
elms 3 hut elsewhere the assistant engine, if required for heavy or late trains, 
takes the lead. THlithertu. neither ineunvenience nor danger has resulted from 
the practice, which is pruhibited except on inclined planes —On the London 
and Birmingham Leni pushing a train on the line is only allowed in cases 
where the power cannot be applied in any other way. Your obedient servant, 
H, Gresonry, Resident incineer. 
December Sth, 1840. 


To the Directors of the Hondan and Craydou Railway. 


Gentlemen,—According to your instructions, | have this day tricd-an ex- 
periment, in the presence of the Chairman. Deputy-Chairman, and Mr, Baines, 
for the purpose of determining practically the effect of the assistant engine on 
the inelined plane at New Cross, and the actual amount of danger to be anti- 
cipated from the sustained pressure of the assistant engine in the case of any 
sudden stoppage of the train before it. With this view, a train was made up 
of five loaden coal-wagons of a gross weight of 30} tons (which is about equal 
to an ordinary passenger train}. The Croydeun engine was placed at the head 
of this train. and drew it up the inclined plane. with the Hereules engine as- 
sisting at the rear.—On the train acquiring a ve'ocity of 2h miles per hour, 
the stean of the leading engine was suddenly shut off. The effect was in- 
stantaneuusly felt in the assistant engine, on which the whole weight of the 
train scemed thrown bach, eausin., a strong re-action. which reduced the ve- 
locity of the train to 14 miles per hour, Che steam being still acting with fall 
force in the assistant engine, The order was then yiven to stop the assistant 
engine: the steam was shut off, and the brake screwed down. when the engine 
instantly separate! from the train, and stopped in less than its own length.—~ 
The same train was thei taken up by the Jeading engine alone, 2nd on at- 
taining the same speed of 22) miles per hour. the steam was shut off. The 
velocity of une train was reduced far the first furlong from 22! to 12 or 13 
miles per hour, being nearly the sue as in the previous case, when the as- 
sistant engine was acung behind. The engine and train stopped in a distance 
of 7-32nds of a mile, without the use of the brake.—The practiea) inference 
from this experiment is valuable. as showing that there is a great deal of 
unnecessary alarm vaisting as to the supposed danger of the assistant engine 
on the inclined plane.~ First, Any stoppage of the train is instantly felt on 
the assistant engine, which may be stopped before any serious rescit can arise 
from its overrunning the traiine-Secanil ly. The effect, of any sudden stoppage 
uf the Grain is to cause such a sudden re-action on the asaistant engine that 
tor the first furlung afterwards it appears to communicate scarcely any m- 

ulse to the train. the velocity of the train after the steam is sbut off in the 
eading engine being nearly the same, with or without the action of the as- 
sistant engine.— Thinlly. The retarding effect of the inclined plane is su great 
that the least obstruction would be sufficient to stoy the tram ins very short 
distance, even When the assistunt engine is acting with fnll force. Your most 
ubedient servant, 
Carnes Horton Grecory, Resident ingineer. 


It was slated at the meeting that Mr. M. Rieardo, of Brighton, had econ- 
structed 2 model of a machine which appeared likely to be of use not only in 
such ¢:ses 45 Were now more particularly referre t tu. but in cases of collision. 
— The model was bere eshibited, It consisted af a strong frame-work, some- 

similar to the frame-work uf a goods-truck, the area heing Aled with 
powerful springs, suv arranged as to collapse upon the application of a strong 
InMspinging force. the eflec! of the blow being thus of course broken.—A smal} 
experimentul railway has been constructed at New Cross station, for the pur- 
pose of testing, as fi as @ model could test, the efliciency of the irvention, 
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Abstract of the Lag of the Peninsuiar and Oriental Stean Navigstion Com- 
Juny's steamer Oriental, John Say, Commander, on her second voyage 
from Kngland to Alexandria and back. 
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Steamed, out, 2,885 miles, in 317 hours 40 minutes. 
home, 2,880 miles, jn 314 hours 35 minutes. 


Mceometem ats =— 


Total distance, 5,765 miles, in 632 hours 15 minutes. 


Lowest average rate of speed from Falmouth to Gibraltar, violent gales, 
knots per hours. Highest average rate of speed, 11 knots per hour. 





Phe io AMPROVEMENT ON ECCENTRIC RODS. 


3 y baun. desired for working the sliding valves of 
ilseomotive angine With two fixed ecoentrics, (that is one to each cylin- 
déx} 50.48 to give ¢he'lead correctly when the motion of the engine is re- 
-werged, that Id:to say, when the engine is ‘working either way. There 
have tong sirice been locomotive engines cons with only two 
eccentrics, and so as to give the required Jead to the valves, when 
working in either direction; | 
he the shaft, and when the motion of the engine was required to be 
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‘But.before these catches could get to their proper places, the shaft 
Obliged to be turned, nesrly half way round at least, therefore, 
_ apetwe was furnished with aset of rods and Jevers to enable the 
"engine man to work each valve by hand, until the shaft came to the 
" proper place for the catches to gotogether. This plan, in consequence 
of the tedjousness in reversing the motion, its being so very liable to 
‘get out of repair, and other objections, has nearly fallen into disuse. 

The plan now almost universally adopted, consists of four, all of 
‘which are finnly fixed to the shaft. These eccentrics are so arranged 
that two of them work the valves when the engine is going in the 
forward direction, and the other two work the valves when the 
engine is going in the backward direction. The four eccentric rods 
are all connected to one main lever, namely, the sbi! lever, and 
by this lever two of the eccentric rod-ends may be attached to, at the 

‘game time the other two will be detached from, the levers which work 
the valves. With this arrangement the starting, and the reversing, of 
the engine are so simple as to be performed by the greatest novice ; 
while with the former, the engine man requires considerable practice 
before he can get properly into the way of starting and reversing. 

A plan for reversing the motion of the engine with greater ease, 

-and for giving the lead to the valves with greuter accuracy than that 
with four eccentrics, can Lardly be desired; but it has long been the 
study of many ingenious persons to contrive a method from which 
they may obtnin exactly the same result with two fixed eccentrics. 
This subject has, to my knowledge, been the cause of many experi- 
ments, some of which have by accident arrived pretty near to the 
pols of correctness; but on their being performed upon a larger scale, 
nh consequence of the persons engaged in them not being thoroughly 
acquainted with their ruling principles, they were deemed incorrect. 
There are those who have studied this subject so minutely, and made 
so many unsuccessful experiments, as to at last conclude it impossible 
to obtain this result in the manner alluded to. J have seen several 
ingenious diagrams intended to prove the impossibility, and I have 
even known attempts made to prove it impossible by geometrical de- 
mnonstration. 

I think it needless for me to enter into the details of the valve work, 
but, however, I will give you a short description of the method of 
setting the four eccentrics, which will refresh your memory with their 
principles, and at the same time perhaps, serve for as good proof of 
the plan I am about to describe, us can readily be given. 
| As the eccentrics, and ail the other parts of the valve work, belong- 
ing te the one cylinder, are generally the same as, but quite indepeo- 
dant of, those belonging to the other cylinder. And as each pair of 
eccentrics require to be set at exactly the same angle with their 
respective cranks, I think it will render the explanation much plainer, 
to only take into consideration the two eccentrics belonging to one 
i Ars namely, one for the forward, and the other for the backward 

On. 


_ Suppose A BC D, fig. 1, to be a circle described by the crank, 
' dy the lever te which the eccentric rods are to be attached, EC, a line 
dedwn through the centres of the cylinder, end of the lever, and the 
_ crank azie, and B D another line also drawn through the centre of the 
crank axle, but perpendicular to EC. Suppose it to be at C. Now, 
. when the crank is in this situation, the piston will, of course, be at the 
end of the cyHader; and the lead is ally considered as the dis- 
tance the valve has moved from the middle of its stroke, or as the 
, distance it is open, when the piston is in this situation. To = this 
Sead, when the engine is working in the direction shown by the arrow 
' F, the eccentric must be set about ¢; and the perpendicular distance 
. from the line B D to ¢, ie, the quantity of lead in:the eccentric. Now, 
when the rod be to ¢, nemely, the ecceatric rod, is attached to 
: @ te yalve will have the lead for working the engine in the direction 
shown Ay Bend it will contigue te open until the erank arrives at G. 
1 But if the-ermb'be tarned in the: direotion .showa by H, the eccentric 
BE ata Sy ihe "LES, WRORIG sf ore, 
y nother eocenizis-¢, is furnished, whith. ie-set-at emctiy the same angle 
‘with the cyaok'as ¢, but on the opposite side. Both of the eccentric 


_ served, by which the 
@, at. plearure. it w 


but these eccentrics used to work loose ‘ 


‘their situations were altered, by means.of levers and catches. - 
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rod ends are connected with the revetsing levyér, as I have before éb- 
may be detached from, and attached to the lever 
I be seen, by a little attegtion to the figure, that 
langing of the eccentric rods, when the crank ja at C, will: pro- 
duce no alteration in the position of the valve, neither is it necessary 
it should, because the piston is then at the end of its stroke, and, 
although the crank be required to turn in the other direction, the 
steam will still be required to act upon the sume ‘side of the piston. ¥ 


Fig, 1. 





Cig. 2. 


Let us now suppose the crank to be at B, the eccentrics will now be 
at f, g, and the piston about the middie of the cylinder. When the 
engine is intended ta work in the direction of F, the rod belonging to 
J, toust be attached to the lever, which will cause it to stand at 4, and 
consequently the valve will be wide Bae with the exception of the 
little difference caused by the lead. To reverse the motion, that is to 
say, to set the valve for working the engine in the other direction, 
the valve must be made to slide so as to upen to the same extent, to 
allow the steam to act upon the contrary side of the piston. This is 
accomplished by the reversing lever, which detaches the rod helong- 
ing J, and attaches that belonging to g, which, by means of its forked 
end, draws the lever from A to 1, and consequently causes the steam to 
act on the other side of, and force back, the piston. 

By a little attention it may be seen that, while the crank is in any 
point of its revotution, the changing of the eccentric rods will produce 
that alteration, in the position of the valve, required to reverse the 
motion of the engine; therefore, I think the two points, in whieh we 
have supposed the crank, will be sufficient to explain the manner in 
which the lead is effected, and the motion reversed by the two fixed 
eccentrics to each valve. 

I shall now proceed to explain the principles of a plan for giving 
the lead to the valves, and reversing the motion of a locomotive en- 
gine, with two fixed eccentrics, instead of four. In the following ex- 
plunation, for the same reason as in the foregoing, I sball only speak 
of the valve, &c., belonging to one cylinder. | 

Suppose (as in fig. 1,) the circle A BC D, fig. 2, to be described by 
the crank, EC, a line drawn through the centres of the cylinder, and 
crank axle, and B D to be drawn perpendicular to EC. Suppose the 
crank to be at C, and the eccentric ate. After iathap determined 
the sd of lead to be given by the eccentric, draw the lines F G, 
and H I,at the same angles with the crank, as you would set the eccen- 
trica in fig. 1, to the sume quantity of lead. Then draw the line J K, 
perpendicular to B I, and that end of the lever to which the eccentric 
rod is attached when the engine is working in the direction of L, must 
come in this line; supposing the valve to be worked from the lever M. 
By a litte attention it will be perceived thut, by setting the end of the 
lever in this situation, the valve will haye the same quant of lead, 
as it would if the lever and eccentric were set as in fig. 1, To cause 
the engine to be right for working in the contrary direction, no altera- 
tion is neoeseary: in the situation of the valve; still i¢ youkl not do to 
let the: eceentric rod remain attached to's; therefore, I introduce 
andther lever 0, tld ent of which comes intd Mie Noe’ NO; which is 
‘dedWn “herpéndicelar’ to ‘IF 3, and, by theans of ‘the reversing lever, | 
detach the cecentric rod from 4, and attach it to », which will still 
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allow the valve to have the lead, and also cause it to move in the pro- 
per direction, when the engine is working in the direction of P. 

Let us now tum the crank to B. The eccentric will now stand at ; 
To cause the piston to work the crank in the direction of L, the eccen« 
tric rod end must be attached to the lever a, as before, which will 
cause it to stand at 2, and c uently cause the valve to be wide 
open, with the exception of the little variation caused by the lead, us 
I spoke of in fig. 1. . To reverse the motion, that is, to cause the crank 
to tum in the direction of P, I remove the eccentric rod end from z to 
y, anil-by this means (the eccentric rod end being properly formed) 
the lever will be drawn from r to », consequently the valve will receive 
the same change. as it did in fig. 1, by changing the eccentric rods, 
when the crank was at B. 

By setting the cranks, in land 2, in any two corresponding 
points of their revolutions, it will be found that, when the eccentric 
rod in fig. 2, is attached to the lever s, the valve will be in the same 
situation as that of fig. 1, when the rod belonging to ¢ is attached to 
the lever a. And it will also be found that the changing of the two 
eccentric rods in fig. 1, will effect the same chunge in the situation of 
the valve as the removing of the eccentric rod in fig. 2, from the one 
end to the other. Hence it is evident that one eccentric, with the two 
levers, arranged in the manner described, will produce the same effect, 
in every respect, upon the valve, as is now produced with the two 
eccentrics. 

The distance ¢ r, fig. 2, will depend upon the length of the eccen- 
tric rod, and the quantity of lead in the eccentric. If the eccentric be 
required to give a greater quantity of Jead than common, it will per- 
haps be advisable to use two bell crank levers instead. But these 
particulars are of little importance, the principal object to be attended 
to is to set the ends of these two levers in the proper places. 

lam afraid Iam trespassing too far upon your pages, therefore I 
will conclude with a short explanation of a little deviation in this latter 
arrangement from the former, which, before, I did not think worthy of 
notice. When the crank is at CG, fig. 1, either of the eccentric rods 
may be attached to the lever a, without moving it. Bat in fig. 2, 
when the crank is in that same position, it will be found that the 
eccentric rod cannot be removed from ¢ to t, without making a little 
alteration in the levers. It would be u waste of time to enter into 
a minute explanation of this little alteration, which is caused by the 
vibration of that end of the eccentric rod which is in connection with 
the eccentric; upon the same principles as the piston is caused to be 
in the middle of the cylinder when the crank is at B. 

T remain, Sir, your’s, very respectfully, 
Joun CHartes PEARCE. 

Leeds, Nov. 9, 1640. 


IMPROVEMENT OF THE HYPSOMETER. 


Sin—The ingenious little instrament for taking altitudes, invented 
by Mr. Sang and described in your last number, uppears to me greatly 
deficient in one particutar, and that is in the means of obtaining a level 
base line on which to conduct operations; the absence of this quality, 
indeed, renders it almost useless on uneven ground, and should the 
base be extended over u space of 80 or 100 feet or yards, the difficul 
greatly increases; in this case, to trust to the eye for obtaining a level, 
would be out of the question; one might as well guess the altitude at 
once, as a quicker yee correct method of arriving at the desired 
results the instrument, efore, if used alone, is rather contracted in 
its sphere of usefulness, an additional observation with a spirit level 
being necessary to obtain a near approach to truth. In saying this, 
my intention is not in any way to detract from the merits of Mr. 
Sang’s invention; on the contrary, J confess myself much taken with 
it, and on that account have been turning over the scanty resources of 
a cranium somewhat obtuse, in hopes of finding something that might 
obviate the defects, which appear as such, in my humble opinion. 

would propose, therefore, the addition 

of a small milled-headed steel bar, an isos- 

celes triangle in section, on which the instru- 

ment should be sit sph balancing itself 

thus, a base line will be obtained constant in 

its level; a cross wire over the aperture 6 

will be necessary to complete the line of 

. gollimation. 

altitudes may be taken with much greater precision, and the instru- 
ment will also acquire the i idee of a level, sufficiently accurate 
for the purposes of gardening, for draining, or for levelling banks, and 
may a used generally except where great mathematical nicety is 
required. .. . , a a | 
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Should yeu consider this modification, which from @ dull. 
man’s brain, worthy'a place in your.Journal, it’ might,’ by chance, be: 
turned to good account by some of your more intelligent readers.: 
"pool, Go ReaMUTHS 
December 9th, 1840. : . i i 
REVIEWS. 


Companion to the Aimanac for 1841. Knight and Co, 


WE are requested to explain in our notice of the present volume of, 
the “Companion,” a most singularly unluckyand vexatious accident which 
has befallen pages 245 and 6, owing to the hurry with which the sheet 
containing them was made up for press, nor was the mistake dis- 
covered till it was too late to correct it by a cancel, the larger number 
of copies haviag previously been disposed of. Those of our readers, 
therefore, who may have happened to have already perused the archi- 
tectural section, must have felt completely mystified by the descriptions 
of the Reform Club-house and the Corn Exchange, for they are so 
strangely intermixed and shuffled together, that it is ‘utterly impossible 
to understand either as now put together by the printer, who has clapped 
down the saloon of the Club-house in Mark Lane, and vice teraa put 
the newly modelled area of the old Corn Exchange into Mr. Barry's 
building in Pall Mall—which, it seems has been improved by Mr. 
Morris and decorated by Bielefeld. Perhaps this last rather startling 
piece of information may excite the architectural reader’s suspicion, 
und satisfy him that there must be some mistake, although he may 
probably not be able entirely to unravel it,—or even if he can do so, 
to account for it—how by any possibility it could have occurred. In 
a monthly publication such a blunder would have been of much less 
consequence, because there the opportunity of hay brs it would have 
soon occurred, whereas a twelvemonth must elapse before the readers 
generally of the “ Companion" can be satisfied that the architectural 
critic was not actually muzzy when he made his remarks on the twa 
buildings in question. 

The best way of correcting the mistakes will be to quote the pas- 
snges where they occur. Speaking of the Reform Club-house he says: 
“We had imagined that the two smaller divisions both in the coffee- 
room and the drawing-room above it, wouid be separated from the 
other compartments into which those rooms are divided, by screens of 
——— columns, instead of which we now find that there are only attached 
columns at the angles of the projecting piers which form the breaks on 
the sides of those rooms, &c.”” Thus it will be seen that the latter por- 
tion after the ——— in our guotation, and the rest of the article should 
be transposed from page 246 to the preceding one, and be connected 
with the line ending with “screens of." Which being done, the other 
blunder rectifies itself, it becoming obvious that the remainder of page 
245, line 18 from bottom, belongs to the account of the Corn Exchange, 
where the paragraph now rendered unintelligible would read thus: 
“The order is an Italian Doric, the columns of which are so disposed 
as to form a parallelogram on the plan, having five intercolwnns on 
each side, three at each end, but in the upper part this shape is | 
converted into an oblong octagon, the angles being cut off by the ep- 
tablature being curried ——— from the column next the extreme one to 
the corresponding column of the adjoining side. The attic and ceil- 
ing follow the plan of the entablature, and the second of them consists 
entirely of a very deep cove, air which the light is admitted by 
means of glazed compartments. The centre, however, or what would 
be the flat portion of the ceiling isneither glazed nor covered in at all, 
but forms an opening of thirty feet by ten (surmounted by a cornice 
and balustrade) consequently the shelter from rain is not altogether 
so complete as it might be.” | 

Having quoted enough to correct the wholesale error on the part of. 
the printer, by connecting the passages he bad dissevered, we now 
proceed to make some remarks of our own, noting wa a curious ecir- 
cumstance the alteration which has lately been made in the old or 
south area of the Corn Exchange, in order to shelter it from the 
weather, at the very time that a design has been adopted for the 
Royal =r with an uncovered area or open cortile, surrgunded 
as formerly by a covered ambulatory, which though protected 
from rain above, must be partially exposed to that, and to other 
inconveniences attend) fackeament went r—to re fog, and wind. 
We do not mean to say that Mr. Tite's design is at all more objection-:: 
able in that respect than were the others; onthe contrary, it is far lens. 
#o than the generality. of them, on account of the very. guest dept, ha. 
‘has given to the colonnades.. What.strikes.us as singular is the. 

Committee should have settled that very importent point, : 


IIe og ) TRECLVEL -ENGINEER:AND ARCHITECT'S JOURNAL _ 





el ERE aS lt Ld A ae PR RE PL A lA lS a Til SP 


for themselves beforehand, instead of allowing the competitors to have 
been guided as to it, by their own judgment. Had that been done the 
majority ef them, we conceive, would have made their central area 
covered in,—unless deterred, perhaps, by the apprehension that it 
would be rejected as a new-fangled idea—an impertinent attempt to 
improve upon the former edifice. 
he comments in the “Companion!”’ on the Reform Club-house, 
will be best understood by referring to the ground-plan of that build- 
ing, given in our last number; from which it will be apparent that by 
insulating the columns in the coffee-room, and placing them at some 
distance from the piers to which they are now attached, four colon- 
nades or screens might have been formed with the same number of 
columns as at present. This would certainly have been attended with 
greater richness of effect, nor can we suppose that it escaped the 
architect ‘himself; but i¢ may possibly have been objected by the 
members themselves as tending to divide off the room too much, and 
to diminish. its apparent spaciousness and extent. Yet—~supposing 
this last notion to have been entertained, we consider it an erroneous 
one; for the appearance of extent would have been rather increased 
than at all diminished, by having a vista erro? u succession of spaces, 
one beyond the other—which would certainly have been more novel 
in character than the plan now adopted. 

Of the new Church at Lee, Blackheath, which forms the subject of 
one of the cuts, a tolerably full account is here given, and it is spoken 
of as being greatly above the uverage quality of modern churches. 
Two circumstances are undoubtedly very much in its favour; one is 
that it has no side galleries ; the other, that all the windows are filled 
with stained glass, “whereby a very unusual degree of richness and so- 
leronity is imparted to the whole interior, so very different from that raw 
und garish, and we might almost say, ‘worldly,’ every-day light which 
prevails in ie ener of our churches. These windows Fave been 
executed by Mr. Wailes of Newcastle, an artist who has here given 
proof of his study of ancient examples of the kind, particularly in the 
east window or windows, which have none of the gaudy, theatrical 
glare that is so offensive to good taste in many modern specimens of 
painted glass.” Another specimen of superior design, here exhibited 
in un outline wood-cut, is the Catholic Chapel at Bury Lancashire, by 
Mr. J. Harper of York. The west front, which is the only part shown 
in the cut, displays exceedingly good taste, the desigu being composed 
of few features, but those well treated, and made the most of, so that 
there is, with much simplicity, a more than ordinary degree of rich- 
ness, and boldness also, The octagon tower springing out above the 
gable, may be styled a novelty, although we believe that precedent 
a be found for it. 

he Derby Arboretum, where Mr. E. B, Lumb was employed as the 
architect, and Mr. Loudon to lay out the grounds, is here noticed with 
deserved commendation, and as an instance of beneficially applied 
public spirit, on the part of its liberal founder Mr. Joseph Strutt, who 
seems to have very different notions of munificence from the late Sir 
John Soane. We hope that Mr. Strutt’s noble example will not be 
lost upon others; for we are of opinion that public gardens and pro- 
menades of the kind are calculated tu have a beneficial moral influence 
on the population of our towns. With this remark we take our leave 
of this new volume of the “Companion,” which requires no farther 
recommendation from us thon what we have already bestowed on its 
predecessors. 





— : Werke der Hiheren Baukunet. €rete Leifirung. Potsdam, 


It is somewhat premature to express any decided opinion as to this 
new and more costly series of designs by Schinkel, as this first Leifer- 
ung of the work contains only a portion of those for King Otho’s 
Palace at Athens, nor does it comprise any letter-press. Still we are 
fain to make some remarks ad interim, both in respect to the general 
character of the publication, and the subject of the plates that have 
ready appeared. It announces itself at first sight as an architectural 
Prachtwerk, and may therefore recommend itself all the more to some 
oy its expansive size; but to many, we conceive, not only ity size, but 
its shape will be objectionable, the form like that of the author's 
ormer series being .an oblong folio, and. this when opened extends to- 
(ix feet! whereas had the upright form been adopted it would have 
pened es four feet. As regards the substance of the work, this is 
1 matter of perfect indifference, yet it is a circumstance of consider- 


ible importance as its usefulness,. because ‘volumes of such 
nguinky: dimensions pee are anything but convenient for 
eferenae, however ‘weil they may be adapted fer cocasional display ; 


ind at all-eyénts there was no dccasion {6 enhance the inconvenience 
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of size, by adopting th 
almost anh for binding. 
Whether many of subjects are such as absolutely to demand 
plates of so large a size, we cannot at present tell.. Probably there 
may be some interiors on a very large seale, but the subjecta ia the 
eh he before us, might have been just as well shown in plates of 
half the dimensions. For instance, the first plate exhibits a general 
elevation of the design for the palace on the Acropolis at Athens, and 
a section of the rock itself; but the buildings are on go small a scale that 
the whole of them do not occapy a space exceeding 20 inches in length 
by 4 in height, aaa, a plate of half the size would have been 
ample enough. Besides, as the whole consists not of one uniform com- 
position but of distinct ranges of building united together, the separate 
parts of the group might have been shown more advantageously on a 
much larger scale in one plate, by placing them one over the other, as 
is done in in the plate of the two sections. Unlike thove in the ‘ Eni. 
wer fe,’ the elevation and the two sections are here shaded, and the 
former is coloured also; which we certainly do not think is any im- 
provement upon the first work, for besides that the scale of the draw- 
ings is so sniall that shadowing renders their details indistinct! 
the elevation alluded to—which gives that of the remains of the 
Parthenon as seen before a part of the palace, consists of so many 
an that pictorial effect is entirely out of the question, the whole 
aving too much the appearance of a jumble. Neither is the 
colouring well executed in itself, being poor and washy, while the 
shadows are almost of a violet hue. Another circumstance which 
produces a more singular than agreeable effect, is that instead of 
iug projected at an angle of 45 degrees, the horizontal shadows 
are su exceedingly broud that those of the cornices, notwithstandi 
that the latter have very little projection, extend to the lower facia uf 
the architraves; which at first gives the idea of an unusuully projecting 
roof. Colouring should, in our opinion, have been reserved for the 
perspective views and interiors. There is a larger outline elevation of 
one portion of the design, namely, of the facade of the Chapel at the 
south-west angle of the Palace, which enables us to judge of its style 
and details. It consists of a Coriuthian monoprostyle, tetrastyle, pro- 
jecting from the wider and loftier body of the Chapel, which like the 
portico itself is crowned by a pediment, and both pediments are en 
riched with sculpture. As there is only a lofty doorway within the 
prostyle, and the parts on either side of the latter are unbroken by 
windows, there is sufficient repose, and the advancing portico serves 
to give pluy to the composition. Yet if so far we are well satisfied 
with this elevaticn, there are other circumstances in it which are 
decidedly objectionable, the principal one of which is that though it is 
laced upon a lofty stylobate or platform, the ascent to the portico is 
y a narrow flight of steps in front, not exceeding the width of the 
centre intercolumn and the pillars forming it. Even in perspective 
the effect must be rather poor, and as shown in elevation it is quite 
disagreeable. Though their mouldings are sculptured, the cornices 
of the two entablatures are wneagre in theic profiles,—not at all distin- 
Sect from Ionic; neither are the capitals marked by much of 
orinthian luxuriance. We must confess that we are a guod deal 
disappointed in the design generally, as here shown; for it does not 
realize the expectations we had formed of it, from what has been said 
on the subject of it by Quast, and the reviewer of his bouk, in the 35th 
Number of the Foreign Quarterly. 
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The combustion of Coale und the prevention af Smoke chemically and 
practicully considered. By C. W. Williams. Part the First. 
Liverpool, Thos. Bean. London, J. Weale. 


The object of this treatise is to show, on chemical principles, what 
errors are usually committed in the mode of burning coal in the fur- 
naces of steam-boilers, and by what means the combustion of that fuel 
may be rendered the most perfect pagel and the formation of 
smoke effectually prevented. The style of the work is far from con- 
cise, yet, as the views therein set forth are based on sound principles, 
und their application @f found to be practicuble, as asserted by the 
author) miust be attended with great benefit, particularly to steam. 
navigation, we confidently recommend it to the notice of steam engi 
neers and others, to whom economy of fuel, and consequently the 
perfect combustion of coal; on the large scale of the furnace, is an 
object, being assured that the information gained will compensate for 
the labour of the perusal, although we think it might, with great ad- 
vantage, have been condensed into one half of its present volume, if 
not less. ee . ct ae 

The author. insists, with good reason, on the importance of attending 
to the chemical constitution of the fuel, and to the procésses which 
go on, and the combinations which take place in the furnace daring 









rogress of its combustion. He is, however, unreasonably fas- 
tidious with respect to certain received ex ions, and frequently 
diverts the reader's attention from the immediate object of inquiry by 
ill-timed repetitions and observations, which render the ‘perusal ex- 
ceedingly tedious. ' 

The ist section treats of the constituents of coal, and the generation 
of oaal-gas. In reading this, we were surprised to find that the 
author, who is #0 strenuous an advocate for accuracy of expression, 
even where it does not affect the facta considered, has himself, in one 
instance, made use of an inappropriate term, and that in a case where 
it has a tendency to mislead as to the main fact on which he is dilating. 
In the 22nd page he considers coal as consisting of two portions, viz,, 
“the carbonaceous or solid, and the bituminous or volatile portions.” 
Farther on he observes ; 

“The first leading distinction is, that the bituminous portion is 
convertible to the purposes of heat in the gaseous state alone; while 
the carbonaceous portion, on the contrary, is combustible only fn. the 
eolid atate ;”’ and again, 

“The bitumen of the coal, by reason of the great proportion of 
‘hydrogen which it contains, absorbs heat with great avidity, the first 
result of which is its change from the state of a solid to that of a tarry, 
wiacous, eemrfuid ; and, subsequently, by further increments of heat, 
to the state of gas, with its enormously expanded volume.” 

These quotations saftice to show that the gases which result from 
the application of heat to coal are considered by the author to be 
produced by a simple distitiation of the bitumen contained in the coal, 
which suffers thereby no alteration in its chemical composition; 
whereas the trath is, that they result from the chemical decomposttion 
of the bitamen, which, by the ugency of heat, is resolved into a volatile 
‘portion, which is evolved iu the gaseous form, and an excess of 
carbon, which remains behind in the solid state. Or rather, the coal 
should be considered as originally 1 homogeneous substance, which, 
by the action of heat, is first fused, and afterwards, when its tempe- 
rature becomes sufficiently elevated, is decomposed as above. It will 
be evident, from these remarks, that the expressions “bitumen” and 
“bituminous portion” ought to be rejected, and “gases” and “gaseous 
or volatile portion” substituted in their place. 

The 2nd section, which contains merely some general notions of 

gous combinations, is very tedious, and might, without detriment 
to the work, be omitted. We shall, however, just quote one specimen 
of the superfluous observations with which this work abounds. We 
Bary 86, 
‘Although, for the purposes of the furnace, 80 much value is set on 
the solid carbonaceous portion—the coke, we must not, on that ac- 
count, undervalue the heat-giving properties of the gas. Indeed, the 
extent of those powers is strikingly brought before us by the fact that, 
for every ton of 20 cwt. of bituminous coul, no less than 10,000 cubic 
feet of gas are obtained, for which we pay at the rate of 10s. for every 
1000 feet ; the heating and lighting properties of the gaseous portions 
alone of one ton of coals thus costing five pounds sterling.” 
Is this fact a proof of the great value of coal gas as a heat-givin 
body? Certainly not; it is, on the contrary, rather an evidence o 
the great quantity of heat expended in evolving the gas, which is no 
advantage, but very much the reverse. This, however, is not the 
question; for, unless we are content to use coke from the gas-works, 
we must be at the expense of separating the gas from tle carbona- 
ceous portion of the coal, and ail that remains to be considered is, 
what amount of heat is the gas, when separated, capable of evolving, 
how we can utilize the greatest possible proportion of that heat, and 
lastly, whether the amount gained is worth any additional expense 
which mav be incurred in its attainment. 
‘The ard section makes us acquainted with the proportions of carbon 
and hydrogen which constitute carburetted hydrogen gas, and with 
the quantity of oxygen necessary for the combustion of each of its 
constituents, as well as the quantity of atmospheric air which is 


the p 


requisite to furnish that quantity of oxygen. It should be here ob- . 


served that the author has applied the term “atom” to atmospheric 
aix, solely for the purpose of reducing the latter to an uniformity with 
the other gases concerned, being perfectly sefBible that atmospheric 
ajr is not & chemical combination, but a simple mixture of oxygen and 
nitrogen gases, not exactly in the proportions required by the theory 
of chemigal equivalents, the volume of the oxygen gas bel 21 in- 
stead of 20 per cent. of the whole volume of air. This difference is 
neglected for the sake of ig Pee We have also to point ont an 
error in page £3, lines’, 10, 
put for “four atoms.” ¥ 
, This section is followed by an pa pan 
senting the combustion of carburetted and 
which present the volumes of 
bustion, certainly in a very ing form, to the imagination of the 





3 and 14, where “eight atoms of air” is | dy 
m2 | presaure of the steam. We read 

of two diagrams, repre- 4 

bi-earburetted hydrogen, ° 

used, and of the products of com- - 
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have answered thes equally well, * . 


To the 4th and 8 scass the author disposes ‘of she ato of 
ler as 
been generated,'and of the quality of tha air admitted ‘to ¢ jhade te 
rporation of air with-coal gas, and the | 


= quanity of air required for the combustion of te carbon, 
ae, 

The uth wed fi pn of td #rt¢o oa the Yeh of the moda? 
time required for effecting the same, 0 e (th of ihe mode 0, in, 
that ingorporation tn the nae, ratory to combustion, hep ane 
very important pointe to be dered in the a investigation. 
In the latter the author explains the principle of hie patent furnace, in 


which the air is introduced to the gases evolved from the coal by 


reader, bat we doubt whether a nimple-table of wwoluines would. abt : 


_ 


means of tubes pierced with numerous small orifices, the effect of 


which arrangement is compared to thet of a blow-pipe. , 

The Sth and last section of this Part has reference to the piace or 
situation where the air may be admitted into the Jurnace, 80 48 to act its 
part with the greatest effect; and the conclusion arrived at is, for 
reasons therein dovelogess that the air for the carbonized fuel on the 
bars must come from the ash-pit, and that that for the gas must be 
introduced beyond the bridge. 





Pambour on Locomotive Engines. London: Jobn Weale, 1840. 
(Seconp Notice.) 


In our last number we were unable, for want of time, to give more 
than a very brief notice of this work, but we hope this month to make 
amends by analysing it throughout with that care which its importance 
deserves. 

The moe of investigation adopted is briefly explained in the fol- 
lowing paragraph, which we quote from the introduction of the first 
edition. 

“The method constantly followed consists in taking, first, the pri- 
mary elements of the question from direct experiment; then makiog 
use of those elements to establish a calculation in conformity wit 
theoretical principles; and, lastly, submitting the results to fresh and 
special experiments, in order to obtain their verification. For the 
further elucidation of the formula, they are each time carefully sub- 
mitted to particular applications; and, finally, to extend the use of 
the work to persons who may wish to find the results without calcula- 
tions, the formule are fotlowed by practical Tables, suitable to the 
cases which occur most frequently in practice.” 

The work is divided into 18 chapters, in which the various divisions 
of the subject are treated, followed by an Appendix, shewing the 
Expenses of Haulage by Locomotive Engines on Railways, from the 
Accounts of the Liverpool and Manchester, and the Steckton and Dar- 
lington Railways. 

he first chapter is merely a description of a Locomotive Engine, 
and therefore needs no comment. 

The second chapter, as we mentioned in our last number, is nearly 
a copy of the corresponding chapter of another work by the same 
author, entitled “Theory of the Steam Engine,’ a review of which will be 
found in the 2nd volume of this Journal, page 466. The present work 
contains, however, besides, in the 6th section of this chapter, 2 Table 
of 37 of the experiments mare by the author with the view of ascer- 
tuining whether or not the steam leftthe Engine in the saturated state, 
that is, with the maximum pressure and density corresponding to its 
temperature, which experiments were merely alluded to in the above 
mentioned work. The results of these experiments are truly remark- 
able, since there is no exception to the perfect coincidence of the 
pressures, on the one hand, indicated immediately by the air uge, 
and on the other, calculated from the temperature marked: Y the 
thermometer. But, surprising as this cuincidence is, we would by no 
means conclude therefrom, that such resulta were not actually obtained, 
being convinced of the fact which it tends to prove, viz. that the steam, 
after passing through the cylinder, leaves the engine in the saturated 
state; we would rather infer that the experiments were made with 
sis toed care and with every iheorogs toavoid error, 

The third chapter treats of the Pressure of the Steam, and Article 
L of the Safety-Valves in particular. 

After explaining, in the 1st section, the made of calculating the 

ressure according to the levers and the spring-balance, the author 
Indicates, in the following section, the corrections to be made to the 
weight marked by that instrument. here we cannot but express 
a ie t ftom the doctrine laid down with respect to the effect pro- 

nced, 


me . 1 page 2 _ I pea on a 
 vsevess but whenever the steam, being generated’ ia” greater 


quantity than it is expended by the cylinders, escapes with force. 
fough the valve, it raises considerably the disk of the valve: the 


consequence then is, that, instead of acting merely on the inferior sur- 


the rising of the safety-valve’ on its surface exposed to the 


¢ 


face of-the valve, it evidently acts.on a greater surface, and which is 
still greater the more the valve is raised.” 

It is to the latter part only of this proposition that we object. It is 
clear tbat the effective areca of the valve must be augmented by its 
being lifted from its seat, and, if it is only raised a very minute quan- 
tity, merely sufficient to permit the escape of stean round the edge, 
the effective area of the valve will be increased from that of its lower 
to that of its upper surface; fur in that cuse the steam, in passing 
through between the valve aud its seat, presses against the whole 
conical surface of the former with sensibly the same pressure as exists 
in the boiler; but when the valve is raised considerably, as much for 
instance us twice its thickness, the steam, in escaping round the edge 
of the valve, will press on the conical surface of the latter with 
diminished force in cousequence of the rapid enlargement of the space 
in which it is allowed to expand after having passed the lower surface 


of the valve. This will be evident on referring to the amexed dia- 











ram, where ¢/ gd represents the valve-seat, and « 6 ¢ d one-half of 
the valve, in section, the rise a « being equal to twice the thickness 
od. Now it is clear that the steam will pass upon the lower surface 
ed of the valve « 0, and on the conical surface ¢ g of the seat with the 
whole pressure in the boiler, but that, after passing the contracted 
orifice ¢ « round the valve, it will immediately expund very consider- 
ably by reason of the rapid divergence of the surface a c and ¢//f, and 
will exert but « slight pressure on the conical surface ac of the valve. 
But if the valve has only risen to the position a’ 4’ ¢’ @’, (supposing 
the rise a'¢ to be very small,) the aperture for the escape of the steam 
becomes that represented by the line « 4, at right angles to e ganda’ c’, 
so that the effluent steam will exert its full pressure, not only apainst 
the bottom surface of the valve, but also against all its conical surface 
from & é downwards. Onthe upper part a’ & the pressure is but in- 
considerable. as in the former case, so that the circle whose radius is 
& ¢ may be looked upon as a near approximation to the effective area 
of the valve ; and it is obvious that this area is by so much the greater 
as the rise of the valve is less, which is in direct opposition to the law 
laid down by M. de Pambour. We should express the law in general 
terns thus: 

Whien the valve rests npon its seat, its effective area is equal to 
that of its inferior surface, or rather of the orifice covered by the 
valve; when the valve first begins to rise, its effective urea is equal to 
that of its upper surface ; and, as it rises more and more, the effective 
surface goes on diminishing, but according to a law which remains to 


be determined. . . 
We therefore consider the calculation in pages 90 wnd 91 as falla- 


cious. 

Before quitting the subject we shall just offer a remark on the para- 
graph which closes this article, which ts the nerenhe 

“The above established calculation, then, is to be depended on only 
when the balance-screw can be lowered so as precisely to equilibrate 
the interior pressure, as has been said above, without, however, allow- 
ing the valve to rise. But the thing is not possible when the engine 
produces a surplus of steam beyond whut its cylinders can expand, be- 
cause this steam must necessarily have an issue. In this case, then, 
the pressure is to be found only by recurring afterwards to the baro- 
meter-gauge, as we shall presently indicate.” 

it scems the most natural hypothesis, that, the blowing of the valve 
is u sign that more steam is generated in the boiler than can be ex- 
pended in the cylinder without raising the presaure in the boiler, aud 
that the blowing may always be prevented by a suitable augmentation 
of the weight on the valve. 

The second article, which completes this chapter, contains a full 
description of the four instruments employed by the author to deter- 
imine the pressure of the steam, with an explanation uf the mode of 
using them, namely, the barometer-gauge, the arr-gauge, the thermo- 
meler-gauge, and the epring-gauge or indicator. 

The fourth chapter treats of the Resistance of the Air, and we are 
surry to find this subject not so fully elucidated as we had hoped. 

The = eh anomulous result observed by Borda, and confirmed 
by M. Thibault, namely, that large surfaces experience a greater re- 
sistance from the air in proportion to their area than smaller ones, 
when submitted to a circular motion round an axis situated in the 
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same plane as the given surface, was easy to foresee. But, as M. de 
Pambour has neglected to give the explanation of it, we shall do so, 
in order that those, to whom the true reason may not occur, may not 
reject the proposition as absurd. The explanation will he found in 
the following calculation. 

Let a square surface whose side = a revolve round an axis, situated 
in the same plune as the given surface and at a distance » from its cen- 
tre. Let the velocity of the centre = r, and let p — the resistance of 
the air against an unit of surface moving at the unit of velocity, and 
R the resistance on the whole given surface. The resistance on an 
element of the surface extending across its whole width, and at a dis- 
tance z from the axis of rotation will be 


2 
dR Slt x dx; 


whence we obtain by integration 


apr? 
Ra? 


ari * 


and, putting for x its maximum and minimum values, namely, r +5 


ad . s e 
and r—- ’ we have, for the resistance on the whole given surface, 


_ ape cr aX! aX? 
Bang ar le (: +3) (-§) J 


0 R= “PM (ae ;): 
: 37? +4 


The resistance on an unit of area will be found by dividing the total 
resistance R by the area of the surface, which is a°. We have there- 
fore, calling x the mean resistance per unit of area under the xhove 


circumstances, 
pr a a* 
= 37 pr? (1+. }. 
a(3rt, ) ° C+) 


The term ——- shews that the above quantity increases with the 


12 r: 
ratio of the arca of the surface tv the square of the distance of the 
centre of the surface from the axis of rotation, so that, if this distance 
is constant the resistance per unit of area is greater for a large surface 
than for « smaller one, and that the same eflect is produced by lessen- 
ing the distance from the axis of rotation to the centre of the surface. 

It is essential, therefore, as the author observes, that, when the cir- 
cular motion is used to determine the resistance of the air, that the 
surfaces employed should be of very small extent compared to the 
length of the radius of rotation. 

‘he following formula, to determine the resistance experienced by « 
hody moving in the air at rest, is deduced from the experiments of 
Borda, Dubuat and M. Thibault. 

Q = O01189G e = V°, 


in which Q is the total resistance in lbs., V the velocity of feet per 
second, = the front surface of the body, traversing the air ina direction 
normal to that surface, and ¢ a coefficient which varies with the length 
of the body. 

{n applying this formula we must make 


for 1 thin surface - - - . - © e=2z ld 
for a cube - - - ~ ° - © €20b17 
for a prism of a length equal to 3 times the side of 

its front surface - - - . ° - ex lly. 


In the 2nd section the author has given a table of 6 experiments on 
the resistance of the air against trains. Five wagons of differeut 
heights, loaded with goods, were drawn to the top of the Whistou in- 
clined plane on the Liverpool and Manchester Railway, and were 
allowed to descend by their own weight, first separately, and after- 
wards all united in one train. 

The comprehension of this table would have been greatly facilitated 
if the author had given some fuller explanations of the manner in 
which he determined the last number in the 8th column, expressing 
the effective surface exposed to the shock of the air, which gives, for 
the five wagons together, a friction equal to the sun: of the frictions of 
the five wagons separate. We have worked out the formula given in 
page 152 with different arcas of effective surface, and find the friction 
amount to 5-921b. per ton with 144 square feet, and not 130), as given 
by M. de Pambour. The surface of the i wagon, augmented by 
thut representing the resistance of the wheels and screened parts of 
ull the five wagons, is equal to 127 square feet, and as we have foun! 
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the effective surface of the train to -be 144 square feet, we must.add: 
4} square feet per wagon, with the exception of the first, so that the 
effective surface will be found by ay Ban the area of the wagon of 

_ section six square feet for the first, and 132 for each of the 
following wagons. 

Assuming the value of V, or the velocity at the foot of the first 
plane to be correctly given by the question in page 148, we found that 
the hypothesis of any thing approaching to uniformity of motion could 
not by any means be reounelied with facts, but that by taking ¢ V2 as 
the mean for the first plane, and .4 V" for the second, the resistance 
of the air was correctly given by the equation we have quoted above. 
The square of the velocity at 1, 4 and ¥ of the length of the first plane 
are found by the above mentioned formula to be respectively equal to 
“326 V*, -623 V° and -$64 V*. 

To simplify the calculation for general purposes a mean value of ¢, 
mamely 1:05, which is suitable to a train of 15 wagons, is substituted 
in the above formula, which thus becomes, when the the velocity is 
expressed in miles per hour, 

QQ = 002687 = *. 

This chapter concludes with a practical table of the resistance of the 
air against trains at velocities commencing at 5 miles an hour, und 
increasing by 1 mile at a time up to 50, the effective surface of the 


Substituting f for y, and 1 for cos ¢ as a sufficiently near approzi« 
mation when the plane is but little inclined, and making 
ef Ht 1 
SPR +S' CHD =F e+) 
we obtain 
P+s)sine—-fP+py-LF o-qual te, 
& 


W hence 





train increasing by 10 square fect at a time from 20 to 100. The re- as & (sin —f ~ °°) 
sistance is expressed in lbs. on the whole train and on the square foot [= 1 p-k&F* P+p 
of effective surface. + Py R? 


This is precisely the equation arrived at by M. de Pambour, page 
145, which is transformed, for the sake of simplicity, into the follow- 
ing, 


Chap. PF”. On the friction of the wagona on Railways. 


The only means of ascertaining the friction of wagons with any de- 
gree of certainty is by the circumstances of their spontaneous descent 
ami stop upon two consecutive inclined planes. We therefore pass to 
the 3rd section of this chapter, which is an analytical investigation uf 
dbese circumstances, as referring to a system of two wheels joined to- 
gether by an axle-tree fixed invariably to each, and loaded with a 
given weight resting on achuir on which the axle-tree may turn freely. 

“ The inquiry comprises three successive questions: 1st, To deter- 
mine the effective accelerating force to which the centre of gravity of 


e= g' (sin B—~ f—g #°), 


= frictions represented by g' und g coutaining none but known quan- 
LIES, 


The accelerating force being equally represented by aa (2 being 


the system will be subject in its motion; 2nd. To deduce from this 
the velocity acquired by the moving body at the foot of the first plane ; 
and 3rd. To conclude finally the distance it will have traversed on the 
second plane at the moment when the friction shall have reduced its 
welocity to nothing," 

The motive forces applied to the system are first enumerated, in 


which the author includes, besides the motive forces properly so called, 


the passive resistances which oppose the motion, and which are gene- 
‘wated by the motion itself. Among these there is one regarding which 
we think the author is in error, namely, the adhesion of the wheel on 
the rail. “It is this force,” he says, “ which produces the rotation of 
the wheel, by preventing its circumference from sliding without turn- 
ing during the motion alung the plane.” This force is expressed by 
the weight T. 

If this ought to be looked upon as a force, there must also unques- 
tionably be an expenditure of power without any resulting effect at the 
fulcrum of every lever, for, as the above quotation proves, it is only 
in its capacity of fulerum that the point of contact of the circumference 
of the wheel with the rail is here considered ; what is called the roll- 
sng friction occupies the 6th and last place in the list. 

t is a curious fact that this introduction of a false idea does not in 
any way influence the final result of the calculation: it serves merely 
to form an unvecessary intermediate equation, between which, and the 
principal equation when the quantity T has been eliminated, the re- 
sulting equation is the same as if that quantity had never entered into 
the calculation. 

The two equations in question are 

ain # —-T—Q ¢= a %, 


and TR—J' Pr eos —f" (P-+p) cos t=" By 


im which P is the weight of the chair with its load, resting on the 


axle-tree, p that of the wheels aud axle-tree, ¢ the inclination of the - 


Jane to the horizon, v the velocity of motion at any moment, Q t* the 
yesistunce of the air at that velocity, g the force of gravity, the 
effective accelerating force which produces the motion of translution 
ef the system, y the effective accelerating force which produces the 
rotation of a point of the wheel situated at the distance 1 from the 


axles? the momentum inertie of the wheel, R the radius of the 


the distance traversed on the plane when the body has acquired the 
velocity »), this expression is substituted for , as well as A’ for sin 
e'— Jf, in the last equation, which thus becomes 


td 0 
page= 8 a 
which is the equation of the motion, and gives by integration between 
the limits zo and x=<?' =the length of the plane, calling V the 
velocity acquired at the end, 


b! 
(3) i La 
2gg'i = beg ae 


whence 


t 
Vid C-sc7) 
g e298 lt 


This gives the velocity at the end of the first plane, und conse+ 
quently at the beginning of the second. The question now is to de- 
termine at whut point of the second plane the body will stop, to sulve 
which we have, calling 6” the inclination of this plane, all the other 
circumstances of the motion being the same as before, except that, the 
inclination of the plane being so much less, that the body is brought to 
rest, the accelerating force as is negative, 


a 
te partaes 


— b” being substituted for sin 6” ~ 7, 


Making, after integration, z=" for the «distance traversed on the 
second plane, jand.»= 0, since the body is brought to a state of rest, 
putting also for.g V? its value found above, we have 
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we obtain definitively for the value of the friction//, 
Wea Y 
f= TEPY" 


We have been involuntarily led, by the ingenuity of this method of 
eliminating the resistance of the air, into giving a complete sketch of 
the calculation, but we do not think it more than sufficient to give an 
adequate notion of its nature and perfection. 

The fourth section contains an account of 12 experiments made on 
the above principle on the Whiston inclined plane on the Liverpool 
and Manchester Railway, with trains consisting of different numbers 
of wagons and variously loaded, the results of which are collected in a 
table at page 161. 

From these experiments, the mean friction of the wagons, taken in- 
dependently of the resistance of the air, amounts to 7}, of their gross 
weight, or to 5°76 lb. per ton; but to simplify the calculations, M. de 
Pamboaor takes it at 6lb. per ton, which mukes +, of the weight of 
the wagons. He remarks, however, that, except in cases of extreme 
velovity, the resistance of the air may be computed with regard to the 
wagon of greatest section alone, according to Borda, taking the fric- 
tion then at 7 Ib. per ton. 

Chap. VI. treats of the Gravity on Inclined Planes, and Chap. Vil. 
of the Pressure produced on the Piston by the action of the Blust-pipe. 
This is a very important point, and requires much more experience 
and careful investigation, in which the results of experiment are com- 
pared with the laws of Natural Philosophy, before it can be considered 
as satisfactorily settled. In comparing the last culumn of the Table of 
Experiments, page 193, with the last but one, we find some great dis- 
crepancies, although the coincidence is insome cases perfect or nearly 
20. For example, we find the pressure on the piston due to the action 
of the blast-pipe, 








Observed. Calculated. Difference. 
Ibs. ths. DS. 
in one experiment. .... 5-0 3°6 14 
in another core BG 4:2 1 

” eoee «3588 4-1 1-7 
” core 59 41 1-2 
rT) aose §-2 4°4 18 
” goa. eee 34 1-0 
be ] aoee 56 4°5 11 
n i 18 4:2 24 
1} 10 27 1:7 
] e I-2 2°5 13 
" pees 50) 7 17 
” eae 3°4 5:5 2°] 
” eore 493 4:1 0-2 
39 eoeve 18 18 0-0 
”. eves D4 2-1 0-3 
” eoce 2:3 bo | 0-2 
Tt} ooe 29 4-9 O4 
rT) ° 20 2°] Ol 
9 view (294 2°6 O-2 
‘ ue BBO B84 OF 
F ] eee 2°) 2-0) Ort 
” eee 6°0 5-7 0-3 





Out of 38 observations given in the table, the last ten of the above 
selection present the nearest accordance with the numbers calculated 
by M. de Pambour'’s formula, while the first 12 exhibit discordances 
too great to sae us to consider that formula as confirmed by the ex- 
periments alluded to. We must, however, content ourselves with 
these determinations for the present, for want of more accurate data, 
but we hope the invesgation will not be allowed to rest here, since the 
theory of the Steam Engine is not complete without it. 

This chapter concludes with a practical table of the pressures against 
the piston, duc to the action of the blast-pipe, which furnishes the means 
of taking _ sib = account in some degree, which is better than 

ecting it a er. 
* ira ter VIL the friction of the engines, both unloaded and loaded, 
$s very ably investigated, and illustrated by experimenta, and in chap- 
ter IX. is ascertained the definitive resistance per anit of surface of 


SE OIVIL ENGINGER AND ARCHITECTS JOURNAL. 


ty 


the ares of the piston resulting from the various resistances estimated 
in the preceding chapters. ) 

In chupter X. are presented the details of 22 experiments on the 
vaporization of locomotive engines, together with an inqniry into the 
circumstances which influence the rate of vaporization, which tends to 
prove, Istly, that this is not affected by (the Joad on the safety-valve) 
or pressure of the steam formed, 2ndly, that it increases with the velo- 
city of the engine, all other circumstances being the same. The 
wuthor even poes so far us to conclude from those experiments which 
bear on this point that the vaporization of locomotive engines varies 
very nearly as the fourth root of the velocity. We do not feel justi« 
fied in adopting such a law on the strength of so few experiments, 
which do not all concur even in establishing the general truth. That 
the velocity of the motion dues influence the vaporization we are not, 
however, disposed to doubt; we only wish to intimate that more 
numerous experiments must be made on the subject before the law of 
that inflnence can be deduced. drdily. it is shewn from the experi- 
ments, three of which were made without the blast-pipe, that this 
appendage to a locomotive engine increased its vaporization more than 
five-fold, but that the narrowing more or less of the orifice of the 
blast-pipe produced no very remarkable result. It ap however, 
that a certain area or orifice produces a maximum effect for eavh en- 
gine, that area being for the Star engine, according to the experi- 
menta here reported, about 3:13 squar- inches. 

In the bth section of this chapter, which treats of the comparative 
raporization. of the fire-box und the lube, and of the dcfuite vuporization 
of the engines per unit uf heating surface of their boilera, the author 
asserts, page 270, that, “ during the active working of engines of a 
construction similar to that of the experiments, the two portions of 
the boiler vaporize, per unit of surface, the same quantity of water.” 
This equality is ascribed to the fact of the flame being drawn, by the 
force of the blast, through the whole length of the tubes, by which 
means the whole of their surface is exposed to radiating caloric, bat 
there are probably other circumstances which tend to equalize the two 
portions of the boiler as to their evaporating power, as for example, 
the superior conducting ane of the thin brass of the tubes over that 
of the iron plate of which the fire-box is made. 

In the 6th section an estimate is made of the loss of sieam which 
takes place by the safely-valves, during the work of locomotive engines ; 
but it does not appear that there are any positive data on which to 
found the assumption of the losses here assigued. The calculation is 
based on the rising of the valve observed during the experiment com- 
pared with the rise which is sufficient to give issue to all the steam 

erated during the complete close of the regulator, without regard 
to the pressure in the boiler, which must doubtless influence the loss 
through the valve considerably. 

In the 7th section the quantity of water drawn into the cylinders in 
the liquid state is shewn to umount to 2 considerable proportion of 
the water appended: the average of the severe experiments in the 
table at page 289 is 24 per cent, and in one case it appeurs to have 
risen to 86 per cent. But as the determination of this quantity ne« 
cessarily depends upon that of the loss of steam through the safety- 
valves, it must be affected by whatever errors there way be in the 


latter. We think it prohable that the escape of steam through the 
valve is more copious than M.de Pambour calculates .it to be; in 


which case the loss by priming would be found to be less couriderable. 
We are, however, compelled, in this instance also, to content ourselves 
for the present witb the data here furnished us. Besides, us we are 
possessed of the facts ascertained by experiments, we must take it for 
granted, that there is no great error in the total loss both by the safety- 
valye and by priming, as the only difficulty consisted in distributing it 
between these two causes. 

The explanation of the manner in which a deficiency of steam-room 
in a boiler causes it to prime is not applicable to a locomotive engine 
for it does not follow, because that space is but 10 times the capacity 
of the cylinder, that “at every stroke of the piston, a tenth of the 
steam generated will pass into the cylinder,” and that “the remaining 
steam will be all at once reduced tu 9-J0ths of what it was before,’ 
The truth is that there is no cessation either of the generation or sup- 
ply of steam to the cylinders: the latter is at no instant more than 
once and 4-10ths as rapid as at another, and is at the least weurly 
8-10ths of the average supply. , 

In chapter XI. the subject of Fuel is treated in. very acientific 
and rata manner, both with reference to the absolute quantity 
which locomotives of different constructions ure capable of consuming, 
and also with reference to the consumption required to effect a given 
vaporization. 

From the experiments on this subject, of which the particulars are 
given in the Ist section of this chapter, and whieh are grouped in u 
table, page 298, according to the proportion between the heating sur- 
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face of the fire-box and of the tubes, the author concludes in the fol- 
lowing section that the most advantageous proportion is as 1 to 9, or 
the total heating surface equal to ten times that of the fire-box; “since 
for a less proportion there would be increase in the expenditure of 
fuel, without increase of vaporization; and for a greater proportion, 
on the contrary, there would be reduction in the vapurization of the 
engine per unit of surface, which would incur the necessity of a larger 
boiler, and consequently of a greater weight, which it is important to 
avoid,” 

It also results from these experiments that, “according to the pro- 

ortion of the fire-box to the total heating surface, the consumption of 
Fal in locomotive engines varies from %°2 to 11°7 lbs. per cubic foot of 
total water vaporized; so that it may, on an average, be valued at 
10-7 Ibs. of coke per cubic foot of total vaporization.” 

It isto be observed that this fof! vaporization includes the loss by 
priming, so that the quantity of coke per cubic foot of water really 
converted into steam would be, according to M. de Pambour’s calcula- 
thon, about 14 lbs. . 

Of the 12th chapter, which treats of the Theory of lucomotive eu- 
gines, we shall merely observe that it is mM Substiice the game as in 
“The Theory of jhe Steam Engine,” to which work we have already 
alluded, but much more instructive with regard to locomotive cngines, 
the peculiar circumstances of which are here discussed at much greater 
length. The application of the the theory is rendered easy by prac- 
tical formule and examples, and its correctness corroborated by ap- 

lying it to the results of a considerable number of experiments, col- 
facta in a table ut the end of the chapter. : 

The theory is continued in chapter NIIL, in the first 9 sections: of 
which are solyed the various problems which occur in the construction 
of locomotive engines, viz., to determine the vaporization or heating 
surface, the dimensions of the cylinders, and the diameter of the wheel, 
necessary for the engine to draw a given load ata given velocity ; to 
determine the vaporization or heating sarface, the pressure in the 
boiler and the dimensions of the cylinders, necessary for un engine to 
assume a given velocity or draw a given load, produciug at the same 
time its maximum of useful effect; and lastly, to determine the com- 
bined proportions to he given to the parts of an engine, to enable it to 
fulfil divers simultancous conditions. The utility of all these problems 
is too evident to require pointing out. 

fu the JUth sectien, whsch is an examination of the special influence 
of each of the dimensions of the engine on the effects produced, we 
have to direct attention to a slight cuntradiction. We read, page 
4l7 

“ Moreover, it will also be recognised that, for a given vaporization, 


ad 
b has less 


valnce. It iy in consequence tu be concluded that, inorder to augment 
to the utmost the velocity of an ene with a given load, we must 
either employ a cylinder of the smallest possible diameter, or make 
the wheel the largest possible with reference to the stroke of the 
piston.” 

It is a more direct inference that we must employ a cylinder of the 
smullest possible capacity in proportion to the diameter of the wheel. 
We read further : a 

“These consequences might however have been seen @ priort ; for 
if we suppose a given vaporization in the boiler, it is clear that the 

uantity of steam which will result from it per minute cannot issue 
forth ju the same time by a cylinder of less diameter, except on the 
condition of increasing its velocity during its efflux, that is, of increas- 
ing the velocity of the piston. As to the ratio between the length of 
the stroke of the piston and the diameter of the wheel of the engine, 
as it is known that at every double stroke of the piston the engine ad- 
vances one turn of the wheel, it 1s readily perceived that the larger 
the wheel relatively to the stroke of the piston, the greater must be 
the velocity of the engine with a given load.” 

fn all this reasoning the author has lost sight of the circumstance 
that a diminution of the capacity of the cylinders, with a gtren load, 
will necessarily demand steam of a greater pressure, and consequently 
of greater density, in the cylinders; but, as the density of steam does 
not increase in proportion to its clastic force, there will he a slight in- 
crease of velocity with the smaller cylinders. 

A little farther on, page 41‘, we ure told thut the load which an 
engine is capable of drawing at.a given velocity “is diminished by the 
valves of d, {and , that is, by the dimensions of the cylinder, the 
stroke of the piston, and the wheel, which are proper to augment the 
velocity of the engine.” oe 

We were at first puzzled for an explanation of this contradiction, 
but, on examining the two equations from which the above deductions 
were drawn, we perceived that the latter were not justified by them, 


the velocity will be by so much the greater as the factor 
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but that the same values of d, ? and D which would increase the velo- 

city with a given load would also increase the load with a given velo- 
2] 

city, the fraction ~ being positive in the denominator of one of the 


fractions, and negative in the numerator of the other. The error we 
have pointed out runs through the rest of the section. 


(To be continued. ) 





Syxcifications for Practical Architecture, preceded by an Evsay on the 
Decline of Iexcellence in the Structure, and in the Science of Modern 
English Buildings. By Alfred Bartholomew, Architect. " London: 
John Williams, 1840. 


We have so often made an attempt to exumine this important work 
with the attention it deserves, that we fear we may be considered re- 
miss by our readers in not attending to it before—the fact is that it 
contains so much matter intimately connected with the profession, 
that it is with difficulty we can sclect any one part in preference to 
another, a difficulty increased hy the arrangement of the work. We 
have already, by permission of the author, given large extracts, which 
will be a sufficient testimony to our readers, that it is a work well de- 
serving of the attention of cvery one connected with building, we will 
not say the profession wone, for it is equally as well deserving the no- 
tice of the public generally. Taving said thus much, we must not be 
considered as agreeing with all the sentiments and opinions of Mr. 
Bartholomew, although we believe that what he has written, has been 
done in sincerity ; we think that he has been too much imbued with 
the Wren-manii, and considers that nothing is now done equal to the 
buildings and architecture of the periud previous to the eighteenth 
century—no doubt, many of our public edifices built during that pene 
were executed with great judgment, but we know that many of them 
possess fuults, nay very great ones; for how many of them do we 
find that have lossed their spire.or steeple, and in others the piers of 
the main tower have given way, under the great pressure which they 
are made to carry. Nor du we find that all the buildings of that 
period were erected fire prouf—we believe that very few of them have 
their vaulting of stone, some we have seen which so closely resemble 
stone, that they have been taken for that material until the visitor is 
told te the contrary. Although, during this period there were erected 
numerous ceclesiastical buildimgs, possessing architectural merit of the 
highest class, we should like tu know how many buildings of a domes- 
tic character were crected, possessing any claim to architectural pre- 
tensions, in cumparison with those which have been erected within 
the last century—now, the whole of a iman's fortune is not placed at 
the mercy of the priest, for external pomp to support an intolerant 
church or to prevent the soul from going to purgatory ; no, part of 
that fortune is now devoted to the erection of edifices, which form un 
ornament to many parts of the nnited kingdom, and we hope to see 
them still farther increase. 

Another part of Mr. Bartholomew’s bewailing is on account of the 
use of Bath stone and cement; no one will dispute that if you can ob- 
tain funds sufficient, that it is far better to use Portland stone, but the 
immense cost of Jabour on that materiul is a bar to its general inutro- 
duction, and it is on account of the cheapness and facility in the use of 
cemeut for giving architectural character to our buildings, that it is so 
largely intruduced. We believe that the fault in the use of it is by 
allowing the workman to have cement of an inferior quality, or in per- 
seer: it to be employed by men that do not know how to mix or 
upply it. 

hat part of the volume which treats upon Specifications, possesses 
some very useful hints for those who are not well conversant with that 
branch. We fecl ourselves very strongly inclined to recoinmend that 
specifications should at all times be drawn up by parties who will 
make it their peculiar study ; such a person would be of as much ser- 
vice to the architect, as the special pleader or equity draughtsman is 
to a lawyer. 

The information on construction will be found viluable to the student, 
who will do well to peruse attentively the general contents of the 
volume. 

We think the work would have been clearer had it not been split 
up so much into chapters and sections, which however convenient for 
reference, are embarrassing to the reader. This is even carried out 
in the specifications, so that » specification is srt ag by chapters 
and sections, We must not, however quarrel with Mr. Bartholomew, 
for he is too steady a reader of the Journal not to enlist our sympa- 
thies ; some of our correspondents however seem, by the remarks in 
his work, to give hima good deal of trouble. He devotes especial 
mention to Candidus. We must now leave Mr. Bartholomew, and his 
work with a hearty commendation to our readers for its usefulness. 
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“THE ARCHITECTURE OF LIVERPOOL. 
By a STRANGER. 


Not deeming myself bound to continue these remarks according to 
any fixed rule, I shall merely note each of the “ Architecture of Liver- 
pool” as comes firat in my way, during my peregrinations through the 
town, without regard to their proximity to each other or even their re- 
lative importance. I shall, therefore, now turn my fice towards the 
place where the wise men of old came from, namely, the east, and 
make afew remarks on the Railway Station. This is a mere screen, 
little better than a blank wall, hiding, instead of setting off, the great 
works that are going on behind it. It is a long, low, flat facade, 
broken into many unmeaning parts, without end or aim, having six 
and thirty engaged columns very nearly in a line, like a regiment of 
soldiers leaning aginst a wall, set upon pedestals, and supporting an 
entablature, and over the centre and side entrances having heavy 
masses of stono-work, This station is a great failure. Instead of 
being a grand substantial gateway, suitable to the commercial dignity 
of this great town, and the inculculable importance to mercantile men 
of railway transit,—instead of an entrance suitable in height and cig- 
nity to so important an object, which, by its outward appearance, 
should tell of the great things going on behind it, apd thus serve as a 
title page to its contents, here is a long, low wall, ornamented, it is 
trae, with columns, &c., but still giving no une any idea, by its outward 
expression, of its nature or intents. Every edifice sbuuld express its 
object. A church should display gravity and ven, a theatre light- 
ness and gaiety, a prison rude majesty and sturdy strength; in short, 
every edifice should, like the countenance, express the spirit. But, 
in this erection, besides this want of expression for the intended ob- 
ject, the thing is not good in itself. The expression of a column is 
that of support to something superincumbent. But what do these 
support?) Why, they are themse'ves stuck against «a wall where they 
are not required, for, we naturally suppose, a wall can support itself; 
wnd over them is an entablature, which might, also, have been sup- 
hai by the said wall. Moreover, this entablature is in itself but in- 

iflerent, and it is broken into petty parts, wanting that continuity of 
outline so necessary in large edifices for effet and dignity; and all 
this is to no useful purpose, but merely to hide the railway. How much 
better would if have been to have made these now useless columns 
available, und placed them at the outside of the pathway, thus form- 
ing a colonnade, for shelter from sun and rain, with bold bat unbroken 
entablatures; and, in the ceutre, made a very large and handsuime 
gateway, worthy of the town, somewhat similar in style to those of 

irminghai and Lundon, albeit they are not quite fanitless, But I 
must, in justice, add, that the columus are well wronght and propor- 
tiouate, the mouldings gourd, and the basement and pedestals bold, 
substantial, and somewhat original. 

One of the most important architactural edifices in the town, as well 
frown its size and prominent position as from its cost, is Saint Luke's 
Church, which crowns the summit of a gentle ascent, aud forms a 
beautiful termination to the view at the south-east. end of Bold-strect. 
It is one of the finest and most picturesque buildings of its kind in the 
county. This has been a most successful attempt at the opprobriously 
termed Gothic, a name sarcastically applied to the sublime architec- 
ture of the middle ages, by Sir Christopher Wren, whose own taste- 
less attempts in that style show how little he mderstood the artist- 
like feelings or the grand conceptions that enabled the monastic archi- 
tects to raise edifices remurkable for boldness, scientific construction, 
and that fascinating and almost magical effect of chequered light und 
shade, which, combining, at times, the most playful effvcts, as in their 
small oratories and chapels, and, at others, the most sublime an ele- 
vating, raising the feelings of the devout, and appalling even the infi- 
del, produced architectural effects that have not been equalled even in 
the present day of knowledge and enlightenment. St. Luke’s Church 
consists of a nave, chancel, and tower. ‘The details of the exterior of 
this church are exceedingly good, and show that the architect had a 
chaste appreciation of that style. The windows, Ittlements, but- 
tresses, — &ec. are almost all unexceptionable, which, with the 
admirable tone of colour in the atone, produce a very fine effvct. The 
chancel is a copy of the Beauchamp Chapel, at Warwick. This chan- 
cel, though beautiful enough in itself, looks sadly likely an excrescence 
or after-thought, tacked on to the main building, which idea is still 
further kept up by the difference of style, which is of later date than 
that of the nave. Why should this have been done inn modern edi- 
fice? Why, in anedifice built at the same period, combine the incon- 
graous styles of several periods? for, in the Gothic style, there are 
many eras, each characterized by certain distinct features essentially 
different from ull the rest; and thus the antiquary may trace the date of 


erection of almost any ancient building to within a very few years. It 


may be replied, thut there are remains of many buildings of different 
styles. True. But the reason is, that they were built at different 
periods, each in accordance with the style of its own date, thus ereat- 
ing a great jumble of styles, often picturesque, but rarely chaste or 
correct, or forming one homogenous mass. Nor ean any one produce 
a single ancient erlifice built at the same period but in different styles. 
Thus we plainly see, that this mixing of styles is neither in accordance 
with reason nor the beautiful examples of antiquity now remainin 
unto us, ‘The tower of this church is square, with turrets at each 
angie running up, and finishing with small battlements. The lower 
part contains a deeply-recessed doorway, with bold shafts and monld- 
ings. Above is a “jx rpendieuar” window, which is semewhut dis- 
proportionately short. The cluck, in the centre of a row of panelling, 
comes next, and then the belfry-window, of decora‘ed character, bein 
filled with flowing tracery. The upper part of the tower is finishe: 
with wu profusion of graceful panelling, and terminated with perforated 
battlements of chaste design. The whole is exquisitely beautiful and 
picturesque; nor do | know any modern tower which lias so fine an 
effect ag this. Whether the sungghines broadly over its top, as it 
stands boldly out against the clear distant blue of the sky, or clouds 
chequer the face, the ellect is equally beautiful, combining fair pro- 
portions with the chastest details. But there is, 1 think, one ana- 
chrovisin that, to an antiquarian eye, mars the whole: it is like the 
mole upon the fair face of some otherwise exquisitely beautiful girl. 
The lower window is of about the date of 1450, that of the upper oue 
about 1370, and is copied, ] suspect, from one in Worstead Church, 
Norfolk. Therefore, even if the tower were built to imitate different 
periods, which I can hardly imagine, they have placed the oldest style 
upon the top of the mure modern one; so that an Lrishman might 
blunder upon the idea, that they had commenced building at the top, 
and gradually travelled down to modern times, One lias beard of 
“bailding castles in the air: surely the architect of this edifice in- 
teuded to illustrate the saving. ‘The ground on which this edifice is 
built being wmeh higher at one end than the other, the architect, by 
way ef obtaining a level, bas constructed a large and bnuudsoine flight 
of steps, though somewh.t too high, wt one end, occupying the whole 
width of the edifee. ‘This gets over the difficulty ; buat, although this 
may be a beauty tos Grecia temple, which was always placed upon 
the uppermost of a flight of steps surrounling the building, it is incon« 
sistent with this style of architecture, and bat few examples remain of 
such, except here and there upon the continent. Of the interior, with 
much that is gued, there is innch that 1s indifferent: the details are 
often excellent in desigu, bul poor in execution, not having snflicient 
boldness or projection. The cornice from which the roof springs, 
expecially, is much too small, the bases of the piers are miserable, the 
sialts against the outer wall, supporting the aisle roof, are poor and 
thin: but yet, with «wil these defects, in consequence of the excellence 
uf other parts, the absence of that great defect in Gothic architecture, 
side galleries, and the expeuse lavished upon the whole, there is an 
effect produced that is highly pleasing, aud renders the fou ensemble 
of this edifice one of the test of its kind io this county, if nut in the 
eountry. ‘Che entrance gates are much tov small and unimportant, 
and resemble the upper portions of pigmacles cut uff and placed there, 
and are, besides, much tog nero much better would have 
been large, bold, and handsome piers, or arched gateways, than these 
expensive frittered pieces of gingerbread, which must, altogether, 
have cost many, many hundred pounds, ; 
Few things more strike a stranger's notice, or give him a better idea 
of the wealth of this most wealthy town, than the number and excel- 
lence of the banhing-houses. Tu offer remarks upon u very small 
number would estou these papers too fur, but there are two just com- 
pleted that may be worthy of notice, viz. the North and South Wales 
Bank and the Union Bank. The former is ore of the handsomest m 
the town; but, in criticizing any architectural work, the critic should 
make himself acquainted with the peculiar circumstanves under which 
the architect was placed, and endeavour to discover what control they 
exercised over his design. Upon a cursory examination of this bank, 
it is evident the architect had to contend with difficulties of ao mean 
order, such as bis ground being irregular in shupe, and, also, the ne- 
cessity of getting sufficient accommodation within a very confined 
space, thus compelling him to obtain in height what he wanted in 
superticies; and, yet, here are enormous difliculties overcome, and a 
handsome edifice, iu conclusion, remains. The entrance front consists 
of a Corinthian portico, in axis; the columns, which are very rich and. 
handsome, being just disengaged from the wall and set upon pedestals, 
the whole being surmounted by 2 pediment, with rich cornice, &c. 
There are, in the centre, a doorway and two windows, one above the 
other, but the ornaments of ull these are inferior to the rest of the 
work, The side consists of a row of six pilasters and three tiers of 
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windowa, the lowest range having three, circular-headed, with key- 
stones, the place of the other two being oocupied by narrow doorways, 
This building is too high, the entrance too narrow, the doorways, 
columns, and pediment cramped; but, it is also evident, the architect 
bad no control over these: it was the stern necessity, arising from 
waut of space. This must also excuse the narrow dourwa 
side, although it will not de so the swelled frieze over it, a licentious 
practice, made use of in few buildings of importance, exceyt the Teme 

le of Bacchus, near Rome, tbe Basilica of Antoninus, and afterwards 

Palladio, in the Rotunda of Capra, and a very few others. The 
cornice of this building is remarkably fme, and, in the order of its 
mouldings, resembles those of the Temple of Jupiter Stator, iv the 

mpo Vaccino, the whole of which is considered to be the finest spc- 
cimen ef the Corinthian order in the world. One regrets, that want of 
means, or some other cause, prevents the least exposed sides of this 
edifice being finished in the same style as the two principal fronts, 
thus preventing that unity so essential to classic beauty. 

The Union Bank, corner of Fenwick-street and Brunswick-street, 
haa just been completed, and, although it is but a small edifice, I re- 

d it as uue of the completest, of its size, inthe town. The front 
Es two chaste lonic colunins, x aadis, upon a high plinth, surmounted 
by a pediment, in which are some very bold and admirable carvings, 
whilst the frieze that surrounds the edifice is ornamented by handsome 
carvings of flowers, honeysuchles, Kc. The cornice is pluin and good, 
and is surmounted by carved pedestals and handsome parapets. Under 
the portice, also, are some very handsome illustrative carvings in high 
relief. The side is plain, but chaste, the windows simp'e aud original, 
and all the details excellent. 

After viewing these and many other buildings of the same hind, I 
inquired for the edifice in which the branch portion of the business of 
the Bank of England is transacted in this tewn, naturally expecting an 
edifice worthy of this great establishment, the profits it is reaping in 
the town, and the spirit shown in the erection of su expensive a one in 
London. But what was my astonishment and disappoiutment on being 
showa a poor, little, paltry, pitiable pluce, in Hanover-street, where 
there is neither beauty outside vor suiticient space in; some places 
dark, and all botched, inconvenient, and defective! Surely, the levia- 
than of Threadneedie-street will not be outdone by the pettiest bank- 
ing-house in Liverpoo!. 

A stranger is alse justly struck by the aumber, size, and excellence 
of the Market-places here. The Fish Market is admirably suited to 
its purposes, and the entrance to the Fish Hall presents a very quiet, 

lain portico, expressive of its object. The St. John’s Market, which 
18, Ibelieve, the largest in this county, has nu external heauty, as it 
consists, in front, of a mere brick wall, with stone entrance archway, 
with «a culamn on each side and entablature over them. Lut, upon 
entering, one who has never been there before is much struck with the 
width, Height and length, the span and construction of the open roof, 
which, by constant repetition, as the eye louks down the long perspec- 
tive of dilstance, las a curious effect. There are fine, bread avenues, 
supported und divided by numerous tall, slender pillars, to the e¥e all 
trending to the same pvint in the extreme distance, affurding a beauti- 
ful practical illusion of pe ‘ive, Whilst the admirable mode of 
lighting it gives, at cert i duriug the day, when the sun is 
brightly shining through the ‘Windows, an aérial effect of light and 
shade, and, in the distance, a dim atmospheric effect, that have been 
often admired by urtists. All this, with the fair faces aud rich dresses 
that are to be seen there, on market mornings; the Juscious display of 
apricots, peaches, and other fruits; the beuutiful bunches of flowers, 

every kind, opening their petals tu the day, and spreading around a 
delightful perfume; with the cuolness and shudyness of the pluce, and 
the clean appevrance of the market women, so different from those of 
Birmingham, London, or elsewhere, renders it, though but a market, a 
place where the stranger may well spend an hour's stroll. 

EpEr. 


(Zo be continued. ) 





ON THE STYLE OF IN1GO JONES. 


We feel delight in reviewing the merits of a master, for as pupits 
of design we are interested in whatever conrerns the history of our 
art: but we are more concerned in the criticism, when thut waster is 
un Englishman, and that att our countrys, There is another interest 
myolved in the investigation; because in descunting on style, we too 
often puss over beauties aod ue where the prevuiling senti- 
ment is evidently borrowed, There is 1 disposition about us, te wave 
that patient investigation of the detail, under which the independance 
even of the borrower appears. Thus we say, in allusion to Ini 
Jones, that his style is Pulladio’s. Certainly, iSeee is the same i. 
fication of the orders, and the same appropriation of effect, perhaps 
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the same selaction of the parts. Certainly his style is Palladio’s, if 
we except that, upen which the very groundwork of the Italian re- 
poses; viz. the skill of ussortiug and applying, materials already fur- 
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nished. But then, he extracts no mote from Palladio, than the poet 


does from nature, namely the elements and the matter. Indebted to 
Palladio he is, as the poet is to nature, for the picture displayed, but 
indebted he is also, to his own exquisite perception, for the soul which 
cay encompass, and the hand which can pencil anew, its beauties in 
fresh combinitions. He does not merely either leave Palludio full of 
the impressions of that master, but betrays the critic too: arrested by 
the elements, as muel as by the effect by the parts, as much as by the 
whole. Such and such only, is the connection of the English master 
with the Italian; and if the latter deserve the homage of the southern 
school, so also does the former merit the praises of the northern. And 
if Palladio be recognized ns the fathar of combinations, so should 
Jones be seen original in his conceits; whilst both appear like distinct 
genuises of inusic; making the instrument of design to arrest te 
mind, solely bv the exquisite heauty of their creations. 

To follow Inigo Jones however tv his arrangement, let us take him 
in one of his grandest flights, where the combinations are most ex- 
tended, and the distribution most difficult. Suppose the front of 720 
feet in the design for the Whitehall Palace. To distribute so long a 
front, aud to bestow upon it the necessary gradations in effect, required 
several vast features in the first place: su the wings and the centre 
are made distinct, in pli, profile and elevation. ‘The centre being 
the abode of dignity, und u focus for the eye, this is elevated above 
that contiguous to it: the wings too are elevated, and here the variety 
is first iu the proportion, with the regniating principle un increase of 
the parts as they distance from the eye. For had uot a tower termi- 
nated the facade, the eve would have fallen, aud had net shadows 
been cast from the wings, tameness and indistinct blending might have 
resuited. Having resolved on general distinctions, Inigo Jones ap- 
pears on a more intricate field, and here it is more important to follow 
him, since here it is he rises above, and surpasses his Imitators. 

First let us approach the centie, which though varying from others 
of his design, illustrates, the peculiar artifices of his style. It ls not 
enough, be it observed, that the rusticated base which extends through- 
ont, should here be stopped; and that pedestals and their hoger 
columns shuuld rise, unbroken by an inferior part to the first cornice. 
There isa fresh arrangement of variety yet to be considered. The 
centre betrays infinite attention and careful study. He seems here to 
have sv diffused his features, that considered in itself and isolated 
from the main building, it would yet betray an unity in its design: 
unlike many of jis fullowers who scatter their unity throughout the 
whole. Although the heighth of the centre is very little more than 
its width, the eve is yet insensibly led upwards to the tympanum 
Which crowns it: end this not so much from the existence of that 
tympanum, us from the minutiz. Nothing flat or depressed intrudes, 
the eye sweeps upov the arched entrance tu the arched window above ; 
and from the arched windew to the figures which recline thercon. 
The argle made by those figures would meet. in the base of the shield; 
whilst from the shield you at once fursuke fur the statne. Another 
giance however and fresh contrivances appear. The side compart- 
ments of the centre, in obedience tu the idea of a pyramid which 
secuis to fluat in Jones’s mind, must not conduct you tuo hastily to the 
apex; because if so the principle of pyramidal truth would vanish. 
Tv avoid this errur then, and yet still to admit of that gradual taper- 
ing, which in a pyramid is regular and unbroken, from the buse to the 
summit; he has cuntrived in the side entrances, that their arches 
should conduct the eye, not ty the tympannin, that would be sudden; 
but to the crown of the grand central arch: for if a line be drawn from 


the springing of the lesser arches to their crown; they would intersect - 


inthe crown of the greater arch. Then again, as if afraid that this 
were too sudden an ascent of line so near the base, he introduces two 
square puvels over the lesser urcbes, as a relief to restore the balance, 
as it were of form. On the upper story the same idea exists, and the 
intersecting line of the lesser tympanums is in the centre of the head 
from which u festoon of flowers droop. A further scrutiny might stil 
reveal increasing artifice in composition, but enough has been said for 
the merits of the centre. It will appear evident, d humbly believe as 
the criticism proceeds, that Jones surpasses all bis imitators in that 
attention to the subordinate parts of his edifice. And this, be it re- 
marked, is no trivial alowance to make, when the very elements and 
basis of Polladian doctrine, is combination; and that not in meye 
encralaties, but in every purt where consistency will admit « feature. 
aving the centre fur the void, contiguous to it, there appears nothing 
peculiar to him from the rest of his achool. The piers between the 
windows wre twice the windows’ width, whilst the windows are twice 
their height. The effect of this pnrt, and ity sober appearance is wore 
to be considered iu connection with the edifice as a whole, than as in- 
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dividually- remarkable: excapt we notice the ornaments over each pier 
on the: crownleg blocking course; and which directing the eye up- 
wards forms for tt a kind of imaginary pyramid with each pier, whose 
ideal base is level with the top of the upper window. Advancing to- 
wards, the wing, a part appears, contrasted with the void, from its 
heavy masonry, and then again relieved bv its columns and statues. 
Here apain the eya is co centrally—(as if afraid that it might 
grow weury and fall) by its travel along the front. Four columns only 
are crowned with statues; the central window only have buliusters, 
whilst the roof slightly rises, to assist. Whilst here too the ornament, 
appears more abundant, and the superficies more enriched. ‘The win- 
dows are richer, their dressings less plain. Trusses occur, breaks ob- 
trade, and a bullustrade surmounts. Once more hasten on, and the 
wing salutes yaa, in its similarity to the centre, vou admire the contri- 
vance of Inigo Jona to protect the unity of this vast front. There 

ou encoun‘er a principle of opties though differently applied. The 
increased distance of the wing from the centre, exacts and increased 
importasce in its composition, and proportionate to that distance, to 
recover the unity. It is made somewhat to resemble the centre, in its 
minutie, and thas the link of harmony is connected. 

Looking back once more at the facade as a whole, we recognise a 
hand overcoming, rather than overcome by, the materials of his art. 
The perspective is also worthy of his notice, so that in whatever way 
you regard the edifice, its vast proportions an: its more elegaut reliefs 
are exposed to view. In the long anid difficult front it is, that Inigo 
Jones is more marked and peculiar. That complication of parts, that 
ever varying distribution of the features, are peculiarly his. Others 
may appear ona smaller field equally hippy, and yet cannot approach 
him iu the grand and more extended seale. Like true gentus he 
seems increasing in beauty and effect, with the increasing necessities ; 
and extended nature of the design. As spectator of the structure, you 
are pleased as much: by the intricucy unravelied us by the variety sub- 
dued. Nature with him is ever fonad under veil of art. But he is 
the painter of its guyer effects, whilst others on the contrary, represent 
its more sober appearances. If vou take a critical survey of bis de- 
signs vou discover first the sketch, the outline and the shadows; and 
in this only egvad to his school. But as » Wattean and Ostade gather 
aname from grouping the same figures, which otherwise exhibited 
were poor and tame, so Inigo Jones, by a consummate skill in assorting 
his, stamps his name upon the edifice. With the same cornice, archi- 
trave, ballustrade, figures and pediment, as others employ, a very dif- 
ferent arrangement appears. If hie front be shurt, you sec this more 
particularly. He destroys the stitfness of outline by the detail, His 
decorations are sometimes sweeping and reclining in their furm ; and 
it was a desire to avoid the rigid line in ornament, that taught bim to 
break the tympanum for the intruduction of a wreath ora shield. If 
the wings are raised (which with him is usual when the centre is much 
depressed and the main body of the building long), he seeks to re- 
lieve, by a depression of form (very frequently) im the decorauon, 
The architrave sumetimes sweeps into width towards the buse, as in 
the wing of Wilton House. He seldom employs one wniforin unbroken 
balustrade in the middle part, along the whole length, unless there 
has been a paucity of reliefs below. In Wilton House tuo we see this, 
If however the front be long, and the design a mansion, the various 

assume the varied forms, and together with the detail unite their 
; the various points of the building in this case assnme an ins 
on in form as they sour up and encounter the sky. That is, 
they exhibit no harshness in their outline, or very little. He seems to 
unite with Wren in opinion and taste, and to mould the figures into 
spheres and sweeps as they stand against the sky. It is this which 
regulates him even in the ballustrade vase8 and globes that crown the 
cornice. It is something of this which directed a pediment on the 
wings of Wilton House, for it feads the eye in breadth, us a balance to 
the loftiness of the wing, und avoids the harshness of the horizontal. 
it may be admitted that this disrelish for harshness often led bim into 
extravagance in composition, aud caused him tu exhibit in his smaller 
studies, a ricliness aud exuberance more. fitted for an interior. It may 
be admitted too that a certain want of severity in taste and coolness 
in adjustment, led him to trespass beyound what his more careful rival 
Burlington dared to allow. Often he may appear omitting the neces- 
sary members from a cornice, omitting the frieze, and sjutroducing 
double plinths ; still that richness of the artist, snatched from Italy is 
a char entirely his own. Ip conclusion, it must be allowed, that 
_' Jones, gives a finish both picturesque and lively to the building, 
and brings into his design nut only the orders and sentiment of Palla- 
Gio, but the creations of an active fancy and the richest pictures of 
ideal taste. 
' FREDERICK East. 
1840; 
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ON THE RELATION OF HORSE POWER TO TONNAGE 
IN STEAM VESSELS. 
Sun—It is a disputed question whether a large or small horse power 
of engines, is best adapted for sea-going steam vessels. 
Without entering into the ciscussion, I will lay before your readers 
the tonnage and power of some of the finest ocean steam ships yet built 
which table shows some curious contraricties. = 


; ~~ 1 Horse : Proportion | 
Vessels name, Tonnage. Power.-of tonnage , 
' to power, | 


Kemarks. 





Tou 
*Acadiat { 1200 . 440 jLl.p.+ 23 Excecdingly tast. 
*Oriental | 1G70)} 440 41 4 104 knots when deep. 
eave, | Bel tg 
reat Liverpau M43 . 464 | ; 
{British (een 2016 ; 300° 2 Fast when light, and hght 
\ stern breeze, 
peed ast 2366 ; 540 | l 4} Slow underany circumstances 
verpoo! (ucfore! | 
alterations.) = § 1950 404 1 24:Slow and erauh, 


In the above table Ihave endeavoured to place the vessels in the 
order of speed—an average westerly passage across the Atlantic being 
supposed to be the work performed. The “Oriental” and “Great 
Western” are, [ think, about equal—as also the “President” and 
“ Liverpool” (before alterations). 

it will be observed that though the proportion is the same both in 
the “Oriental” and “ British Queen,” yet it canmot be questioned that 
on every point, and most especially when the vessels ure deep, the 
“Oriental” has the advantape. 

It may also be mentioned that the “Liverpool” has had seven feet 
more beain given her, and is now 393 tons larger than formerly; the 
proportion of power has, therefore, been decreased, whilst her speed 
and weatherly qualities have been materially inereased. 

Also, the four first and best vessels, and which vary least in their 
speed, in bud weather, have more beam (in proggrtion to their length) 
than the other three. 

It appears to me that more depends on the fourm and construction of 
the vessel, than on having u large engine power. 

I aM, i 


E. 
1840, 


TABLE OF PORTICOES. 


Sin--Mr. Dyer has pointed out whut certainly looks like a very 
stupid blunder in the Table of Porticoes frum the Penny Cyclopedia, 
and [ was at first rather alarmed by his note, for he says that the por- 
tico of the Victoria Rooms is therein stated to have five intercolun- 
niations (intercolumns), although placed in the octastyle class. But, 
on turning to the table itself, I find he has misconceived what is said 
in regard to that portico in the colunm of remarks, where it is further 
described as being “ unequal diprostyle, recessed, tive intercolumns,’* 
that is, recessed within for the space of five intercolunins, or corres- 

wniing with five out of the seven intercolumms of the octastyle in 
sont. Perhaps the sense would have been clearer had the comma 
after “reeessed," been omitted, or had “for”? been substituted instead 
of jt, But brevity was indispensable; and, in fact, that portion of 
the table was cousiderably abridged after being set up, in order to get 
rid of muny turn-overa, and reduce it almost entirely to single lines. 
And thus it happened that the words “sculptured pediment,” which 
were in the first prouf, were struck out in order to suve a second line. 
Other remarks underwent similar curtailment in several instances, for 
else the table would have occupied an entire pas of the Cyclopedia. 
So far, however, from complaining of this, | rather fecl grateful fer 
so much space, and so many illustrative wood-cuts, being afforded me 
in that publication for such an article: becnuse, although both fell far 
short oft what I should have taken, bad ! been left entirely to myself, 
they exceeded what I could reasonably expect. 


” Jn thea five vessels the variation of horses’ power is only 24: the 
ference of tonnage 520! 

1 The remarks on the !* Acadia’ equally apply ty her sister vessels, the 
« Britannia,” * Caledonia,” * Columbia"; und constitute a guud ex- 
ample, as litle difference is found in their performances, all the fow being 
remarkatly speedy vessels. 


dif- 
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Mr. Dyer’s uote bas afforded me an opportunity of explaining thesc 
circumstances, and accounting for, what ] admit ta be, undue brevity 
and obscurity in the column of remarks in the table. Whether he has 
seen only that portion of the article Portico in the Cyclopedia, I 
know not: neither do I know how he relishes the terms | have ven- 
tured to coin. Perhaps not at all: at least he has employed one term 
in a sense which I hold to be grossly solecistical and contrary to 
aualogy, namely “ tntercelumniaitons,” instexd of “ intercolumus ” 
since the former term does not admit of a plural meaning, because it 
does not refer to the separate spuces or intervals between the columns, 
but merely the general arrangement, accordingly ay the columns are 
put closer to, or further apart from each other. We therefore employ 
the first word very properly, when, with reference to that circumn- 
stance, we speak of the intercolumniation in a portico, &e., as being 
compact (pycuostyl ), or straggling (ar@ostyé ); but we should say 
“the centre fufercolumn is wider than the rest;” or “there are seven 
intercolumes,” and so on: for in such cases the other term is nonsense, 
and we might as well talk of a portico having eight or any other 
number of colanniations instead of so many colwmna. Surely architects 
ought fo know English well enough to feel the distinction at once: vet 
‘asa great mny of them, it seems, do not, that must be my excus 
for dwelling so long upon that little ° ne 

I remain, &c., 
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J. CROKER’S HINT TO THE SOCIETY OF BRITISH 
ARTISTS. 


(In a Lerter to Tar Eorrox.) 
Sin—In noticing the Exhibitions at the Royal Avademy, other pute 
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livations besides yoar owu have animadyerted upon the very inade- | 


quate space there afforded to architectural drawings, in consequence 
of which, not only a preat muny are rejected every season, but of those 
admitted the majority are so hung up that they cannot possibly be 
examined, or even looked ut all with any degree of comfort ; accurd- 
ingly those so placed gge in danger of being altugether overlooked, let 
their merit be what i?fay. If the evil admits of no remedy nor miti- 
gation—which, J for one, do not believe—complaint and remonstrance 
are of course useless. What surprises me, however, is to find thut 
the Society of British Artists should not have bad nous enough to take 
advantage of this circumstance, which they might easily enough con- 
vert to uw trump card of theirown. Surely it would be far better policy 
on their purt, instend of entirely shutting up one of their rooms, as 
they have done for the two last scasons, tu devote that room—which 
1 should take to be quite as large asthe one at the Academy—centirely 
to Architectural Drawings, and invite the profession (by public adver- 
tisement) to contribute designs. They might not perhaps he able to 
fll it—tu get together such a squeeze of frames, as we invariably tind in 
in the Architectural Room of the Royalists ; yet that I conceive wouhi 
be a very great recommendation rather than the contrary ; and many— 
not the lowest of all in talent—would, it may be presumed, preter the 
chance of a favourable situation in Suffolk-street, to the risk of being 
either turned out altogether from the building in T'rafalgar-square, or 
else seeing their drawings bung up, where very few would be at the 
trouble of looking at them at all. 

Nevertheless, { have been informed, upon most unquestionable autho- 
rity, that the plan here suggested has been actually submitted to the 
council, by one of the members, and was thrown out almost nem. con. 
and without any con-sideration' Upon what grounds it is difficnit tu 

uess, for I believe no argument was attempted to be brought against 
it, except the most perverse and negative one, that it would do them— 
s.e. the painters—and their exhibition, no guod whatever. Was there 
ever such grovelling, nurrow-minded stupidity: Even granting that 
it would not reuder their exhibition more attractive, it cuuld not possi- 
bly tend to make it less so. Those who did not care to look at such 
drawings would not be compelled to enter that particular room against 
their inclination. Neither would the additiou of architectural draw- 
ings detract from their treasury: on the contrary, it might perhaps 
serve to draw a few more shillings into it. At all events the experi- 
ment would cost nothin cept, perhaps the printing one or two 
mure pages in their catalogue,—~and should it turn out quite a failure, 
they might then abandon the plan for the future. But until such 

roof he afforded, I will not believe that it would prove one: so fur 
from it that am of opinion the public generally would learn by de- 
grees to tuke an interest in architectural designs and drawings by fre- 
quently secing them: an opinion in which I am confirmed by a remark 
which Heinz makes in his notice of the architectural subjects at the 
Paris exhibition this year. After observing how desirable it is that 
the designs for all buildings;of importance should be publicly exh 
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bited beforehand ;—-that considerable interest is thereby excited, and 
that critical remark and discussion are elicited, he éOhtinues thus: 
“It is idle to assert, by way of objection, that the public generally do 
not understand or relish architectural drawings: such argument will 
not hold water, when drawings of that kind ure as beautifully exeonted 
as most of those in this exhibition. We had positive proof tu the 
contrary, for we observed many even of the lower orders examining 
and apparently beth understanding and gratitied by them—even those 
which were sections. Only afford the public the opportunity of seeing 
and becoming acquainted with architectural dramings, and they will very 
soon learn lo understand them.” 

Fmake no further comment on this than to remark, that it is to be 
presumed the same might be the case here, unless, indeed it should be 
urged that English people are so very much more stapid than French 
people, that the latter country is no rule whatever for our own.—With 
respect to the British Artists and their enlightened Council, I leave 
them to chew the cud on what Ihave said. Neither I nor any one 
else can compel them to have common sense, if they are determined 
to have nofhing to do with it. There isa saying which forms us 
that ‘thongh one inan can lead a horse to water, not ten men can make 
him drink ?’—and so, | suppose, it must be with them; they will not 
swallow my prescription. Therefore, having sent you this epistle as 
a New Year's gift, I now take my leave, remaining, 

Your's, with a Thousand Et-cetera: 
JouN 


TABLES FOR RAILWAY CURVES. 


Sin—Having heard much controversy between writers of screntific 
works, relative to the best mode of Har out segments of circles, 
whereby the prescribed limits of almost all lines of railway, reader it, 


f inthe majority of cxses, necessary to substitute curves of various radii; 


eee 


wad IF think several of your correspondents have not given the formula 
ina manner sufficicntly comprehensive for general purposes. Having 
had frequent opportunities of determining curves upon several public 
works for some years, nove yet appearstume so ably adapted, to all ca- 
pacities, as the method you have set forth in the first number of your 
Journal for 1240, as to the accuracy uf which | can testify, from biving 
repeatedly put it into practice upon ground of no ordinary character. 
Tum, Sir, 
Your obedient servant, 
Wintaam Dopp, 


Folkestone, 
164k Dec, 1840. 


Tronins —-We Love saiinessed sever mftcrest ug esperioents 
st the success of an important distovery inthe art of manu- 
iran cooking vessels, by Messrs. T, and ©. Clarke, the extensive 

meee Of Wolverhampton, Koglish manufacturers of articles tech- 
mieally denominated “ hujliow ware.” bave Jorimany years been sorely * * 
concerning an ingedigus and Leautiful method, practised in Germany, of 
lining iron culinary utensils with a smooth white enamel, resembling purce- 
lin, whieh far surpasses, in pojiat of cleanliness and eth the Kngligh: 
ssstem of “ finning” the interior surface. lndeed, so desirable has this art 
been considered by uur countrymen that, with their usual enterprise, con- 
siderable sums of mones, and a most liberal expendituce uf time and talent, 
have been for many years employed in seeking to discover the process. Until 
the present instance, however, every effort proved fruitless. Several of our 
manufacturers, it ts true. have contrived to fine the vessels with an enamel 
equal or superior in appearance to that of the foreignarticle: but this enamel 
wesc tec, Chipped, and would not stand the fire; and the grand secret. which, 
of course. is the praduction of an enamel which sliall 50 expand and contract 
with the metal as not to chip or crack. remaiued as much unkuown as ever. 
Messrs, T. and C. Clarke, however, have at lengil most perfectly succeeded, 
and having, of course, secure! a patent, are now manufacturing im article in 
every way superior to that of ther Continental rivals. The manufacturers of 
British hollow ware have always surpassed those of Germany in the fightnens 
and elegance of their castings, so that Messrs. Clarke are enabled to add this 
advantage to that of at least equal excellence of enamel. The German. 
cnamel is found to wear as long as the iron vessel iteelf. but we belleve it will 
searcely stand the severe test to which we have seen Mesars. Clarke's article 
subjected—viz., that of heating an enamelled saucepan to a white heat, and 
ther, phinging it suddenly into colt water, until couled, without either the 
vessel eracking or the ename! being damaged or discoloured. Another ex- 
riment consisted in placing ove of the vessels filled with water upon a large: 
re, and allowing it to remain until the water had completely boiled away, 
and for some minutes afterwards, without in the stightest degree injuring 40 
vessel or its enamel, The great importance of the application of this dis- 
covery to our own manufactures is, that the hollow-ware manufactured in 
this country may be purchased at jess than half the price of thet imported 
fiom the Continent.--Staffordshire Examiner. ' a ae 
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“INSTITUTION OF CIVIL ENGINEERS. 


* On the Action of Steam as a Moving Power in the Coraish Single Pwnep- 
ing Engine.” By Josiah Parkes, M. Inst. C. 1. 


(Coutinued from page 426, Vol. HL; 


Mr. Wicksteep being called upon by the President, declined at present 
giving an opinion upon the theory before the weeting. fle stated, that he 
was still trying experiments npon the engine at Old Ford—that the results 
wp to the present time were in accordance with his anticipations.--that, with 
small screenings of Newcastle coals, the duty of the cngine amonnted gene- 
rally to 75 millions, and sometimes to as much as 81 or 82 millious, Ile 
thought that 7 th. per sqnare inch for friction and imperfect vacuum was too 
large an allowance for an engine of the size of that at Old Ford, as, when the 
speed was 10 or 11 strokes per minute, the power was equal fv 200 horses, 
and, if au allowance of 6 or 7 th. was made, it would be equal to 100 horses’ 
extra power, which he felt certain could uot be correct. At the same time. 
he believed that in very small engines the amount of friction, &c.. utight be 
correctly estimated at 6 or 7 fh. per square inch, Ne had also tried sone 
experiments upon a Boulton and Watt low-pressure engine: by the intro- 
duction of Tlarvey and West's patent pump valves, the duty of the engine 
had been increased from about 284 to 32) millions. He wa» now trying ex- 
periments on clothing the cvlinder, &c., and with steam iu and out of the 
jacket: the result of all these experiments shoul he laid hefore the Iostitu. 
tion as soon as they were completed. 

My. Seaward cousidered the paper to be very valuabic, as opeaing a nes 
View of the action of steam, and indueing discussion and experiment. but he 
was not prepared to allow at once the percussive action, nur could he admit 
it to be the cause of the increased duty, as, if so, an augmentation of ps 
in the boiler would give a corresponding increase of duty. Engines were 
worked at ali pressures up to 60 th.. and even higher: but it was not per- 
ceived that the highest pressure gave the best results, Me attributed the 
increase of duty to an tinprevemeat iu the mamer of using coal ander the 
boilers; to the use of good non-conducting substiauces for clothing the eylin- 
ders, stcam-pipes, dc., to prevent the radiation of heat; and to the general 
improvement in the coustruction of the valves and other parts of the engines, 
the proper dimensions for Which were at present betier defined. The expan- 
sive principle did not seem tu lave operated so well in the retary as in the 
pumping engines. He had not hitherto eredited the statements of engines 
working with a consumption of coal of 5 tbh. per horse power per hour, rior of 
the great advantage of the use of steam at high pressnres. Severa! Scotch 
boats had been worked with steam, at a pressure of 33 th, on the inch, with- 
out any corresponding advaniage. The increase of duty, then, he attributed 
to other reasons than the eifects of percussion, as. independent of other con- 
siderations, the stean: niust always have possessed the same percussive force, 
which it must have exercised without jnoducing the effects now attributert 
to it. 

Mr. Wicksteed observed, that there were inany reasous why the duts of 
the double expansive engines in Cornwall was not in proportion to that of the 
single pumping cugines. The introduction of the former only dated from 
ahout the year 1834; but few had been made. there hat not been the same 
aniount of experience to guide the engineer in their construction. they were 
of sniall size, and consequeutly the amount of the friction was greater in pro- 
portion than in the large siugle pumping engines. Notwithstanding all these 
disadvantages, the duty hail increased from: {4 or 20 millions to 57 millions. 
it had been stated that the double expansive cugines constructed by Hall 
and by Penn did not consume sore than 5 th. of coal per horse power per 
hour ; while the ordinary low-pressure double engines required from 8 th. to 
10 t. of coals. He would suggest to such members as possessed the power 
of verifying this fact to corumunicate their observations to the Institution. 

Mr. Rendel would direct the attention of members to the iain feature of 
Mr. Parkes’s paper, which was the discovery of the actiou of a percussive 
force by the steam. The full investigation of this subject deeply interested 
the scientific world: and if was important that its ment should be clearly 
displayed. [f any power could be gained from the percussive action, the 
more suddenly the steam could be admitted upon the piston, the more ad- 
vantageous would he the result. It would be interesting to learn whether, 
in the changes in Cornivh ongines, from which such improved duty had re- 
sulted, any increased arca had been given to the steam pipes and valves, and 
to what extent ay compured with the old practice. If any change of this 
Aind should be found to have taken place, it would be an argument in favour 
of the percussive principle. 

Mr. Field expressed his sense of the obligations which the Institution owed 
to Mr. Parkes for having taken up this subject. It had been supposed by 
many persons that, independeutly of the economy arising from clothing the 
cylinder, jacket, and boilers, and the expansive action of the steam, some 
other cause might have assisted in producing the increase of effect in the 
Cornish engine. Doubtless, much had been done to economise heat and 
ateata by the slow combustion of the fuel under.the boilers, by diminishing 
radiation, and by expansive action. Nevertheless, the question to be solved 
was, Can these improvements account for the whole easive advance in 
the duty from 40 or 50 to 90 millions? He trusted that Mr. Wioksteed 
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would apply the indicator to his engine, and ascertaly the pressure on ie 
piston at every portion of the stroke. 

Mr. Parkes remarked, that many observing men had conceived doults of 
the sufficiency of the commonly-received theory of expansion to explain the 
excessive economy of the Cornish above the uexpausive engine. Some had 
recorded this opinion, Mr. Wenwood found the steam’s force in the Invel 
Towan engine unable to sustain the water-lovd alone. Messrs. Lean showed 
8 similar deficiency of steant power in an engine at the United Mines ; aad 
Mr. G. Hf. Palmer was perfectly correct in’ his statement, that the absolute 
force of steam as commonly appreciated was inadequate to the performances 
assigned to it: but he was wrong in asserting that these ctYects had not been 
obtained, for they were indubitahte. 

As doubts bad been expressed with regard to the accuracy und sufficient 
duration of the experiments selected as the basis of his analysis, he would 
state, that Mr. Henwood obtained the quantity of water consuiued as steam, 
during a continuous observation of twenty-four hours, haying previously mea- 
sured the water discharged bby a given number of strokes of the feed 
and then counting the entire number of strokes made to supply the boilers 
during the experiment. The pump was used periodically, and its whole con- 
teuts injected into the boilers at each stroke, so that no material error could 
arise as ty the quantity of water consumed as steam. With respect to tin: 
resistance overcome, Mr. HWemwood several times measured the whole leigts: 
of the lifts in the most careful manner, not comprehending the fact of the 
steam’s force being unequal to sustain the load of water alone. ~ ; 
with this, he measured the water discharged by the pum ps, and found a near 
correspondence with the caleulated quantity. 

Mr. Parkes would prefer a short experiment on the consumption of wate: 
as steam to a long one, as nore likely to be accurate. He had rejected the 
eight months’ experiment on the United Mines engine, as being unsuitable 
for the purpose of his investigation ; fer, during so long a period, the boilers 
must have been several times emptied and elcaned, stoppages must have oc- 
curred, condensation, leakage, and other circumstances must also have takex 
place, which anfitted that experiment for analysis. Long experiments were 
the hest for the practical detcrmination of the duty dane by coal; hut the 
action of steam in perfurming that duly was altogether a separate cansidera- 
tion. The consumption of water as steain for a single stroke of the engine, 
fit could be obtained, would be all-suflicieut fur investigating its actioa in 
the eylinder. as the weight raised is a Cornish engine must be the same at 
every stroke. If any error cxisted in the statement of the wated evaporated, 
it was more fikely to be in excess than in deficiency : forit would be adinitted 
that the conversion of 10} tb, of water into steam, by 1 1. of coal was uot a 
comion ocenrrence. Yet, granting this result: to have been obtained, it ap- 
peared that there was vol steam cuongh to overcome the resistance. Such 
way the result of the analysis of the Huel Towan and Fowey Cousols engines, 
for which the evaporation was ascertained ; and if less water had been con- 
verted into steans the deficiency of power, compared with the effeet, would 
necessarily have becu still greater. Mr. Llenwood’s statement of the per- 
formance of the Hel Towan engine was contirmed by a previous trial of the 
same engine in IS28, conducted by a committee of twenty-one competent 
persons, When it appcared. after twenty-six hours’ experiments, that 
87,209,662 th. had been raised one foot by a bushel of coals. Mr. Menwood’s 
experiment gave 81,398,900 tb, so that in the analysis the lowest result was 
used, 

It hat been urged, that if any such furce as pereussion belonged to steam 
now, it always formed one of its properties. This was true; but it either 
muy not have been well applied, or its effect not detected. The expenditure 
of power as derived frou the quantity of water consumed as steam could not 
be determined so Joug as any condensation of steam took place in the cylin- 
der ; for whatever steam was there condensed had lost its power. The per- 
fect clothing of the Cornish cylinders rendered the analysis of the action de-. 
rived from a given quantity Of water ay steam nearly free from error. 

Mr. Wichsteed had stated, that when he kept the steam out of the jacket 
of one of Boulton and Watt's engines, it required full steam throughout the 
stroke to overcome the load ; whereas, with steam in the jacket, some expan- 
sion could be uscd. This would show a greater expenditure of power in ove 
case tu produce an equal effect. Such, however, conld not be: an equal 
power operated in both cases; hut in the one, a portion of it was annihilated, 
or had produced no useful effect. 

Mr. Parkes considered it as demonstrated, that a force, independent of the 
sicain’s vimple elastic force within the cylinder, did operate in the Cornish 
engines. ‘The term percussion might be objected to when applied to an elas. 
tic fluid. Neyertheless, he conceived that the instantaneous action trats- 
witted to the piston, on the sudden and free communication eficctcd between 
the cylinder and boiler, must produce an effect analogous to the percussion 
of solids. He considered the proofs of such action adduced in his paper as 
irresistible. 

He would ask how it could be accounted for that the steam was in a state 
of expansion during 19 out of 20 parts of the stroke in the Llnel Towan en. 
gine, as shown by the indicator diagram, though it was freely admitted during 
one-fifth of the stroke, unless a velocity had been given to the piston by at 
initial force exceeding that of the steam’s simple elastic force? How was it 
that, at the end of the stroke, the steam’s elasticity was able to sustain so 
small a portion of the load in equilibrio, unless a momentum had been trans- 
ferred to the mass by the impact on the piston, and aided the expanding 
steam to complete the stroke, which alone it was incompetent to perform ? 
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WP eenter degree of attenuation in which the steam was funud on the cam. 
pletion of the stroke in one engine than in another, compared with the pres. 
sure of the resistance, and with the amount of expansion determined hy the 
period of closing the valve, alone proved that the ordinary theory was inarde- 
quate to explain the action of steam in these engines. 
He had for some time conjectured that a hidden and unsuspected cause tu- 
finenced the performance of the Cornish engine; and if he had not been suc- 
cessful in discovering its nature, he considered the aualysis as placing the 
fact beyond question, that the quantity of action resulting from the steam 
admitted into the cylinder was much below the force of the resistance op- 
posed to it, and overcome. 


June 23.—The Presipent in the Chair. 
John Frederick Bateman was balloted for aud elected a member. 


** On the Stamping Engines in Cornwall,” By John Samuel Enys, A. Inst. 


The process of stamping or reducing the ores of tin in Cornwall, by means 
of iron atamp-heads, which crosh the ore in falling upon it. was formerly 
effected in mills worked hy water power. These have been, from economical 
and other reasons, for the most part superseded by the use of steam; anid 
even with inferior engines, the result has been such as tu enable the povrer 
portions of the lode (which were frequently left in the mine) to be now ad- 
vantageously worked. 

The work performed by the stamping engines was reported with that of 
the pumping engines, and showed the duty to be from 16 to 25 million th. 
raised one foot high by one bushe} of coal, as estimated from the actual 
weight of the stamp-heads. The engines appropriated for this purpose were 
generally old double-acting engines of inferior character, and not unfrequently 
in a bad state of repair. The use of expansive steam was tried with good 
effect upon them, and induced Mr. James Sims to build an engine calcn- 
lated more fully to develop the advantages of this principle. He accordingly, 
ju the year 1835, erected one at the Charlestown mines. It was a siugle- 
acting engine, communicating the movement direct to the cam shaft for 
lifting the stampers without the intervention of wheel-work. The first 
reported duty, in December, 1835, was 4-3 millions, which was two-fifths 
more than had previously been performed by stamping engincs. Subse- 
anently, Mr. Sims erected other engines of similar construction, and from 
them may be taken the reported duty in April, 1840 :— 


Charlestown Mines ; 59,589,884 th. 
Carn Brae ; : ; 7,611,073 
Whea) Ketiey ; ‘ ‘ 58,748,452 


This increased duty induced other engineers to turn their attention to the 
subject, and they have constructed engines which equal these duties; the 
chief variation being the adoption of doubic action, which scems generally to 
be preferred. 

This paper is accompanied by fuur drawings of the Carn Brae stamping 
engine, by Mr. Sims, junior, showing in great detail the construction of the 
cugine and the stamping machinery. 


On the Effects af the Horm an Kyanized Timber exposed lo the action 
af Sea Water, and on the use af Greenkeurt Timber from Demerara, in the 
same situations.’ Uy 3. B. Hartley, M. Inst. CLE. 


There are probably few ports in England where the inconvenience resulting 
from the attacks of mariue worms (Teredo naralis} on the timber of the 
flock gates and other works exposed to their action, is more severely felt 
than at Liverpool, The river Mersev has a vertical rise of tide of 27 feet at 
spring, and 13 feet st neap tides, and the stream Lcing denscly charged with 
nit, a considerable deposit takes place in the open basins, and to some 
extent in the docks. The Jatter are cleansed by means of a dredging ma- 
chine, but the former are usually “scuttled,” for which purpose sewers con- 
nected with the docks surround the basins, having several openings furnished 
with “ clows,” or paddles, eo that the rush of water from the docks may he 
applied for clearing away the mud from any particular part of the basin. The 
security of these paddies is, therefore, of the greatest importance, as the 
failure of one of them migl:t, by allowing a dock to be suddenly emptied, 
cause great damage to the shipping. ‘These paddles have been usually con- 
structed of English oak or clin, and being much exposed, they suffer from the 
attacks of the worms. Cast iron paddles have been tried; but in conse- 
quence of the rapidity of the corrosive action, they scon became leaks, and 
were abandaned. Kyanized oak timber has been tried on the back of these 
packilea, and found to be perforated by the worm in the same time as unpre- 
pared woud. Some oak planks, two inches and a half thick, Kyanized at the 
Company's yard, were used on the west entrance gates of the Clarence Half- 
tide Basin, and in 14 months were completely destroyed. Several similar 
instances of the nen-efficiency of the Kyanized timber are given; and the 
author proceeds to designate the timber which resists best in such situations, 
lle considers that teak is less liable te injury than English woods, aud in- 
stances the inner gates of the Clarence dock, which have been built for 10 
years, and at present are but slightly attacked. 

The timber which he prefers for dock works is the Greenlicart. I¢ is im- 
ported from Demerara, in logs of 12 to 16 inches square by 25 to 40 feet 
long, and costs ahout seven shillings per cubic foot. Of its power to resist 
the attacks of worms, he gives many proofs: one of them may be cited. At 
the first constraction of the Brunswick Half-tide basin, several elm clows 
were placed at the weet entrance ; these were destroyed by the worms in two 
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years, and were replaced by others made of greenheart ;' the jolts: of the 
plank being tongued with deul, to. render them completely ee 
These clows have now heen down about seven years, and, although the deal 
tongueing has been destroyed hy the worms, the greenheart planking remains | 
untouched and perfectly sound. 

Many methods of protecting common timber have been tried ; but the only 
successful ones adduced are—lst, the use-of broad-headed metallic nails 
driven nearly close to each other into the heads and heels of the gates, but 
if driven an inch upert, the worm penetrates between them: and 2ndly, 
steeping the timber in a strong solution of sulphate of copper from the Parys 
copper mines in Anglesea. Some paddies made of English elm thus pre- 
pared had been in use upwards of three years, and, on an examination, were 
found to be very slightly injured; while the unprepared timber about them 
Was quite destruyed. 

The author observes, that the outer gates of the wet basins are most in- 
jared by the worm, from the sills being low down, and the change of water 
every tide assisting the growth of the worm. Those parts of the gates which 
are alternately wet and dry are more injured by the worm than the parts 
immersed alwuys in the same depth of water. At the spot where a leak 
occurs from a bad joint, a defect in the caulking, or other cause, the worm 
coummences its attack; so that the most incessant attention is required. 
Those basins into which the sewers of the town discharge theniselves are 
comparatively free froin the worm, from which it would appear that sulphue 
retted hydrogen gas acts in some measure as a protection against the attacks 
of the warn. 


* fa aecount uf the actual state of the Works at the Thames Tunnel (June 
23, 18407." By M. 1. Brunel, M. Inet. C. B. 

In consequence of local opposition, the works have not advanced much 
since the month of March, L&it); but, as that has been overcome, and facili- 
ties granted by the city, the works will be speedily resumed, and the shaft 
on the north bank commenced. 

The progress of the Tunnel in the last year has been, within one foot, 
equal to that made in the three preceding years. During those periods col- 
lectively, the extent of the Tunnel excavated was 250 ft. Gin., aud during 
the last vear the excavation has beeu 249 ft. Gin. This progress has been 
mae in spite of the difficulties caused by the frequent depressions of the 
bed of the river. These have been su extensive, that in the course of 28 
lineal feet of Tunuel, the quantity of ground thrown upon the bed of the 
river, to make up for the displacement, in the deepest part of the streain, has 
been fem times that of the excavation, although the space of the excavation 
itself is completely replaced by the brick structure. On one occasion the 
ground subsided, in the course of a few minutes, to the extent of 13 feet in 
depth over an area of 30 fect in diameter, without causing any increased 
influx of water to the works of the ‘Tunnel, The results now recorded cone 
firm Mr, Brunei in his opinion of the efficiency of his original plan, which is 
“to press equally against the ground all over the area of the face, whatever 
may be the nature of the ground through which the excavation is being 
carried.” The sides and top are naturally protected ; bat the face depends 
wholly for support upon the pohng boards and screws. The displacement of 
one board by the pressure of the ground might be attended with disastrous 
consequences: no deviation therciore from the safe plan should Ge permitted. 

The paper is accompanied by a plan, showing the pragress made at diffe. 
rent periods. Jt is stated that a full and complete record of all the occur- 
rences Which have takea place during the progress bas been kept, so as to 
supply information to enable others tu avert many of the difficulties encoun- 
tered by Mr. Brunel in this bold yet successful undertaking. 


June 3.—~Tenray Ronrssow~ Parwen, V.P., in the Chair. 

* Description of an fnstrwaent for describing the Profile of Kaads.” 
Henry Chapman, G. Inst. C. E. 

The object of the author in the invention of this instrument wus to facili- 
tate the mode of making a preliminary survey for rai!ways by a machine of 
& sitople construction. and composed of very few moving party. It may be 
thus briefly described :— 

A light frame with springs and upon four wheels carries the machinery, to 
which a rotary movement is commnnicated from one of the wheels, which is 
keyed fast upon ite axle. A double-threaded screw and a scries of wheels 
work give motion to a cylinder, upon which a length of paper is coiled ; thi- 
cylinder revolves, and nuoves simultancously in the direction of its axis. A 
pencil, which moves parallel to the axis of the cylinder, marks a line apon it, 
with a velocity varving according to the inclination of the road, and is so 
arranged, that when the machine is passing along a level, tho motion of the 

cil will equal that of the cylinder. In ascending inclined planes, it will 
becretariial and in descending it will he accelerated. By these means @ 
rising or faljing line will be accurately drawn. This variation in the. action 
of the pencil is accoraplished by means of a friction-wheel working against 
a cone, the different diameters of which regulate aud determine the speed. 
The position of the friction-wheel upon the cone is determined by the change 
of position of a pendulum vibrating within a case which is filed with a dente 
fluid, for the purpose of rendering its action more uniform. 

. The machine will trace a section of a road in Jengths of five miles upon 
each sheet of paper, to a horizontal acale of 20 chains -per mile, and ¢o.2 ver- 
tica] scale of 200 feet to an inch. That wo inconvenience may be felt from 
the smallness of the scale, the instrument js furwished with scales with sliding 
versiers, from which memoramia can he made of the distance run, avd ef the 





By 


19) |. THE CIVIL-ENGINEER AND ARCHITECTS JOURNAL. 


variations above.or below the datum line. These memoranda are mede upon 
a strip of paper, which is fastened on a table, along which an index travels at 
a. velocity corresponding with that of the paper on the cylinder; go that the 
‘strip of paper being afterwards laid upon the section, the points marked may 
be squared down without using the scales. 

When the distance of five miles is passed over, a bell gives notice of the 
working machinery being disengaged ; the section is removed, a fresh sheet 
of paper ia introduced, and, as the pencil maintains its position, the section 
will be carried on continuously. 

This communication is accompanied by three working drawings, showing. 
on a large scale, the machine in action, and all the component parts in great 


On the Efftux of Gaseous Fluide under pressure.” 
F.B.A-S., &c. 


The theoretical determination of the velocity with which gaseous fluids 
ate discharged through tubes and apertures, has frequently been investigated 
by mathematicians; and as the question is one of importance in various 
branches of practical science, the author examines the several theorems which 
have heen proposed for its elucidation, and compares them with the results 
obtained by experimental researches. 

~  — _-D, in 1686, appears to have first ascertained the law of efflux to 
be the same for both elastic and inclastic fluids, and the majority of the 
writers on the subject since his tima have adopted as the fundamental deta 
of their calculations, the hydrodynamic law of spouting fluids, by which the 
velocity of discharge is found to be proportional to the square rout of the 
height of the saperincuinbent colunin of homogeneous fluid. 

The author investigates particularly the methods of calculation proposed 
by Dr. Gregory, Mr. Davies Gilbert, Mr. Sylvester, Mr. Tredgold, and M. 
Montgolfier, and points out the differences which exist in their several 
methods. That of Mr. Sylvester is the only one which differs in any con- 
siderable degree from the simple law above stated: and his calculation 
based upon the supposition that the respective columns of light and heavy 
air represent two unequal weights suspended by a cord, hanging over a 

ulley—by which mode of calculation, in the cases selected by the author 
for comparison, a result is obtained of only about one-third the amount given 
by the other methods. These calculations are compared with some experi- 
ments made by Sir John Guest at the Dowlais fron Works, and also of Mr. 
Dufrenoy at the Clyde and at the Butterly Iron Works, recorded by him in 
his report to the Director-General of Mines in France. The results are tabu- 
lated ; giving the pressure of the blast, the area of discharge, the velocity of 
the blast, the quantity of air ascertaincd by experiment, and the quantity 
shown by the several methods of calculation. From all these comparisons 
the anthor draws the conclusion that the method of calculation proposed hy 
Montgolfier is the most accurate‘ as it is also the most simple. If the pres- 
sure he ascertained in inches of mercury, it is only necessary to find the 
column of air in fect equivalent to the pressure, and to multiply this number 
(as in the common case of gravitating bodies) by 64 feet, and then the square 
root of this product will give the velocity of discharge in fect per second. 
The equivalent heiglit of the column of air in feet is found hy multiplying 
the number of inches of mercury hy 11,230 and dividing the product by 12, 
mercury being 11,230 times the weight of air. AJlowing for a small loss by 
friction in the quantity found by experiment, the agreement between the 
theoretical and experimental quantities is extremely near. Rules are like- 
wise given for applying these calculations to other gases of different specific 
gravities, which are also applicable to chimney draughts and to the expansion 
of air by heat. 


By Charles Hood, 
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“(nm certain Improvements on Locomotive and other Engine Boilers.” By 
My. Hawthorn. 


The object of this improvement is to prevent what is technically called 
“ priming,” to heat the steam on its passage to the cylinder, and to employ 
return tubes, ag well as direct tubes, for heating the water. The advantages 
are said to be, that no water is carried with the steam into the cylinder, and 
anaving of fuel, through the arrangement of the tubes, from 30 to 40 per 
cent. 

Mr. Scott Russell observed, that the plan of surcharging steam was much 
‘used in Awerica. They work the steam expansively. Mr. Russell thought 
the deme shape in the fire-box inferior to the fla? staged box, and was afraid 
thet the steam, returning from the cylinder through the boiler, would merely 
abstract arid not communicate heat. 

' On the Fan-blast as applied (a Furnaces.” By Mr. 

i aining the methods to be pursued in adapting furnaces to the fan- 

laut, Mr. Pairbaira observed that it was well known that its application to 

the cupola for meltiug pig iron was attended with the most complete success ; 
and the abject of the present inquiry was to determine how far the same 
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mede of blowing was applicable to furnaces on a large scale. for the purpose 
of smelting ores. Objections had been made to Mr. Fairbairn’s plan, on ac- 
count of the very low pressure at which the air is introduced intn the furnace, 
and its insufficiency to force it through « mass of material such as is contained 
in the furnaces of thia country, and which is from 30 to 40 feet in depth. 
To these objections Mr. Fairbairn replied, that the snine bad been urged 
against the introduction of the fan-blast to the cupola ; that, in his opinion, 
ite efficiency way as the quantity discharged, and not the pressure, which 
regulated the passage of the air from the “ twyres” to the top of the furnace. 
The fan-blast, when supplied with large apertures into the furnace, would, in 
his opinion, increase the process of calcination, effect a more eqnahle tempe- 
rature, and produce a superivr quality of metal. It uppeared, therefore, of 
importance that the experiment should be made, and Mr. Fairbairn offered to 
superintend its introdaction, provided the proprietors of the numerous works 
in this Country agrced with him in opinion, that the process would be advan- 
rity both as r:gards expense, and the improved quality of the metal pro- 
uced. 

Mr, Soiith thought the plan well worthy of being tried. It in not the 
Source of the blast that is necessary, but the guantz/y of air introduced. Ina 
cupola in which the blast is given by the fan, the iron is brought dows in 
half the time that was necessary with the cylinder blast. Mr. Smith has no 
doubt of the sucecss of the fan-blast in smelting furnaces, the heat 
more uniforni. 


& ONBPropelling Boats on Canals." By Mr. Smith. 


Mr. Smith proposed that the s‘eam power in the boat should drive two 
Jorge wheels. of thirty feet diameter, which should bite the ground at the 
bottom of the canal. Ue exhibited a working model on this principle, wiiich 
succeeded on the small scale ; and he stated that he had tried it on a large: 
scale with the power of four men, and it had also succeeded. The wheels 
might be either on each pide of the boat, as in the model, with a provision 
for a play of three or four feet. that they might acenmmodate themselves to 
inequalities at the Lottom of the canal; or there might be one wheel iu the 
centre of the boat, if constrneted ou the twin principle. 

Mr. Scott Russell was not sanguine as to the success of this play. The 
Wheels must he made very heavy, in order to give the propelling power, and 
their weight would have an injurious effect at the bottom of the canal. A 
Jarge steam boat would be necessary in order to get suilicient power, and if 
this Jarge vessel were propelled at high velocitics, the surge fram tle bows 
would be very great, and the stern would drag in the water.— Mr. Smit! said, 
that he had confidence in the plan, notwithstanding the objections raised, 
and intended to try it on a Jarge scale, and would report next year to the 
Agsociution the resulis, whether favourable or otherwise.—M*Mr. Glynn re- 
marked, that an attempt was made some years ago by Mr. Senward. to propel 
boats on canals by means of whecls composed of two rims, with steps he- 
tween them as a ladder, running on the bottom: of the canal: but it was 
abandoned. 


“Ona New Rain Ganye.” By Mr. Janes Johnston, of Greenech. 


Mr. Johnston described anew rain gauge, so constructed that the receiving 
funnel or oritice at which the rain enters, is always kept at right angie fo the 
falling rain. Ly the action of the wind on a Jarge vane, the whole gauge ts 
turned round on a pivot, until the front of the gauge faces the quarter from 
whence the wind blows; and hy the action of the wind on another vane at- 
tached to the receiving funnel. the mouth of the funnel is moved from a 
horizontal towards a perpendicular position according to the strength of the 
wind. The receiving funnel and vane attached to it are balanced with coun- 
terpoise weights, in such a manner that the wind, in moving them, bas as 
much weight to remove from a perpendicular position. in proportion to their 
bidk, us it has when moving an ordinary sized drop of rain from the same 
position ; by this means the mouth of the gauge is kept at right angles to the 
falling rain. 

Mr, Milne gase an account of a High }ressure Filter for Domestic Pur- 
poses.—Mr. Thom stated, that from experience he found it was better to 
filter downwards than upwards.—Mr. Hawkins agreed with Mr. Thom, that 
filtration downwards is superior to filtration upwards; he preferred charcoal 
to sand for filtering, and preferred filtering without high pressure. 

Mr. Dimn explained Ponton’s Mlectro-Magnetic Telegraph, which instru- 
ment was exhibited iu the model room. 

Mr. Pairbairn described Hall's Patent Hadraulic Belt for Raising Water. 

M. te Comte de Lille explained his method of laying down Wood Pave- 
ment, as exemplified at Whitehall. re 

The Rev. Dr. Paterson gave an account of an Aaproved Life Boat, which 
be called a Riddle Life Boat, because the bottom is like a riddle. The sides 
of the boat consist each of a hollow elliptical tube, to be made of sheet-iron, 
and from this it has all its buoyancy, which is unaffected by any influx of 
water. This boat, he said, was light, easily propelled, and drew only a foot 
or two of water; and besides being used for reaching vessels in distress, or 
carrying passengers to steam boats, it might be itself carried as a ship’s boat 
—to be ready for use in danger, or difficult landing. 

Mr, Williams stated, that this boat seemed to be original, and that he (Mr. 
Williams) would roake a trial of it on o large scale.—Mr. Viguoles thonght it 
might be usefully employed for pontoons. 


“Ou an haproved Rain Gauge.’ By Mr. Thom. . 
It consists of a cylinder twe feet long, and seven inches diameter, gunk in 
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the earth till the mouih of its funnel (whieh receives the rain) is on a level 
with the ground surrounding it. Into this cylinder is put a float, with a 
scale or graduated rod attached to it, which will move up or down as the 
water rises or falls in the evlinder. There is a thin brags bar fixed within 
the funnel, about bal! an inch under its mouth, with an aperture in the 
niiddle just large enough to allow the scale so move casily through it. The 
upper side of this cross bar ie brought to a fine edge, su as to cut but not 
obstrnct the drops which may alight on it. There is an aperture also in the 
bottom of the fnnnel, through which the water must pass into the cylinder, 
and through which also the scale must move ; but this aperture requires to 
he made na larger than just to permit the scale to move through it freely, 
When the gange is firmly fixed, and the fluat and funnel in thew places, 
water is to be poured in till the vero of the seale js level with the upper edge 
of the aperture. 

Mr. Thom gave an account of vhe water filters used at Greenock and Dais- 
ley. A species of trap rock or amygdaloid, common in the neighbourhoud, 
33 broken to the size of small peas, and mixed with fine sharp sand. The 
water is filtered by passing directly downwards through the media, which 
meilia are in their turn cleansed by passing the water through them upwards, 
The filter does best at two feet of pressure and under. 


“ Descriplion of'u Rerotring Balance.” By Mr. Lothian. 


The vpposing arms of this balance are curved, being formed of two spirals, 
the one situated vertically over (he other, and both bending raund a gommmon 
centre of movement, whieh is placed in the pale of the upper curt The 
spirals diverge from cach other near their origin, but approach and merge to- 
gether at their extremes, and thus form one continuous curve, which i: 
grooved on its circumference. The curds or chains which suspend the re- 
ceiving scale aud counterpoise act against cach other in this groove—the 
weight of the scale, when hanging from a lengthened radiant of the upper 
spiral, being in equilibrio with the greater weight of the counterpoise when 
hanging from a shorter radiant of the lower onc. When this state of rest is 
slisturbed by loading the scale, the balance moves round, and, in the prugress 
af its revolution, the opposite eccentricitics of the spirals combine in changing 
the ratio of the leverage, and thas originate a self-adjusting power, bs which 
the loads of both cords are mutually moved inte equilibrium, The receiving 
scale thus commences with greater, and ends with less mechanicel power than 
the counterpoise—a circumstance which is in hannony with the purpose of 
employing an unchanging weight to measure others both less and greater 
than itself; while the principle is one which concentrates the power and 
abridges the size of the machine. In order, however, that the total amouut 
of adjusting power thus gencrally obtained may he equally drawn upon and 
advantageously distributed throughout the movement of the balance, a defi- 
nite relation is established between the weight of the counterpoise aud the 
yates at which the accumulating weight of the scale and the leverage of the 
lower spiral increase. The leverage of the upper spiral, being derived from 
these ascertained conditions, is made to preserve a rate of lerrease which 
accords with the previously regulated increase in the leverage of the Jower 
carve; while both spirals have their precise form determined by the additinnal 
consideration of the direction in which the cords cxert their power oo the 
circumference of the balance. in their calculated formation. the two spirals 
are thus dependent on aud related to each other, while together they are 
component parts of one coutingous curve, in which the mutual and combined 
changes of leverage are mace to follow an equable, as well as a general pro- 
gressive gradation; by which means, the balance is moved through equal 
angles by equal weights. In machines intended for weights of considerable 
amount, the balance is made to revolve about an axis, which is itself sup- 
ported, a little above its centre, on knife-edye rests, so as to combine the 
movement of the rcvolying balance with the libration of the common one— 
the coincidence of a pointer from the axis with the ordinary pointer of the 
machine showing when the indication is practically uuaffected by friction. In 
machines for weights of still greater niagnitude, the articles to be weighed 
are made vo act, in part, a» their own counterpoise, by adopting differential 
curves to diminish the descending power of the scale: by which a compara- 
tively small counterpoise is made to adjust the unsnpported difference of 
weights greatly exceeding itself. 


On the Conthustion of Coal and the prevention of the yeneralion uf Smoke 
an Fucnaces.” By Mr. Williams. 

Mir, Williams observed. that in treating on steam and the steam-engine, 
the subject divides itself into the following heads :~-Lst, The management of 
fuel in the generation of heal; 2nd, The management of Aeat in the genera- 
tion of sfeam ; Srd, The managewent of steam in the generation of Ave. The 
first belongs to the furnace ; the second to the boiler; and the third to the 
engine. The first, although exclusively in the department of chemistry, is to 
he considered in the Mechanical Section, for the purpose of chowing its con- 
nexion with the practical combustion of fuel in the furnace. The main con- 
stituents of coal are carbon and bitwuen: the former is convertible, in the 
sold state, to the purpose of generating heat ; the latter, in the gaseous state 
alone, and tv this Jatter is referable all that assumes the character of flame. 
The greater part of the practicable economy in the ase of coal being connect- 
ed with the combustion of the gases, this division of the subject is peculiarly 
important. We all know that combustible bodies cannot burn without alr: 
the actual part, however, which air has to act is little inqnired into beyond 
the laboratory ; yet on this part depends the whole of effective combustion. 
Having explained the nature of combustion, Mr, Wiliams went on to show, 
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that all depended on bringiug the gombustible and the air Into contact ln the . 
proper quantities, of the proper quality, and at the proper time—the proper 
place, and the proper temperatare. The conditions requiring attention were, 
Ast, The quantity ; 2ud, The quality of the alr admitted ; 3rd, The effecting 
their incorporation or diffusion; 4th, The time required for the diffusion , 
and, Sth, The place in the furnace where this shonld take place. Mr. Williams 
culubited several diagrams, representing the several processes connected with 
the combustion of a single atom of cual-gas or carburetted hydrogen, and 
also of bodics or masses of such gas. The essential difference between the 
ordinary combustion of this gas in combination with atmospheric air, and 
that resorted to by Mr. Gurney in combination with pure oxygen, in what is 
called the Bude light, was then explained. By these diagrams, it was shown, 
Ist, What was the precise quantity of air which the combustion of gas de- 
manded; 2nd, The degree or kind of mixture which combustian required ; 
and, 3rd, That the unovoidable want of time in the furnace to effect this de- 
gree of diffusion was the main impediment to perfect combustion, and the 
cause of the generation of smoke. From the consideration of these details, 
the inference followed, that smoke once gencrated in the furnace cannot be 
burned,~—that, in faci, smoke thus once generated became a new fuel, de- 
manding all che conditions of other fuels. Mr. Withams dwelt much on the 
chemical error of supposing that smoke or gas can be consumed by bringing 
it into contact or connevion with a mass of incandescent fuel on the bars of 
a durnace: that, in fact, this imaginury point of incandescence, or the cou- 
tact with any combustible body at the temperature of incandescence, was 
peculiarly to be avoided, instead of being, as hitherto, sought for; and hence 
the failure of all those efforts to prevent or consume suiohe. The great evil, 
then, of the present furnaces was their construction, which did not admit the 
necessary extent of time for its equivalent), time heing essential to effect the 
perfect diffusion of mixture of the gas, of which every chemist knew the im- 
portance, and on which the experiments of Prof. Graham were vo conclusive. 
Mr. Williams then proceeded to show, that unless some compensating power 
or means be obtained, and practically and economically applied, we can never 
arrive at full combustion, or prevent the formation of smoke, This couspen- 
sating power was shown to be obtainable be means of surface, and was well 
exemplified in the hlow-pipe: the remedy then, for the want of time in the 
furnaces, may be met, by introducing the air in the most effective situation, 
by means of numerous sinall jets. Vir. Willams submitted the primary law 
to he this: viz, Uhat no larger portions of air, that ix, no greater number of 
avis Of air, sould be introduced into any one locality, than can be absorbed 
and chemically combined with the atans of the gas with which they iv. 
tively Come imto contact. Again, that the ctfecting, by means of this 
tended surface, this necessary diffusion was the main condition which re- 
quircd attention, and not that of temperature. Mr. Williams then exhibited 
the diagram of a Woiler to be constructed on the abeve principles, and stated 
that he had an eaperimental boiler at work. which fully proved the accuracy 
of the principle. 

Sir John Robison stated, that the Committee of Meconmendations had 
suggested the appointiucut of a Committee to make a further investigation, 
and report to the Asauciation at their next mecting.—- Mr, Vignoles observed, 
that the gradnal merease of the aperture for the blast uf cupolas for second 
nicltings of metal. the areas of which were now at least fifty times larger 
than formerly, proved the neceasity of admitting large quantities of oxygen 
in combustion, which could ouly he obtained in ity combination with the 
nitrogen, the other component part of atmospheric air. 


* On the Temperature of the Earth ta the deep Miaes in the neighde 
af’ Manchester,” By Mr. Caton Hodgkinson, 

Mr. tlodgkinson having, some years ago, received from Prof. Phillips four 
thermometers belonging to the Association, got, through the kindness of the 
proprietors of the fullowing pits, and other parties connected with them, ex- 
periments mad¢ upon the temperature of the earth in each of them :—The 
salt-rock pit, 112 yards deep, belonging to the Marston Salt Company, near 
Northwich, Cheshire; the Haydock Colliery, 201 yards deep, near to War- 
rington ; the Broad Oak Coal-minc. 329 yards deep, near to Oldham. In 
the latter pit, a thermometer placed in a hole three feet deep, bored in 
“metal,” and closed at the aperture, was examined weekly by Mr. Swain for 
twelve months, the temperature varying from 57° to 58}° Fahr.—it being 
lowest from the heginning of February to the middle of May, and highest in 
September and Octuher to the middle of November, The experiments above 
mentioned were made in 1837 and 1838, and the results mentioned at the 
Birmingham meeting ; but the Broad Oak pit having been increased in depth 
since that time, a thermometer wes inéerted in it, in a holo bored in metal, 
as hefore. It was in a place 408 yards deep, and indicated a temperature of 
61°, remaining nearly constant for twelve months, Mr. Fitzgerald being re- 
cently engaged in sinking @ deep coal-pit at Pendleton, two miles from Man- 
chester, Mr. Hodgkinson conceived this 10 he a favourable opportunity for 
getting additional information on the subject of subterranean temperature, 
and, on his application to the proprietor, ihe engineer (Mr. Rey) readily 
made for him, during the sinking of the pit, and afterwards in the workings, 
the experiments of which the results arc below, At 418 yards from the sur- 
face, the temperature, in a hole from three to four feet deep, bored in tf 
rock, was 66° ; at 450 yards deep it was 67°; and at 480 yards it was 69°. 
In the workings at 46) and 471 yards deep, it was in both cases 65°, The 
mean temperature of the air at Manchester, according to Dr. Dalton’s experi- 
ments, i 48° Faby. ; and, as the pits ahove mentioned are not very far from 
Manchester, the mean temperature of the earth at the surfaces of each of 
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them may be considered as 48°.’ With’ that supposition, the distance sunk 
for each degree of Fahrenheit would be as below :—- 
In the rock pit ..<. repo ee peer 0.2.52 yards, 





Haydock coal pit ..........20 
Broad Oak pit .... + S87| 3065 % “ecniean 
Pendleton pit (shaft). . 23-2 
23°7 23:2 ,, =mean. 
i] s e 22°8 
— (in Serene?) aa } 27'4  =mean. 


The mean from the whole being 27 yards for each degree of temperature. 
The President remarked, that Mr. Ilodgkinson’s results gave the rate of 
increase of temperature greater near the surface, and then decreasing, which 
did not agree with the results of other observers: this, he conceived, arose 
from nearly the same cause as that already remarked upon when Mr. Fox’s 
rt was under consideration. Mr. Hodgkinson commenced to reckon his 
descents or depths, not from the surface, but from the plane of invariable 
temperature, which in these latitudes was not far from 60 feet.—Prof. Forbes 
illustrated simply by a diagram how this caused the rate of increase at first 
to be too high, and then to diminish. Ie then alluded to the frozen soil of 
Siberia, gave a description of it, and said, that it had been sunk through to a 
depth of 382 feet without being penetrated—that is, without reaching a 
temperature of 32°, although the temperature of the surface was not below 
18°. In this case, the rate of increuse was rapid. 


“© On the Temperature and Conducting Power of different Strata.” ¥rof. 
Forhes’s Report. 

In this report, he wished to give the results of the observations made at 
Edinburgh during the year 1839, upon thermometers sunk at depths of 3, 6, 
32, and 24 French fect into trap rock, pure loose sand, and sandstone. The 
details for the years 1837 and 1838 were already laid before the British As- 
sociation at Birmingham. In order to render the report of the results for 
1839 intelligible, Prof. Forbes went over nearly the same explanatory matter 
as that which is already published in the report referred to. He then ex- 
hibited the curves derived from the tliree years’ observations, remarked upon 
their wonderful agreement, and gave, in a tabular form, the results for the 
three years, which were. as follows : 


Values of A (A being the constant in the formula given in the report 

referred to). 

Tn trap. In sandstone. 
1-076 
1-114 
1-049 


In sand. 
EGE ce cases LIB 24st: dc 
TMOG ac ccceua VS scasewe: PRT sce tis 
1839 ........ 1086 ........ PYR2 1.2.2.2... 


Values of B (the other constant). 


For 1837 1... cee 


In trap. In sand. In sandstone. 
For 1837 ........ 0545 ........ "0440 ........ “OS16 
1838 ....0... OG41 0.0.02. OLE «2.26... 0845 
1839 ........ 0516 ........ O498 ........ “0305 
Variation reduced to 0-01" Centigrade. 
In trap. In sand. In sandstone. 
For 1837 ....... . OB.) feet .... 72:2 feet .... 27°5 feet. 


BBB... eee. ADD 10... GIB WL... OM 
JR39 ........ SOD ........ Gd ........ 100 


Velocity of propagation for one foot of depth. 


In trap. In sand. in sandstone. 
For 1837 ........ @ days .. @idays .... 49 
WBBS ......66 GB ...---6. GB ........ 36 
BSD we cccn ae FB senccnas 2 4°6 


“* Observations on the Tides in the Harbour of Glasgow, and the velocity of 
the Tidal Wave, in the estuary of the rmer Clyde, briween Glasgow and Port 
Glasgow.” By William Bald. 

Mr. Bald stated that ho had been for a considerable time past engaged in 
making observations on the rise and fall of the tides in the harbour of Glas- 
gow. The first series of observations waa commenced on the 26th of April 
1839, and extended to the lst of October 1839, and contain 158 observations 
of the rise and fall of the tides. The first portion of these observations were 
only made during the day, and did not extend to the night tides. These 158 
observations ned the mean rise and fall of tide in the harbour of Glas- 
gow, to be 6 ft. 7 in. 20d.* The number of tide observations made from the 
Ast of October 1839 to the 27th Angust, amounts to more than 1,200. These 
also had been tabulated and divided into months, but such of the tides as 
have been much disturbed by floods Mr. Bald had rejetted. By reference to 
the table exhibited for October 1839, the first line stated from the Ist of 
October to the 7th of October, number of tides 13; mean rise and fall of 
these 13 tides was stated to be 6 feet 5 inches; the mean low water of thesc 
13 tides below top of South Quay wall in the harbour of Glasgow, was 15 ft. 
8} in., the mean high water below top of South Quay wall, 9 ft. 3} in. ; and 
the mean half-tide level below top of South Quay wall, 12ft. Gin. The 
table showed the number of tides for new moon, first quarter, full moon, and 
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* Smeaton, in his report on the River Clyde, dated the 3rd September 1755, 
Btatex the neap tides a oul being sensible’ at Glasgow Bridge. 
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fall of tide per month, the mean low water below top of South Quay wall, 
mean high water below top of South Quay wall, and mean half-tide level 
below top of South Quay wall per month. The mean rise and fall of these 
1213 tides assigns an average of 6 ft. Bin. 98d.: and the first series of 158 
tides assign a mean rise and fall of 6ft. 7 in. 20d. Jt also appeared from 
other tables and observations, that the tidal wave ning from Port Glasgow to 
Bowling, at a rate or velocity of 14°56 miles per hour ; from Bowling Bay to 
Clyde Bank, at a rate of only 6°82 miles per hour; but from Clyde. Bank to 
Glasgow Harbour at a rate of 10°65 miles per hour. The diminished velocity 
between Bowling Bay and Clyde Bank arises from the channel of the river 
being more crooked in that part than any other portion, thereby showing the 
great necessity of straightening and improving it. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Monday, Dec. 7. 


The first meeting of the Session was held this evening, the President Ear) 
De Grey, in the chair. His Lordship in taking a short view of the arrange- 
ments proposed for the opening session, congratulated the members upon the 
prospects before them, and upon the increasing prosperity of the Association. 

A paper was read upon some of the characteristics of the “ Gothique 
flamboyant,” from the pen of Professor Willis, honorary member. The pe- 
culiarity to which the Professor chiefly referred, was the complicated manner 
in which the ynouldings and members are made to cross and interpenetrate 
in the French Gothic. The system is not unknown in the English perpendi- 
cular style, but with us it is confined to such cases as arise simply from the 
juxtaposition of the component parts of the architecture, whereas in the Go- 
thique flamboyant, new members are unsparingly laid one over another with 
the express object of producing the most intricate combinations. Some 
curious examples were exhibited froin the Cathedral of Nevers, and other 
continental buildings. 

Dec, 21.—Charles Barry, Esq., in the Chair. 


M. Duban, of Paris, and Siguor Raffaele Politi, of Girgenti, were elected 
honorary and corresponding members.—The former of these gentlemen is the 
architect of the New Ecole des Beaux Arts, at Paris, and is greatly distin- 
guished by his knowledge of the French national architecture of the sixteenth 
century.—Signor Politi is the author of a work on the Antiquities of Agri- 
gentum, and is well known and highly respected by all English artists who 
have visited the shores of Sicily in the prosecution of their studies. 

A paper was read on Gothic Vaulting, by Mr. Ferrey, Fellow, exemplified 
by a description of St. Katharine’s Chapel, at Abbotsbury, in Dorsetshire, a 
building of the reign of Edward IV., very peculiar both in iis design and con- 
struction, and especially remarkable for its great solidity, which seems to have 
heen dictated by the elevated situation of the bnilding, and its exposure to 
violent sea storms. The roof, which is a wagon headed vault is of solid ima- 
sonry, every part affording a like degree of strength, contrary to the ordinary 
mode of Gothic vaulting, where the ribs alone yicld support, the panels heing 
rebated or borne on the back of them. Upon this vaulting is laid a body of 
rubble, shaped to the angle of the external roof, and upon the rubble the 
outer covering, consisting of regular masonry, each stone having a level bed, 
and being therefore secured in a mauner totally different from stone tiling. 
The details of this roof, and of several other Gothic vaults with which Mr. 
Ferrey compared or contrasted it, taking occasion to introduce many general 
remarks, were exhibited in numerous drawings, and an attempt to follow the 
subject, independently of these illustrations, would be an injustice to an ex- 
cellent practical paper. 





ARCHITECTURAL SOCIETY. 


Ordinary Meeting: 17th Nov., 1840.—Micwar. Mereprirn, Eaq,, in 
the Chair. 


The Chairman expressed his regret at being obliged to inform the meeting 
that Mr. Phillips, who was to have read a paper this evening, had very unex- 
pectedly been called from London, aud was, in consequence, unable to fulfil 
his engagement with the Society, and having apologized for Mr. Philip's 
absence, stated that he had, by special request, brought up, for the inspection 
of the meeting, drawings to the same scale, from actual measurement, of 
three churches built by Sir Christopher Wren, viz, St. Beunett Finck, 
Threadneedle Street; St. Bartholomew, Bartholomew Lane, Bank; and St. 
James's, Garlick Hill, Doctor’s Commons. Also two sketches, being designs 
for the new painted window, Bishopsgate Church. 

Mr. Meredith made some observations on the system of competition, which 
were well worthy of consideration, and in so doing introduced to the atten- 
tion of the meeting the designs for the new painted window in Rishopagate 
Church, and he finished this portion of his subject by some interesting re- 
marks on the design and effect of ‘sealein windows in general. = 

Mr. Meredith also made some observations on the great talent exhibited 
by Sir Christopher Wren in the designs of the churches introduced this 
evening, and offered a summary comparison between the churches erected hy 
Sir Christopher Wren in general, and those erected by other architects in 
and about London, 
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Monthly Meeting : lst. Dec., 1840.—Wiriiam Tir, Esq. President, in 
the Chair. 

“Mr. A. W. Hakewill read a most interesting paper, being extracts from 
the life of Mons. Percier, which he enlarged upon with some very ably 
penned remarks of his own, founded on observations made while in pursuit of 
his studies in Rome and Italy, and having reference to the classic taste dis- 
played In the buildings of that country, and also to the fitness of the design 
for the purposes intended. 


MEETINGS OF SOCIETIES IN JANUARY, 
A! Eight o'clock in the Evening. 


Institution of Civil Engineers, Tuesday ............6. 12 19 
Royal Institute of British Architects, Monday a ms 
26 


_ Architectural Society, Tuesday 2... 0. cece cece ce nees 
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TEMPLE CHURCH. 
(From th. Temes. ) 

Wrruin the present century a marked, and it may be called a clas- 
sical taste has in general been shown whenever repairs or additions 
have been required to the ancient architectural remains, the legacies 
of our Anglo-Saxon ancestors, whether ecclesiastical or civil. The 
real or affected distaste for what was contemptuously called Gothic 
aycbitecture, which may be dated from the time of the second Charles, 
continued to increase till the accession of George UI. The passion 
for the antique in the reign of the former would appear even to have 
blinded Sir Christopher Wren to the ubsurdity of attempting to im- 

rove the wild and mysterious architecture of Saracen or Celtic origin, 
uniting it to the classic regularity of the Greek or Roman school. 
he failure of the attempt appears in the towers of Westminster 
Abbey, and in the altar screens of mavy of the cathedrals erected from 
his designs. It is but in the present century that the genius of Wyatt- 
ville restored the royal seat of Windsor to that churacter of castellated 
and palacial maguiticence which the fopperies of Charles had ob- 
scured. How wany sacred edifices might he pointed out, the “dim 
religious light ” of whose venerable walls seem as if they breathed 
devotion, and which, in the most careless, are calculated to call tbe 
mind from the thoughts of the fleeting present to the eternal future, 
were they not desecrated by the “beautifications” which on all sides 
they are informed have taken place, during the presidency, may be, of 
the worshipful churchwardens Ebenezer Smith, or Timothy White, 
the testimonials of whose patriotic parochial monstrosities are handed 
down to posterity emblazoned in golden letters on gigantic tablets, and 
the fruits of whose exertions appear in the loads of whitewash and 
paint which has destroyed the severity und altered the character of 
the ancient structure. The time-worn banner of the founder in many 
may still be seen drooping over the pvetical encomiums passed on the 
machinations of these utilitarian worthies, as if it “lamented the 
weakness of these later times,”’ 

These heresies of taste are, however, giving wuy before u better 
understanding of the beautiful, as is exemplified in the repairs which 
have lately taken place in the cathedrals of Norwich, Rochester, and 
Peterburongh, the Abbey of St. Alban’s, and the borough church of St. 
Suviour’s, from which last the western part of the edifice must, how- 
ever, be excepted. 

That affectation of puritanical simplicity in the fitting up of our 
charches, which to many of them hus given rather the appeurance of 
a hall devoted to the meetings of a civic council] thaw a temple of 
divine worship, is also fast disappearing ; a better taste has arisen, 
which is shown in devoting the Jabours of art uod the efforts of genius 
in decorating the edifice itself, making it worthy the purpose for 
which it is designed, rather than in extolling the parentage of living 
monied humunity, or applying it to the luxuricus accommodation of 
those who feel more disposed tu hear the Gospel of truth when they 
find, in the huuse of their creator, the luxurious accommodations of 
their own. 

The church called the Temple, although consideruble sums were, 
some few years since, expended oun it, has, on ag sie heen found 
in such a state of decay, that its actual existence, for any lengthened 
period of time, was more than doubtful ; in consequence of this, the 
Societies of the Inner and Middle Temple have generously determined 
that it shall be restored to its pristine state beauty; they have 
justly considered themselves us guurdians of one of the most ancient 
and beautiful ecclesiastical monuments of vur country, and one of the 
very few which the fatal fire-of 1666 spared in the metropolis. In the 
repairs of this choreb, it has been determined entirely to adhere to 
the ancieat model, to do away with all the meretricious additions and 
miscajled embellishments with which its walls have been encumbered, 
to clear the interior of the wooden pens which have been planted in 





it, and to offer it to the antiquarian and the public, when completed, 
as the most perfect metropulitun specimen of the olden time. 

The repairs of this church, when finished, will make it so perfect a 
specimen of ecclesiastical architectural beauty and chaste magnifi- 
cence, as can hardly be rivalled in the kingdom. Many of the cathe- 
drals may, in portions of their elevations, and in the ornamental gar- 
niture, if it may so be valled, of their interiors, be as perfect; but as 
they have, with few exceptions, been erected in different ages, their 
architecture does not symmetrically harmonize together. here: are 
few of them in which the Saxon, the Norman, the Saracen, the Gothic, 
or the Greek or Roman style is not blended in different portions af the 
edifice, and, the eye becoming confused by diversity, the effect which 
a symmetrical whole has on the imagination is lost. It may even be 
amatter of doubt whether the introduction of modern monumental 
sculptures, however great may be their merit as works of art, when 
not in alliance with the character of the locations in which they are 
placed, does not materially deduct from the effects of both. 

The repairs and alterations which are taking place in this church 
consist in removing all the pews which occupied and encumbered the 
centre of the building; they will be replaced by a series of stalls 
carved in oak coeval with the character of the edifice, which will be 
placed north and south iv the manner of those in a cathedral, sufficient 
space is left between them and the walls to allow a passage; in the 
centre wil be convenient moveable benches. By this means the mag- 
Dificent grouped columns will be visible from their bases to their capi- 
tals; the modern screen erected in the time of Charles II., which 
separated the western from the eastern portion of the edifice, is re- 
moved, as is also the orgau, which was placed upon and completed 
the partition; it will be fixed on a building which has been erected 
on the western side of the structyre, which communicates with the 
interior of the church by two of the fateral windows. By this arrange- 
ment a great advantage is gained, the whole extent of the church, 
with its lofty columns, intersecting arches, and vaulted roof, strikes 
the eve on entering the Roman portico of the western entrance. It 
was incontestibly proved, in removing the barbarous whitewash from 
the vaultings, that they had originally been painted in the most splen- 
did tints; there was not enough left to show the particular design, but 
it has been determined that they should be restored, which has been 
done with the elegance und richness which characterired ornaments 
of the class. The vividness of the colours and the delicacy displayed 
on this mosaic fresco, relieved by the dark sculptured divisions of the 
vault, has rarely been surpassed. On removing the floor to examine 
the bases of the columns, it was found that its original level was con- 
siderably below ifs lite one; it is to be so replaced that they will have 
their just proportions; the pavement will be formed, not partly of 
wood and marble as before, but painted tiles and tesselated pavement, 
in the manner of those of the sunctuary of Winchester. ‘The three 
windows at the eastern end of the church and others at the south side, 
will be filled with stained or painted glass in the ancient manner, 
composed of small pieces, the figures and ornaments of which will 
harmonize with the age of the edifice ; they are in the hands of Mr. 
Willement, who designed the ceiling; he has preserved in them that 
minuteness of execution, that dclicacy of detail, and that brilliancy of 
colour united with chasteness of design, which so well assimilates with 
the architecture of a Gothic edifice. ‘The arms of the Society will be 
emblazoned in it, those of the lnner Temple, which consist of a horse. 
striking the earth with his hoof, or “u Pegasus luna on a field argent.”” 

The monuments, excepting those of the recumbent knights mn the 
round church, have been removed, and it is proposed to erect a clois- 
ter adjoining, and communicating with the edifice, to receive them. 
This will be a preut improvement; the beautiful simplicity which the 
building in its leading lines presents, a heterogeneous series of monu- 
ments, tablets, aud inscriptions must necssarily destroy; the space 
between the windows is too small, and never was intended for them ; 
besides which, it will allow of these parts having a decoration of orna- 
mental painting, similar to that of the ceiling, this being necessary to 
give due and complete effect to the latter. immediately under the 
windows is a marble cornice, which, when restored, will seem to belt 
round the building and justly lead the eye, by its unbroken line,.to' 
give full value to its extent. All the smaller columns which are gt- 
tached to the internal ones that support the roof, and those on the 
side walls which reeeive the ribs of the arches, are found, the smaller 
tu be Purbeck marble, and the larger of Caen stone; whitewash, neg- 
lect, and age had effectually concealed their beauty; the splendid 
polish of the former, which rivals a mirror in brightness, will be 
restored, and their Lue of ebony will stand in effective contrast with 
the cream-coloured hue of the latter. The caps of those in the round 
churoh are beautifully carved, aceording to the fashion of the in 
which they were constructed. The outline of all is uniform, and the — 
detail of each is varied ; by this s simplicity and singleness of effect 
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is produced in the whole, and the minutest examination presents a 
néver-ending variety, by which the first impression is extended and 
maintained. The whole of these architectural restorations are being 
executed under the direction of Mr. Savage, of Essex Street. When 
completed, this ancient edifice will become an additional ornament 
to the metropolis—a pay and unrivalled specimen of the olden 
time. But the restoration of this beautiful church is not the only good 
which the liberality of the Societies of the Temple will have effected; 
, they have been the means of proving what may and can he done by 
the artists and artizans of England, when taste directs and liberalit 

remunerites. Such an example, set in such an edifice, will, in all 
probability, have a powerful effect in the progress of church decoration 


in all Its departments, 


LAND SURVEYING—THE SCALING INSTRUMENT. 


Sir—-Thongh having had something to do with the improvement of 
the new scaling instrament, now used in the Tithe Commission Office, 
yet I do not feel called on seriously to contradict the assertions of 
“Surveyor,” which appeared in your last month’s pablication, Nor 
would I presume to obtrude the fullowing observations on your pages, 
if the remarks that called them forth had not a tendency to contravene 
the great principle upon which your very useful work is professedly 
hased. It appeared that your valuable publication was to be made the 
at reservoir wherein to deposit the beneficent contributions that 

reely emanate from the generous and communicative head of genias, 
and from which source, those valuable contributions muy be made 
liberally to circulate for the noble ang philanthropic purpose of giving 
increased facility to the practical efforts of such persons as may not be 
so largely endowed with the inventive faculty. 

Some few however there are to be found so exceedingly contuina- 
cious—so irresistably wedded tu old prejudices --and so very yain of 
their fancied perfections in their several professions, that, like the 
burbarian Chinese, they reject with aflected scorn every proposed im- 
provement, the aduption of which would involve them tn the painful 
und huniliating ilmission, that there existed sueh a sanster as 
SUPENIOF | 

With “Surveyor,” continuous labour is professedly preferable to 

se und dispatch. Mf labour he the consequence of a “ curse,” every 
inventive ability given and excrcised, to remove or lessen that plysi- 
cal ineuhbus, evinces a disposition somewhere to lighten the anathema: 
but if the stand still or retrograde movement stupidly advorated by 
“ Surveyor,’ be acted on, we must he content (though human necessi- 
ties daily increase) painfully to endure the miserable infliction: we 
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must be satisfied to spend months at the drudgery of trigonometrical, | 


or astronomical, or other calculations én the o/d say, rather than avail 


ourselves of the “ready reckoner” or the log books prepared by a 
Napier or a Newton—lest the month's labour should be dintinished to 
ko many days—and that we might not dishonourably substitute the easy 
effort of the boy, for the overstrained and painful exertions of the 
mant!! 

_ But we tell “Surveyor” that there is not the slightest chance that 
his intimation will have any effect. And Jikewise, that the advocates 
of all petty interests and monopolies, however they may frown and 
storm in their pigmy huhiliments, must how the neck to the over- 
whelming force of successful improvement and reform. 

From the self-confident tone of “Survevor,” one would be led to 
suppose that he would willingly submit to a fair trial between his old 
method and the application of the instrument; ifat were ouly for the 
purpose of convincing other persons who have given it a trial, that he 
was sincere in his rejection of it; and that he had no sinister motive 
for giving public expression to the act of “laying it on the shelf.” 

I now confidently assert that the same quantity of average work may 
be done twice with the instrument, for once that it cau be done by 
“Surveyor's” method, and with a much greater degree of accuracy, 
and defy him to the practical dieproof upon any fair conditions he may 
propose. 

One can sceroely suppress the fall .ebulition of his risible fuculties 
on reading the latter part of his letter, #1 his puerile attempt to touch 
the high reputation of « notable and eminent engineer, by his (“ Sur- 
weyor’s”’) generous offer of a lesson at the chain. Fronv such 2 sample 
we may expect that the next unsolicited proposal of this astonisht 

preceptor will be, to instruct some of the first ‘literary slaremen ot 
the day in the letters of the alphabet. On this point, however, it is 
apparent that the very limited extent of his own aoquirements has 
ee ee ee eee oe ete 


af tu. 
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With these. few remarks I beg to conclude, hoping that if “Sir. 
veyor” should again have any desire for entering your columns, that 
he will do so with a single eye to the main object of your Journal, and 
not under the mcre influence of selfish or vindictive passions. 

I have the honour to remain, Sir, 
Your very obedient servant, 
B. T. C: oO. 


December 24, 1840. 


BEVIEWS. 


(Continued from page 16.) 


A Practical Inquiry into the Laws of Excavation and Embankment 
upon Railways, Fe. By « Resident Assistant Engineer. London: 
Saunders and Otley, 1840. 

(Second NOrICEe.) 

The remaining part of this work which we have announced.our in- 
tention of noticing, is devoted to the investigation of the barrowi 
system, in which the author proposes to give the result of his inquiry 
into the subordinate system of removing earth by means of wheel 
barrows and human labour. We regret that even the small share of 
praise we felt justified in bestowing on the first part of the treatise 
cannot be extended to the part now before us. 

And in order that onr readers may the better judge in what degree 
the author is warranted inthe strong contrast whteh he draws between 
his own labours in this field of inquiry, and those of former writers, we 
shall present them with an extract from his works, rather out of its 
true position, namely, the concluding paragraph, in which heglances 
with some contempt at the efforts of his predecessors, and turd with 
infinite complacency to the superiority, in all respects, of the process 


which he las himself employed. 


It will also he seen, that the principles upon which former authors at. 
tewpted to develope the general laws of excacation and embankment, wore 
evidently adupted, without any reference to the practical working of the sys- 
ten; and, that the mode of making their ubservations, (whenever they were 
made), was much too isolated, for (he purpose of affording au expanded and 
comprehensive view of the various agencies—collateral and direet—which 
are continnally acting, one upon the ather, aud hy which the ultimate resolts 
are collectively influenced. The error into which they have fallen, seems to 
have consisted in assuming, as their constants, quantities in the abstract ; or 
in observing in detail, instead of the aggregate ; and adopting the results of 
these separate observations, as if entirely independent one of the other: and 
therefore it is not to be wondered at, that many inatters, essential to the 
thorough sifting of the subject, were altowether excluded: and that the argu. 
ments founded upon these self-begotten phenomena, led them to a belief. in 
the inverse ratio 10 probability, if not of possibility itself. Thus, the ante- 
eedents being widely unconnected, and, froim their aumnber, subjcct to fre. 
quent error; the consequeuts derived from their combination, turned out 
utterly fallacious. The method we have pursued is exactly the reverse: our 
constants depend upon observations, made upou the combine! estects, pro. 
duved by the various ageucics in the aggregate ; and, by an aualysis of these 
we have descended, step by step, .y the details; and not advanced, from the 
minutiw of detail to abstract generalities, whieh have no foundation in trmth 


We shall reserve till the end of cur review the observations we 
have to make upon the boasting presumption of the latter sentence», 
remarking merely, in the mean time, that a more complete delusion 
uever entered into the miad ef man than that which seems to have 
tuken possession of our author, when he imugines that he has made 
uny aie like an analysis of the subject of which he is treating. His 
process has been on the contrary purely syuthetical, and we fear that 
rarely have such weighty and important conclusions been based upon 
such a miserably seanty foundation. 

The experimental part of this investigation commences with three 
experinrents, from which our author derives the following fact: “ éhad 
the mean time apent in Alling « barrow, whecling it four runs of locity 
foe yards each, and returning tith the emply darrom, és 5’ 45". He 
then gives two experiments which determine 7’ 20” for the t2me spent 
in filling one barrow, wheeling é four runs of tweniy-fve yards cack, and 
returning with the empty barrow, imeluding aleo the time spent in Alling 
the same barrow « second lime, and mheeling it forward two runs. Hence 
taking the difference of these two times, the author makes 
7/20" —5' 45¢=1'85", the times which elapsed in filling one harrow and: 
wheeling it forward two rans, or which is the same thing, 1’ 36”=- the 
time of filling a barrow, wheeling it one run, and returaing with the 


empty barrow. 
E2 
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Ttis next assumed that the time of filing the barrow must be equal 
to the time of wheeling over one stage, and returning with the empty 


barrow. Hence = = 67” (47'\the time of filling each barrow. The 


whole time occupied in making the experiments from which this re- 
sult has been derived is somewhat less than 32 minutes, this being the 
sum of the observed times in the whole five experiments. 

We need scarcely pause to notice how completely inadequate must 
be a limited experience of this kind as a standard for estimating either 
the nee or rate of in removing earth by barrows. As 
well might a traveller estimate his rate of progress from the beginning 
to the end of the journey, by observing his specd during some parti- 
cular half hour. As well might a vessel’s rate of sailing for weeks, 
months, or fora whole year be infallibly prognosticated from the in- 
-formation afforded by a simple page of the log book. 

We challenge all the examples since the beginning of time, where 
grand conclusions have been drawn from insufficient premises, to bear 
comparison with the instance which our author has here furnished. 
Telford, Rennie, Mylne, Smeaton, and all the other great engineers 
under whose guiding genius not a few great earth works have been 
executed long ere railways were thought or heard of, how many a 
laborious inquiry, and how many a pulnful lessun would have been 
saved to you, had the experience been yours, of the half hour during 
which these important experiments were made. 

It is dne to our readers, however, to inform them that there are 
three more experiments, “ conducted,” say the author, “in a different 
manner.” The difference consists in this, that these experiments are 
made upon a number of barrows together, instead of single barrows, as 
in the frst set of experiments. 

We relate this second series of experiments in the author’s own 
words, and we make no comment upon them, as our readers will per- 
ceive at once that they are equally Fon a in point of extent with 
the first five which we have noticed at length. 


Experiment 1.~—~Twenty-four barrows were filled, wheeled forward two 
runs, aud tipped, in thirty-eight minutes and forty-cight seconds , which is 
the same in effect, as if they were filled, wheeled forwards and backwards, 
and tipped upon one run, during the same time. 

: 2.—-Eighteen barrows were filled, wheeled forward one run, 
and brought back empty again, in twenty-five minutes, and forty-two seconds. 

Experiment 3.—Eleven barrows were filled, wheeled forward upon two 
teen minutes: which is the same in effect, as if 


runs, and emptied, in ej 
forward, emptied, and brought back, upon one 


they were filled, whee 
rail. 


From these experiments it is determined that 1°37” is “the mean 
time which elapsed while a single barrow can be filled, wheeled one 
run, emptied, and brought back;” we are then told that 37 barrow 
loads can be wheeled on each road per hour. And our author, assum- 
ing, we suppose, the weight of all earths to be the same, derives from 
this fact the performance of each single barrow road, and upon any 
number of these working together. It is obvious that thie assumption 
is most erroneous, as for example, the specific gravities of different 
soils may be stated thus, common mould 1°46, sand 1-52, sandy loam 
1.6, clay or marl 1°712, gravelly sand 1-784, gravelly clay 1°93, com- 
mon land gravel 2017, rough water gravel 2°32, common sand stone 
2:5, lime stone 2:7, 

Thus, supposing that a man can wheel of common mould 37 cube 
yards in a day of 10 hours, which accords with the author's statement 
of his performance, he would only be able, with the same labour, to 
wheel 28 cube yards of rough water gravel. And, without multi- 
plying examples to show the fallacy of any assumed standard, such as 
the author derives from his experiments, it may be observed, in gene- 
ral terms, that the quantity which can be wheeled will be inversely 
proportionate to the specific gravity of the stuff, and not by any means 
eonstant for all soils. 

Another error into which the author has fallen, is that of taking 
25 yards as the invariable length of a run. Our own opinion is, that 
this is too great a ra Ser for a level rond; but, besides this, it is most 
important to notice that, in order fairly to apportion the labour of 
wheeling, the length of each man's run must vary according to its rate 
of inclination. In practice this is we attended to, the workmen 
usually being. quite expert at fixing the position of the stages or 
resting-places, according to the slope of the run. 

There is yet a third error which we cannot pass over, namely that 
.Of supposing two men always te be gal he in filling, sige the 
time of the wheeler’s absence, so that one loaded barrow may always 
‘be ready for him each time be returns to the filling place. ‘te is evi- 
dent, and experience, moreover, has shown, that in some soils, such us 
light sands, a single filler will keep the wheeler constantly going, 
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whereas in others, such as stiff clays and maria, three and even four 
men are ne for the same purpose. hee 

Of such consequence, in an inquiry of this kind, are the culars 
which, as we have seen, the a bas omitted to consider, and so 
fallacious are the general assumptions in which he has indulged, that 
we cannot refrain from expressing our decided disapprobation of this 
second part of the work. i 

We have only further to remark, that with all these faults in his 
own work, it is scarcely to be berne that such a lofty contempt should 
be evinced by the author for all that has ever been written before on 
this subject. Certain we are, and we are happy to say it for the 
honour of the profession, that there are not wanting many, many prac- 
tical men, who, if they have never yeritfern on the subject, contain in 
their own heads, or perhaps in the shape of private memoranda, such 
a complete acquaintance with the system of barrow work, that they 
can predict accurately, on examination of the locality, every circum- 
stance of expense, time of execution, number of men and quantity of 
materials required, in any particular work. 

This, we presume, would indicate at least as much knowledge of 
the subject, in all its bearings, as the author of this inquiry could pos- 
sibly imagine any person capable of acquiring from the perusal of bis 
work. But how different in value must that knowledge be which is 
obtained by the practical experience of years, from that which is based 
upon the experiments of a few hours’ duration. The information of 
the practical man consists of gross results, with all the attendant cir- 
cumstances of which he is, or ought to be, acquainted; and his method. 
of arriving, where necessary, at the separate details, is really ana- 
lytical, and so directly opposed to the process of establishing gross 
resulta from separate experiments in detail. 


% 





LITERARY NOTICES. 


A very able work “ on the Law and Practice of Letters Patent for Inven- 
tions,” by Thomas Webster, Esy., has just been published, we shall notice this 
work in the next month's Journal. 

Mr. Whishaw’s Jong expected work on the Railways of Great Britain and 
Ireland has at length appeared. We received it so late in the month that it 
precludes our examining it with the attention which it deserves, we must 
therefore postpone our remarks, excepting so far as saying, that it contains 
several engravings of Locomotive Engines, all the rails in use, and other de- 
tails connected with railways, very beautifully executed; with valuable tables 
showing the results of practical experiments as to the actual working of 
English Railways. 

The History of the London and Birmingham Railway, by Lieut. Lecount, 
is a republication of his interesting and valuable contributions to Roscoe's 
illustrated work on that subject. 

The Building-ground Calculator, by E. W. Garbett, Architect, contains a 
series of Tables for ascertaining the value of Land per acre, when divided out 
into plots of various depths from 100 to 300 feet, at prices from 5}d. to 14s. 
Sd. per foot frontage, or £10 to £105 per statute acre. 





NEW INVENTIONS AND IMPROVEMENTS. 


Improvemenis in the construction of steam boilers and engines, and of locomotive 
carriages ; patented by Frank nite of Depford, manufacturing chemist, No- 
vember 5, {540,-—These improvements are numerous anid difficult to explain 
without the illustrative engravings ; a tolerable idea of their nature, how- 
ever, will be conveyed by the fol owing list of the ten claims ;—]. The em- 
ployment of a series of vertical tubes partly filled with water, and havi 
smal! pipes passing down their centres, forming ges for smoke or heat 
air. othe employment of a series of vertical tubes which are closed and 
unconnected at the top, and open at the lower end. which communicates with 
a chamber, or series of chambers, partly filled with water; and which tu 
have amall pipes passing up their centres, fur the purpose of conveying the 
steam to the boiler with which they are connected. 4. The use of flat 7 
bers connected by means of pipes, filled with water, the upper portion of such 
chambers, forming steam chambers. 4. The employment of wooden felloes 
to wheels used for locomotive and other carriages, which felloes are enclosed 
between two vertical wrought iron rings, to which the spokes of the wheel are 
welded. 5, The employment of hollow arms, which are open at the ends on 
which the wheels revolve, and through which opening the driving shaft 
. 6, The employment of collars or enlarged pieces running in beari 
a ere & Rroove and are ae with _ oti paras es oa 
that a regular su may be a to the wor requiring the 
same. 7. The mbt of filling up the space n the inn of the (Hero's) 
engine, 8. The method of reversing the motion of the engine by employing 
two sets of arma, with other apparatus hereafter deacribed. 9. The mode o 
inserting a wooden block or other slow conductor of heat between the tube 
which communicates the motion and the driving shaft, 10. Tho mode of 
fmparting motion to an engine shaft, ‘by meaus of an arm or erank-being 
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fixed on the middle of such shaft, and driven by one of two connecting rods 
alternately, which are both driven by the piston rod and guided by radius 
rods.—Mechfnica Magazine’ wi a 
: in wheels and. locomotive engines to be used on railways ; paten 
by, D aba Goue ’ of Bip bap ence ‘ ov. iw cre as oe 
consist simply in forming the outer or working sur- 
if the lire of engine 2 f J wheels, be stecl, which may be made of 
lication of steeled tires to wheels 
prevented by the difficulty of 





face of the re of engine map carri 
any required degree of hardness. ea 
san i railways, (it is said) has hitherto 
forging and fixing them. The following method of surmounting this diffi- 
aie is Mr. Gooch's :-—A faguot of wrought jron bars are worked and ham- 
mered, or rol ed into a solid plece, and afterwards drawn out in rolling, or 
under the hammer upon an anvil, having a groove to form the flanch, into 
the state of rim fron. An indentation or hollow is then made, lengthwise of 
the bar near the flanch, in order to prepare it for the reception of the steel. 
A faggot of steel bars is then so arranged, that when hammered and worked 
into its proper (wedge) form, the edges of the bars shall form the broad sur- 
face of the ire. The two burs of iron and steel thus prepared are then welded 
together, and afterwards formed into a rim or hoop of the form required. 
The whee! being prepared in the usual way, and its rim turned, it is laid flat 
on a true face-plate, and the tire being regularly and uniformly heated red 
hot, is put round it. The whole is then plunged into cold water or other fri- 

orific mixture, Which contracts the tire and hardens the steel. Holes having 
Pee previously drilled through the steel hoop, are now continued enrouea 
the rit of the wheel, and both ure rivetted together. Or, the rivets ma 
advantageously dispensed with when the steel is driven wel] into the inden- 
tation prepared for its reception. ‘ Many important advantages,”’ says this 
patentee, ‘will arise from the use of steeled tires. on railways; besides the 
economy immediately resulting from the greater durability, a vast reduction 
will be effected in the wear and tear of the engines, the carriages and the rails; 
while a corresponding improvement will arise in the comfort and safety of 
travellers. The intense friction to which the wheel is subjected, occasions a 
rapid wear and tear of the iron tire, productive of most injurious consequences. 
An indentation is soon formed by the raila on the tire, which disturbs the 
action of the wheel, and destroys smouthness of motion. The same causes 
derange the action of the engine itself; every revolution of the locomotive 
wheel brings an irregular strain on al! the parts, which materially increases 
the wear and tear to which they are liable. Great damage is also done to the 
railway, on which the wheels at every revoluticn act like so many ponderous 
hammers. Jt has been found advantageous tu make the working surface of 
the wheels conical, diminishing from the flanch; but the conical surface of 
the iron tire is soon worn down, and the wheel made conical the reverse way, 
causing a serious loss of tractive power and increase of friction on al) the 
parts affected. By the use of ggeled tires these evils are henceforth to be 
avoided, the extreme hardness ofthe surface enabling them to endure without 
injury the action of the rails for a considerable length of time.’—The claim 
is, 1. The mode described of forming and hardening steeled tires of wheels to 
be used on railways. 2. The use of steel in the tires of engine and carriage 
wheels fur railways. Mechanics’ Magazine. 


An improvement or improvements in the mode of resisting shocks to railway car- 
riages and trains, and also in the mode of connecting and disconnecting railway 
carriages ; ulso in the application of springs to carriages ; patented by William 
Henry Smith. late of the York-road, Jainbeth, but now of 20, Rockingham- 
row, West, New Kent-road, Engineer, dated Nov. 28, 1840—The first im- 
provement consists in applying to railway carriages certain combinations of 
machinery or apparatus, affording an increased length of elastic resisting 
power, with a consolidated action uf the same. calculated to obviate the pre- 
sent liability tu danger. The second, a peculiar mode of connecting the en- 
gines or carriages. whereby they may be more readily attached to each other, 
or instantly detached, thus placing them more completely under the control 
of the engine-inan or conductor, Ly whom the connect.on may be broken 
(without his Jeaving the aa doar in case of the engine getting off the rails 
or meeting with any other accident; or a solid connection may thus be 
formed between the carriages, causing a simultaneous action of the whole 
train upon one point of resistance, thereby lessening the amount of spring or 
other elastic resistance required, and at the same time ensuring greater sufety 
and efficiency of action, ‘The third, consists in a certain application of the 
vertical or side springs, by which is obtained in a greater degree an universal 
action of the carriage, presenting an increased elastic resistance in the direc- 
tion of the shock, whether lateral or vertical, In the first case, a series of 
helical or other springs are placed in parallel rows, side by side, beneath one 
of the carriages; a single buffer-bar extends, by connection, through the 
whole length of the train, and Pore about five feet beyond the carriages 
at each extremity. This buffer-bar is connected to two cross arms, which 
abut againat the two ends of the series of springs already mentioned. A 
buffer at the end of the bar receiving any shock, it is tranamitted along the 

- bar to the cross pieces impinging on the springs, which present an elastic re- 
sistance to such pressure. As these springs can be acted upon from either 
end, should a collision vceur from one train overtaking another, both would, 
if thus equipped, be. found unhurt, the consolidated resistance in each being 
brought simultaneously into action, Another mode of resisting sudden shocks 
is by means ofa male screw upon the buffer-bar running along the under 

' eide of the carriage frame, haying a quick thread “so as to fall by its own 

gravity, and turn freely in a nut or collar firmly affixed to the carriage. 
ny shock, it is said, would itted through this collar in a much 

Jess degree (proportioned to the angle of its thread). The end of the screw 
is attached to a strong verge spring, which increases the resistance to the 
turning of the scrow as it is wound up, so as completely to overcome the 
shotk. The screw is acted upon hy a buffing-bar. “The main value of this 
pitt of my invention," observes the patentee, ‘is, that the spring is affected 

Oat in a amall degree by the amount of shock endured ; its principal portion 

‘being received in the ‘collar, (he resistance not increasing in the same 

. ortion sgainst the spring asin the ordinary methods; but by the serew's 
. @pplication, I calculate, five-sixths of. the effect of the concussion:would be 
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received by the collar (ergo: by the cauntacs), and the same proportions to 
any extent.” A third method of resisting shocks is by means of an hydraulic 
apparatus, consisting of a large close cylinder filled with water, placed under 
the carriage ; a piston works loosely in this cylinder, the piston rod passing 
through a stuffing box, and forming the buffing bar ; a passage under the 
cylinder, which connects its two ends, is closed by a cock. On encountering 
a shock, the huffer-bar forces the piston ulong in the cylinder, the water 
rushing from before it through the open cock, the contracted orifice of which 
impedes its progress and checks the motion of the piston. As the piston rod 
is pushed in, a connecting rod passing from it to the cock closes the latter, 
when the water can only escape by the sides of the piston, thus offering a 
still grenter arnount of resistance. The piston is capable of working either way, 
according to the end of the train from which the shock is received ; and owing 
to the piston not fitting tightly, there wil] be no jiability of it or the cylinder 
receiving any injury. There is a reacting spring for restoring the piston to its 
original position-The mode of connecting and diseonnecting railway car- 
riages is by the following arrangement :—A connecting bar is attached to the 
engine by a pin joint, and kept in the right position by a staple pendant from 
the aaa get at the other end of this bar there is a piece projectin up- 
wards, bell-moutbed aperture is Jet into the front frame of the tender or 
carriage, Which guides the before-mentioned bar into the recess in case of 
any variation of the relative positions of the carriages. On pushing the car- 
riage, &c. up tv the engine, the har enters the aperture, pressing down a 
strong spring until the projecting piece of the bar enters a slot or cavity pre- 
red to receive it, when the spring rises and forms a permanent connection. 
n order to disconnect the engine, it is only necessary to press with the foot 
upon a small rod, which, acting on the projection, forces down the spring, 
and allows the lar to be withdrawu.—The new mode of applying springs to 
carriages of every description, consists in adapting four sets of helical springs, 
to work obliquely between the wheel axles and carriage frame, being inclined 
at. the angle of about 40° from each other towards the ends of the carriage. 
The object of this arrangement is (said to be) to receive the jerk in whatever 
way it may come, either from the wheels or the buffers, and transfer it to the 
opposite spring, which together (the one by compression, the other by ex- 
pansion) present an adihtiona) resistance to the action of the ehock. These 
seriogs abbey a double vertical action resisting shocks cither from above 
or below.—/bid. 


Improvements in railway and other propulsion; patented by John ote 
Shuttleworth, of Fernly-place. Glossop-road, Sheffield, gemtieman, Nov. 28, 
1840.—The contrivance of this gentleman bears a very close resemblance, in 
many parts, to the atmospheric railways long before the public, except that 
in the present instance the patentce alee to employ a denser fluid (water) 
as the motive power: A horizontal main or tube is laid along the line be- 
tween the rails, having a slot or opening on its upper surface ; this aperture 
is smallest at the top, and expands downward. A piston fits the interior of 
this tube, and terminates in a peculiarly formed guide-neck, for taking up 
and applying to the aperture in the pipes a continuous flexible valve or stuft- 
ing of india rubber or other suitable material. In front of the guide-neck 
there is one vertical and one horizontal wheel, to guide the piston steadily 
along the line with the smallest possible quantity of friction; while a thin 
metal plate passes up through the opening, and is attached to a railway car- 
riage of the ordinary construction. At the commencement of the line, a ver- 
tical pipe conveys a column of water on to the horizontal main, through a 
valye or cock opened or shut at pleasure. The efficiency of this agent may 
be produced by the pressure of an elevated reservoir, or by the application of 
steam power to force it into the pipes. On turning the cock the water rushes 
into the maiu, and drives the piston, with the carriage to which it is attached. 
forward ; the flexible valve, which lies along the bottom of the main. but 
passes through the guide-neok and up over the piston, is raised as the piston 
travels along, and forced into the opening of the pipes, where it is kept by 
the pressure of water behind the piston—The claim is—Ist. The application 
of the aa of a column or body of water acting against a piston in a tube. 
to which pistun a railway carriage, or other object to be propelled, is fastened 
for the purpose of pore 2nd. The mors guide-neck to the said 
iston for raising and conveying to its proper place the flexible valve or stuff- 
ng required to fill the slot or space left open in the upper part of the pro- 
pelling tube for the passing of the plate.—Zbid. 


Improvements in the manufacture of certain descriptions of cement ; patented 
by Richard Freen Martin, of Derby, gentleman, Dec. 2, 1840. 

The improvements which form the subject of this patent, relate more par- 
ticularly to those descriptions of ecment for which a former patent was ob- 
tained, dated Oct. 8, 1834, but are also applicable to other cements, as set 
forth hereafter. In the former patent, in order to produce certain hard ce- 
ments, it was directed that gypsum, either in its natural state or as plaster 
of Paris, or limestone, or chalk, or lime, in the state of powder, should be 
mixed with a solution of any strong alkali neutralized by an acid, (American 
pearlash and sulphuric acid being preferred) and that water should be added 
to the mixture ti)] it was in a fit state for casting or moulding into cakes, and 
to be subsequently dried and burned. The peteiiies has since discovered that 
the said processes may be facilitated and the cost of them reduced in the 
following manner ;-— 

_ First, Instead of employing alkaline and acid solutions, the acids and alka- 
lies are to be tised in the solid state, either added separately or previously 
combined together, and no more water employed than the materials them- 
selves contain. ; 

Secondly, in certain cases the addition of the alkali, or both the acid and 
the alkali are Ps pa with, and the quantities of these ingredients ncor- 
porated in the substances themselves are depended upon, to form the bases 
of the cements, In carrying out the first improvement, a quantity of Lain 
ash is dissolved in water, to which is added a sufficient quantity of sulphuric 
acid to form a neutral compound ; this mixture being evaporated to dryness, 
leaves the required compound in a solid state. | 

When it is desired to add the acid and alkali separately in a solid state to 
the gypsum, chalk, &c., pearl-ash is used and dissolved, or where cements ot 


ae 
superior. density are sae some of the alkaline earths (barytes fur in- 
stance)’ are employed. The acid constituent is obtaindd by using sulphur or 
sulphurie acid im combination with other mutters, as pyrites and — 
veegee~s-e OF Some BOlK substance containing both an seid and an alkali, as 
alum, &e. In this case itis necessary so to regulate the acid and alkaline 
proportions, that they shall always exactly neutralize each other. The acid 
and alkaline matter being provided in anv of these ways, is to be mixed with 
gypsum, or lime-stone, or chalk, in the following ropa: to anv given 
yaantity of either of the foregoing or similar substances. add as much solid 
alkali and acid as that for every part by weight of alkali (of the strength of 
the best. American pearlash) there shall be about 150 partes of the gypsum. 
&e., or of the gypeum and lime combined in equal proportions. These ma- 
terials are then to be ground together into a fine and well-mixed powder, 
- which is to be firet dried and afterwards calcined in suitable revolving cy- 
iindera, By the second improvement. cement may be furmed by combining 
fypeun 1d lime with a third substance containing or producing an actd ; or 
¥ combining gypsum and lime alone, without the addition of any third sub- 
stanes either of an acid or alkaline quality. 1. About two parts by weight 
peum are to be mixed with one of Fime, and for every 100 parts of 
Yiume ay thereabouts, there is to be added one part of sulplur, or of some 
aabestance from which acid is produced, regulating its quantity according to 
ite:supexior or inferior acid-producing qualities. 2. To make a cement from 
gypeum and lime alone, these are to be mixed in such proportions as that the 
moisture given off in ihe process of calcining them together by the gypsum. 
sha}} be just sufficient to slake the lime. When the London grey-stone lime 
is. aged, about two parts of gypsum arc os to one part of time. In all 
¢ wes the materials are to be ground and calcinerl as hefore stated. The 
mode of using the cements thus formed is the same as sct forth in the speci- 
fieation of the former patent. [t is fuund to be advantageous to use none of 
such cements in a fresh state. —Ibid. 
ant to Mariners.—We have lately real so much of the calamity of 
shipwreck, that any attempt to lessen its horrors, must be hailed as a real 
blessing. Few that have not heard of Captain Manby's Life-Preserver. We 
*---- jast witnessed a successful attempt of simpli ying the principle upon 
that valuable discovery is founded. so as to be available wherever 4 
cannen and a piece of rope are at hand. There is no occasion for a 
mortar or a rocket, a common ship gun will answer the purpose. The ex- 
peximent was lately tried on the sea shore, about a mile southward of Aber- 
satwith. We had been previousty intormed that Mr. Page. the supern- 
the Harbour Works. had, at the instance of the Harbour Trustees, 
d his attention to the subject. and we are glad tu state with the most 
success. The machinery 15 the simplest possiiile. A common twelve 
; + that. belonged to the uld Agenoria, was placed on the store, elevated 
te 40 degrees, and Jumled with a nine ounce charge of powden. with a well 
fitked wadding. Before us lay a long cot) of rope, finch diameter, with a 
ateut piece cf wood or plug, of the length of a common spade fastened to it. 
This plug is intended to be put in the mouth of the gun. The ploblem to be 
solved, was to prvject this piece of wood over the breakers befure us. so that 
abould a vessel have strack there. as we remember one to have done about 18 
months since at that very spot, and the sea should be too high for any boat 
ta live in the surge, a rope might be sent fram the Jand to the ship, or from 
the ship to the Jand. The simplicity of the whole affair sinitck us extremely, 
and oo alchymist waited with more anxiety the momeut of * projection ”’ 
than we did the firing of the cannon. Thos that know anything of these 
matiers wil] understand us when we say that our great apprehension was. 
Jest the rope should svap—ihat being the great diffleulty to be got over in 
these experiments. Bit cur apprehensicag were quite needless, The gun 
was Gred once, twice, thrice. ul the plug aud rope were hurled beyend the 
breakers without a thread of the latter breaking ce straining. Lis lengih was 
160 yards; but it might be extended by increasing the charge of powder. 
That peculiarity of the apparatus upon which the engineer mainly depends 
for counteracting the tendency of the rope to break is. Ly strengthening 
atvat twu feet of that part of it which comes in contact with the pha; this 
3s lone by adding 10 it four others of the size of lead lines, and which ure 
found togetl.er with pieves of spun yarn, and fastened to the phig with four 
stall staes, the main rope or a bit of chain instead, being fastened to it, by 
« ving and thimble. hus strengthened, the rape is found sufficiently strong 
fm: stand unharmed ayant the jeck with which if is projected frum the can- 
eon. and this it could not do without the four extra aupporters. va hig en- 
quiring af the engineer why be preferred + wood plug to a rocket or ball. he 
aiated that in case of aman overboard, the plug would foer; and that alan 
: f being fired fram 9 vessel. it would from its buoyaney be carried on 
the mere aciion of the sra. lis extrome simplicity is its great re- 
ation. There are few vessels without a caunon of sume size on 
and a hend-spike or capstan bar will answer the purpose of a plug 


perfectly well. We should have stated that she wetness of the rope after tha 


_ was found to be of no inconvenience, but care should be had 
m eniling it properly, 30 as to enable it to play out with facility.—Carmarthen 


of Signals on the Great Western Raikeay.—The whole of the en- 
5 Stokers, guards, conductors, and other persons employed on the 
mlway throughout the line were assembled at the engine-house uf the Pad- 
~ 3 '-. station last week, when a new code of signals. pre by Mr. 
Brunei, the engineer-in-chief to the ape say de were fully explained to. them 
by that gentleman, and several of the signals wers put into  decinairy opera- 
tion. A special train was sent from the Paddington to the Farringdon-road 
station, to convey the engineers, atokers, guards, &., at that end of the line 
t» town. By the adopuon of the new- code. distinet and immediate intima- 
“<n will te given to the engine-drivers and others of the Jeast obstruction 
tong the line. 

Night Signals-—The manager of this company, R. Hall,: 
Eey., has invented an ingenious system of aight. signals for the anes 
Counties Railway. On the back part of the ebimacy of the engine is placed 
@ reflector, so inclined thai a light pressing from tle.tep cf the train wih be 
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_ down upav him. The two _ ards sent with every train are provided 
their conimon Tights, with two signals cdnéisting of blue and red 
7 Upon the removal of « piece of tin, 1, screw presses upgh some fal-i 
minating powder, which immediately ignites the signal, und gives out a most” 
intense ight for sume time. which, falling on the engine reficetriy, is sent 
down concentrated npon the engine man, so that he is immedintely aware of: 
the signal. The blue light indicates caution, and the red ight danger. The 
light is so exceedingly intense as to give a brilliant illumination all around,” 
and the men who have tried it declare {f they were asleep tt would wake 
them. The erty signals throw off several lumitious bails in succession, 
but Mr. Hall will in tuturo use the Hight only, At the junction of the 
Northern and Eastern, and other pirts of the line, the men are provided 
with these signals. A sliding reflector is added to give greater power to the 
light, but from what we hive seen, we ure of opinion that that is tnneces : 
sary, as the lights are so ee 4 that they may, in our opinion, be seen for 
10 or 15 miles off.—Railwey Magazine, 
ADVERTIOEMENT. 
To the Directors of the Seyssel Asphalte Company, “ Claridge’s Patent.” 
Gewrizmxn—In reply to your application, I think it but an act of justices 
to state, that wherever I have introduced your Asphalte Mastic, it has been: 
perfectly successful. 
I have used it very extensively not only at Paving and to resist demps, but 
also at the South Metropolitan Cemetery at Norwood, in covering @ very 6x- 
tensive ramge of catacombs, where it forms a terraced floor quite imperylous 
to wet, and not acted upon by the weather. 
I am, Gentlemen, your obedient servant, 
Wiruram Trea. 
17, St. Helen's Place, Dec. 22, 
~The reader is also requested to peruse the List of Testimonials at 
the end of this Journal; the above having been receivetl too late to be in- 
serted in the list referred to. 
Seyssel Amphalte Company's Works, Stangate, Westminster Bridge. 


LAW PROCEEDINGS, 
PATENT LA Maemeaes. SPECIFICATION, 
IN THE MATTER OF JONN SITARP’S LETPERS PATENT. 
In the Rolls’ Court, Tuesday, Dec, 22. 


Lord Laugdale pronounced his decision upon the petition of Joshua Words- 
worth (reported in last month’s Journal, page 428.) for expunging from the 
memorandum of alterations in the specification of Sharp's letters patent “ for 
machinery for converting rope into tow,” certain portions which were alleged 
to be in substance descriptive of the same machinery as was invented by the 
petitioner. The petition stated that Sharp had, under the 5th and 6th Will, 
IV., c. 73, with the leave of the Sulicitor-Gencral, entered with the Clerk of 
the Patents certain memorandums of alteration of part of his specification, 
which alterations the petitioner, Wordsworth, complained of as a new ar 
rangement of machinery, extending Sharp's patent to what the petitioner 
alleged was in substance his own invention for licckling and dressing flax, 
&c., as described in his specification. His Lordship said he had delayed hie 
decision for the purpose of collecting information as to what had been done 
by the Court respecting amendments of specilications, and it appeared it was 
usual to make ainendments. in the enrolment in cases where there were cleri- 
cal errors negligenter per incuriam wel ex iapsn calami acriptoria, and this 
lad been done, sometimes by reference to the Master of the Rolls, by the 
Lord Chancellor, and in one instance by the Lord Chaneellor himself upon 
an order from the Crown, sometimes by writ of Privy Seal, sometiues by 
consent of the Attorney-General, and sometimes by sign manual. Ju all 
moflern instances the alterations had heen merely clerical. It did not appear 
that the Maater of the Rolls as keeper of the records had cver exercised any 
authority in matters of this kind when the error complained of was not merel 
clerical, He was clearly of opinion that he had no authority to make the 
alteration asked for, and he must dismiss the petition with costs. . 


The Queen v. the Grand Junction Railway ey news 2 
__.... Bench, November 15.—3ir &. Pollock applied for a rule, calling on the 
Grand Junetion Railway Company to show ciuse why a writ of mandamus 
should not issue, commanding them to obey the enactments of the 19th sec» 
tion of the Act3 Victoria, pt 49, which was as fullows :— And be it further 
enacted, that ‘the charges of the sain-revited Acts, or either of them authorised 
to he made for the cirriage of any passengers, gouds, animals, or other mat« 
ters-or things to be conveyed by the said company, ot for the use of a 
steam power or eatriage to le sspplied by the said compaity, aball be at al 
fdmes charyed equally and after the same rate per mile or per ton per méle, 
in respect of all passengers and of all goods, animais,.on carriages of a like 
desoription nape ah propelled by a hike carriage or engine passing om the 


same’ portion: ef the line capt and under the same circumstances, And no te~ 
duction or advance io eng charge for i By the suid company, —~ “— 
locomotive power to be sayplied by them : 


the uee of any’ 2 ; 

direct: or inaineet} ‘ia favour of or against an — cnlar company or _ 

zon travelling wpon or using the samme portion of he said: railway, under the 
"* > ghreraastanees aa aforesaid:’’. He made. this application at the in“*--—~ 
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of Mesnry, Pickford, the carriers, who would, unless the court interfered to 
tact, them from the company. be obliged cither to give a p the eg Na 
Business altogether, or to carry it on without deriving any profit from it. It 
appeared from the affidavits, that the usual method of transmitting goods 
from London to Liverpool and Manchester, was by the London and Birming- 
ham Railway to Birmingham, thence by the Grand Junction Railway to 
Newton, aad from Newton by the Liverpool and Manchester Raflway to 
those towns reapectively. The Grand Junction Company had. it appeared 
anted to Messrs. Chaplin and Horne the aceommodation of permitting the 
ein on which their were placed to pass at once from the London and 
Birmingham line to the Grand Junction line at Birmingham. and from the 
Grand Junction line at Newton to the Liverpool and Manchester line, with- 
out aay change of cartiage or unloading, but since September last had re- 
fused to afford similar ftaeflities to any other carriers ; and when applied to 
by Messrs. Pickfon! on the subject, had informed them that they could nat 
ord them the desired accommodation unless they paid something additional 
for it, while it was afforded to Chapin and Horne gratuitously. The expense 
rid loading and unloading the trucks would be about £5. a day additional to 
‘Messrs. Pickford, besides the Joss of time which it would occasion them. It 
appeared also that the company at the Camden Town station charged 65s. a 
ton for the carriage of goods to Liverpool or Manchester, but they made 
Messrs. Chaplin and Horne an allowance uf 10s. a ton for collecting and dis- 
taibating, the goods in London, which allowance they refused to make to 
Messrs. Pickford. Thore was a clause in every pailney act empowering other 
s ihnan the company to start locomotives and trains on the railroad, 
But this was a complete dead letter, inasmuch as the company might refuse 
guch persons the use of their pumps or of their coal depots, and had also un- 
limited power in regulating the times of starting, &c., of such engines The 
fact was, the company was aiming at a complete monopoly of the carrying 
trade, which they would certainly acquire unless they were compelled to 
obey the enactments of the clause itt question.—Mr. Justice Patteson granted 
a rule to show cause. 
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PROGRESS OF RAILWATES. 


Manchester aud Leeds Railway-—Completion of the Sunomit Turnel.—On the 
Sth ult. the last brick of this great undertaking was keyed-in by Barnard 
Dickinson, Fety., the resident engineer, who was presented on the occasion 
(by J. Stephenson, Esq., the contractor) with a silver trowel, the gift of the 
inspectors and sub-contractors on the works. The tunnel was lighted by 
torches, and a large company of ladies and gentlemen were present to witness 
the ceremony. At twelve o'clock, Mr. Stephensun, accumpanied by his 
manager, Mr. G. Mould. Mr. Dickinson, and other gentlemen connected with 
the company, entered the tunnel amidst the acclamations of the ek as- 
sembled, when Mr. Stephenson, in preseuting the trowel, congratulated Mr. 
Dickinson on the successful completion of a work, which, but for the united 
akill aud enterprise displayed in its execution. would have been insurmount- 
able. Mr. Dickinson then finished this great work, by heying-in the last 
brick, amidst the ¢heers of the spectators ; after which he delivered an ani- 
mated address, in the course of which be observed that some idea might be 
formed of the aynount of labour employed in the construction of the tunnel, 
when he informed them, that had it heen left ta the unassisted efforts of one 
man, it would have taken him as much time tu complete it as had elapsed 
between the commencement of the Christian era and the present day, namely, 
one thousand eight hundred and forty years! At the conclusion of the cere- 
mony the company were invited to partake of a cold collation at the Summit 
Inn, when several excellent speeches, having reference to the completion of 
the work. were delivercd in the course of the evening. The workmen were 
aleo regaled with abundance of good cheer withia the tunnel.— Midland Coun- 
ties Herald, 

_Qldkum Branch Railway—On Saturday, the 12th ult, a number of the 
direeturs of thy Manchester and Leeds Railway. accompanied by their prin- 
cipal engineers, visited Oldham, and examined the country between Oldham 

the muin line, for the pupose of determining the best course for the Old- 
ham Branch Railway. 

Contemplated Railway through Blackburn.—We rejoice in being enabled to 
state that the first step has at length been taken to secure to Blackburn and 
the surrounding district the malar i of a railway communication with the 
North Union and Manebester and Lecds lines. On Thursday last, a highly 
respectable meeting was convened by circular, at the Hotel, in King-street. to 
confer with Mr. Stephenson, the eminent engineer, and two other gentlemen 
of the same profession w accompanied him, upon the subject. The meet- 
ing was well attonded, and bit one fecling appeared to pervade the company. 
Vig., an anxious desire fur the accomplishment of the object in view. The 
engineers exhibited a map of the different railways, with the proposed line 
from the North Union at Preston. through Blackbuen, Acurington, and 
Burnley, tu (he Manchester and Lees Jine at Todmorden, a distance of about 
twenty-six miles. William Turner, » M.P., having been called to the 
chair, a long conversatign tuok place between Mr. Stephenson. the chairman, 
William Feilden, Esq.. M.P., Joseph Feilden. Esq., P. B. Towneley, Esq, 
James Neville, Esy.. and others, the result of which was the appointment of 
@ committee, ty confer with the directors of the North Union and Manches- 
ter and 8 Companies, and also with the owners of property on the pro- 

dine ; and to ascertain what pecuniary oxgistance they were disposed to 
render . towards. obtaining a survey, from Preston to Baniley, the cost of 
which was estimated at £70. The ground 
heliove, bas al been surveyed ; and it is.unserstood thai the Manchester 
and Leeds arse nig Sg disposed to extend their. line to Burnley, stabbetg 
eomapany: be formed to continue it through Blackburn to ton, 





ano 
Should this expectation be realised, and there appears no resson te doubt 
tak it will, 4t will do gaoch to Facilitate the proposed vodertaking.—Blockburn 


Standard. 
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PUBLIC BUILDINGS, AND IMPROVEMENTS. 


Fresco in the New Houses uf Parliament.—Cornelius, the celebrated Ger- 
man painter, is, it is said, on his way to this country, where he {s to be con- 
suited as to the frescos of the ncw Houses of Parliament. Certainly Cornelius 
has no merits which can give him a superiority over Englishmen in the re- 
presentation of English scenes. We have no illiberal prejudices against foreig 
artists, and should be the first to recommend the purchase of their worka 
our public collections, bat we think that when any great national commemo~ 
ration is the sabject, the emplovment of foreign artists is a desecration of the 
monument. ft is thus also we viow the employment of Marochetti at Glas. 
gow. How differently would Titian, Murillo, Rubens, Rembrandt or Lebrun 
represent the English people in the performance of the same action—however 
great might be the skill of the artist, he would be wanting nationality. How 
are we ever to become a great nation in art, when we are deprived of the 
only opportanity of giving scope to the powers of our artists! 

Wi Chapel, Great Queen Street.-The small portico which has been 
attached to the front is completed. 

Britith Museum-—A_ temporary communication has been opened through 
the Long Gallery, so that the visitor is now able to proceed all round the 
Museum. In the upper Egyptian room are two fine specimens of Egyptian 
sculpture in infaglio rilevato, highly deserving of attention. 

Ctifford.—On Monday the 23rd of November, the foundation stone of a new 
church about to be erected at Clifford, in the parish of Bramtram. in the West 
Riding of the county of York. was laid by Miss F.'E. Fox, daughter of 
George Lane Fox. Esq.. of Bramham Park The ceremony was attended by 
many of the clergy and gentry in the neighbourhood. ix church will Le 
endowed with £1,500 by G. L. Fox. aq., and the Dean and Chapter ot Christ 
Church, Oxford. give £200 further endowment when the church is opened. 
It will be built by subscription in the neighbourhuod and elsewhere, which 
bas been libera'ly responded to. The design is furnished by Messrs. Aukdn- 
son, architects of York, to whose charge the bullding is intrusted. The 
church is intended to contain 300 persons ia free pews, and there are no gal- 
leries. It is built in the farm of a cr 5s, with transepts: and a tower 70 feet 
high at the west end, and is of the pointed) or early English style. The en- 
tire building is faced with free sterne from the neighbourhood. and the eest 
when complete will he about £1050. 
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MISCELLANEA. 


Cornish Steam Engines-——The number of pumping engines reported this 
month is 54. ‘They have constuned 3193 tons of cual. and lifted 30 million 
tons of water 10 fathoms high. The average duty of the whole is. therefore, 
58 million pounds lifted one foot high by the consumption of a bushel of coal. 
Richards’s stamps at Wheal Vor works with hot condensing water. The 
boilers are being changed ut Trelawney’s engine. Wheal Vor. and are leaky 
at Tincroft; Wheal Prosper ; Cargise: Taylor's, Woolf's, and Bawden‘s 
engines, Consols; and at Hoeking'’s engine, United Mine —LZean's Engine 
Reporter, December 11. 

Ww Lake of Haarlem.-—The ae of Holland has just authorized the raising 
of an additional loan of three millions of florins for draining the Lake o 
Haarlem. 

Proposed Suspension Bridge ovrr the Haslar Late at Portsmouth.—The usual 
caleulation for the maximum Joad on each superficial fout of the platforms of 
suspension bridges is 70 Ib. ; but. as in the event of a crowd of persons as- 
sembling. the pressure may increase to nearly 100 Ib. per foot, and by the 
passage of soldiers marching in regular time the strain may be greatly aug- 
mented, the precios assumed 200 Ib. per superficial foot as the amount of 
load to which the platform might Le subjected. The peculiar feature of this 
bridge is the substitution of east iron chains for the wrought iron ones gene- 
rally used. This deviation from the usual practice is adopter as a measure 
of economy, and witha siew of increasing their stability and durabililty, 
cast iron bemg much Jess influenced by atmospherie action than wrought 
iron. Cast iron beams, when well proportioned. will bear a very considerable 
tensile strain. As these chains would be proved beyond the weight they are 
intended to Lear. nv doubt 14 entertained by the author of their security, 
The platform. which is formed of transverse tron girders. carrying cast iron 
plates three quarters of an inch thick, with dovetails falling into holes cast 
in the piers, is suspended by wrought iron rods 13 inch square from two 
lines of chain only, as the struin is more easily brought to bear on them 
than on @ greater number of chains. They are trussed laterally to prevent 
oscillation, and the balustrade ia so constructed as ta prevent the undulation 
so brewaheel to suspension bridges generally. ‘To insure a perfect bearing. 
cach pair of links of the chains arc, in inanufacturing, cramped together, an 
the holes Lored out to receive the ping, which are turned to fit. them accu- 
rately: they are of a larger sixe than usual, being four inches diameter, and 
a less number are employed. The picrs on which the chains pass are of cast 
iron. 33 feet high above the Jevel of the roadway. 

The extreme length of the bridge 18 ...-cevcssesceereces 632 feet. 
The breadth of the roadway 4 — 
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The clear waterway between the piets ...-cessseereeesee BOO — 
ar clear headway of the platform above the high water 
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Ditto dlitta abaye low water dine. aee@nsseegaastwanntroesn : 
The tension on the chains is caleuluted as equal to 991-4143 tons. Tosustain 
this tensiun, the section of the chains is 296 square inches, and g scvan 
done per aguare inch ag the clatieliit opha of ON 6 tooe afer the ealew 
chains will equal 1,792 tons, leaying @ surplus vt CD , 
lated oo fas teen deducted from the real strength of the chains.—Zrren- 
tor's Advocate. 
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STEAM NAVIGATION. 


Messrs. Rennie are fitting their trapezoidal paddle-wheel to the .d/rican, 
a government steamer, instead of the common paddle-wheel, which bas been 
heretofore used; this will form an excellent criterion of the comparative 
advantages of the two wheels. They are also fitting similar wheels to a 
vessel for the French government. 

The Screw government have determined upon building a steamer for the 
ores of trying the Archimedean screw; orders have been given to Messrs. 

eaward for a pair of engines of 200 horse power each, for working the 
vessel. 

4 Gravesend steamer is on the stocks, which is stated will run from the 
Blackwall Railway to Gravesend within the hour. Messrs. Miller & Raven- 
hill have the construction of the engines in hand. 

Rotary Engines.—Mr. Galloway is about applying a rotary engine of his 
invention to a new boat, for the purpose of working the screw without the 
necessity of using any intermediate wheels or gearing. The boiler is tubular, 
upon the locomotive principle. Messrs. Rennie are constructing the engines, 
which are now being put on board at their wharf at Blackfriars—Another 
‘boat is being fitted with Binns’ patent rotary engines, of considerable power, 
and a tubular boiler, to work a wheel upon a new priuciple in the stern; the 

e-boards are suspended upon their axes, and allowed to work freely 
upon them without any stops, so that the paddie-board is always kept in a 
perpendicular position. 

Launch of an Tron Steamer.—There was launched from Mr. Borric’s ship- 
building yard, Broughty Ferry, on Friday, 11th ult., an iron-built twin 
steamer, named the Princess Royal. This vessel has been built for the Tay 
Ferry Trustees, and is intended to ply between Dundee and Newport; her 
length on deck is 106 feet, by 34 feet in breadth, giving the extraordinary 
area on deck of 3604 square feet; she has been brought up to Dundee, and 
Mr. Borrie has commenced erecting her engines on board, which are of 80 
horse power, and one in each of the hulls. The hulls are connected by the 
deck beams, and by six systems of trausverse stays; the fastenings of these 
stays are placed within a few inches of the lead water line, for the more 
effectually maintaining the hulls in their true relative position ; there is an 
intermediate space between the hulls, 10} feet in breadth, which extends the 
whole length of the vessel; there is only one paddle-wheel, and it works in 
this space nearly at the centre of the vessel, and is completely hid from view. 
When used as a ferry buat a twin steamer possesses many advantages, from 
her peculiar construction, over a single vessel; amoug these the most pro- 
minent are the great facility with which a twin steamer can take the qnays 
from the absence of the paddle-wheels on the sides, great stability, easy mo- 
tion in a cross-swell, great buoyancy, without having a great length and 
breadth of floors, and the sectional area of displacement not greater than 
what would obtain in a single vessel of the usual proportions. The form and 
finishing of this vessel are much admired, and wil) not fail to bring additional 
reputation to the contractor, whose eminence as an engineer is already fully 
acknowledged. 
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LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 27TH NOVEMBER TO 23RD DECEMBER, 1840. 


Mires Benny, of Chancery-lane, Patent Agent, for “certain improve- 
ments in looms for weaving."—Sealed November 27; six months for enrol- 
ment. 

Joun Cray, of Cottingham, York, Gentlemen, and Faepxaicx Rosxn- 
nORG, Of Sculcostes, in the same county, Gentleman, for “improvements in 
arranging and setting up types for printing.” November 27 ; six months. 

Joun Conpre, Manager of the Blair Iron Works, Ayr, Scotland, for “ im- 
provements in apringe to locomotive railway and other carriages.”-— 
November 27 ; six months. 

Grorct Ho.swortny Paiwer, of Surrey-square, Civil Engineer, and 
Cuaa.es Peaxins, of Mark-lane, Merchant, for “improved constructions of 
pistons and valves for retaining and discharging liquids, gazes, and steam.” — 
November 28 ; six months. 

Gronex Biax.iann, of Greenwich, Engineer, for “an improved mode of 
propelling ships and vessels at sea and in navigable waters.” —November 28 ; 
six months. 

Heway Buives Cowrxn, of Lower-street, Saint Mary, Islington, Iron- 
monger, for “‘¢ 2 in taps to be used for or in the manner of stop- 
socks, for the purpose of drawing off and stopping ihe flow of fiuids.”—De- 
cember 2; six months. 

Jaws Rosinson, of the Old Jewry, Manufacturer of Machinery, for “a 
sugar-cane mi of a new construction, and certain improvements applicable to 
sugar-cane mille yenerally, and certain improvements in apporatus for making 
sugar.”'—December 2 ; 21x months, 

Avexanper Honarto Snarson, of New Palace-yard, Westminster, Gen- 


Sweetest MA te 


tieman, for “ an improved machine or epperatus for working pumpa.”—Com- 
municated from a f er residing abroad. December 9; six months.. 

Wr11am Perce, Adelphi, Gentleman, for “ improve- 
mente in the wool, both in the raw and manufactured sfate, 
by canst the guulity wiil be considerably improved.” -—December 9 ; 
six monthe. 


I Engineer and Architect 


Cuaaies Winrearon Barzis, of Birmingham, Accounting-house Clerk, 

for “ an improved metallic pen, to be called the Patent Flexion Pen and Im- 
Penholder.”—December 16; six months. 

Grorce Wi.pus, of the city of. London, Merchant, for “ improvements in 
the manufacture of while lead.” —Communicated by a foreigner residing 
abroad. December 16; six months. 

James Davis, of Shoreditch, Engineer, for -‘ an improved mode of apply. 
ing heat to certain steam-boilers.”-——December 16 ; six months. 

Jonn Stewarp, of Wolverhampton, Exq., for “an improvement in the 
construction of piano-fortes, harpsichords, and other similar stringed musical 
insfruments.’’~—-December 16; six months. 

James Motynevx, of Preston, for ‘an improved mode of dressing flax 
and tow.” —December 16 ; six months. 

Cuarves Borron, of Farringdon-street, Gas Engineer, for “a certain im- 
provement in gas meters.—December 16; six months, 

Hvau Granam, of Bridport-place, Hoxton, Artisan, for “a new mode of 
preparing designs and dyeing the materialx to be used in the weaving and 
manufacture of Kidderminster carpets, and for producing patterns thereon, 
in a manner nol before used or applied in the process of weaving and manu- 
Sacluring such carpets.” —December 16: six months. 

Josern Beats, of Portland-place, Wandsworth-road, Lambeth, Engi- 
neer, for “certain improvements in locomotive engines, and in carriages, 
chairs, and wheels, for use upon railways, and certain machinery for wee in 
the construction of parts of such inventions"—December 16; six months, 

Anprew Pruas 1’Otszowskt, of Ashicy-crescent, Gentleman, for “a@ 
new and improved level for ascertaining the horizon, and the several degrees 
Of inclination.’ Communicated by a foreigner residing abroad.—December 
16; six months, . 

Witiiam Tupor Mas ey, of Wellington-street North, Mechanical Drafts- 
man, for "certain improvements in producing surfaces to be used for printing, 
embossing, or impressing.” —Tecember 17 ; six months. 

Apranam ALEXANDEK@ Livpo, of Finsbury-circus, Gentleman, for “ én- 
provements tv be applied to railways and carriages thereon, fo prevent acci- 
denis, and to lessen the injurious effects of accidents to passengers, goods, and 
railteay trains.”—December 18. six months. 

Exras Rosinson Hanncock, of Birmingham, Esq., for “ certain improve- 
ments in mechanism applicable to turn-tables, for changing the position of 
carriages upon railroads, for furniture and other purposes.”—December 18 ; 
six months. 

Ricwarp Corts of Southampton, Slate Merchant, for “ improvements in 
machinery for manufacturing tanks and other veuselx of slate, stone, marble, 
and other materials, and in fitting and fastening such materials iogether."— 
December 23 : six months. 

BENJAMIN Baruute, of Henry-street, Middlesex, for “improvements in 
locks, and the fixings and fastenings thereto belonging.”—-December 23 ; six 
months. 

Joux Brumwett Greason, of Newcastle-upon-Tyne, Northumberland, 
Soda-water Manufacturer, for “‘ improvements in pigments, and in the prepa- 
ration of the aulphates of iron and magnesia. December 23; six months. 

Frepericx Payne Macks.ran, of Birmingham, and Jamns Murpocn, 
of Hackney-road, Civil Engineers, for “‘ certain improvements of or belonging 
to tables, a portion of which ia applicable to other articles of frerniture.” 
Partly communicated by a foreigner residing abroad.—December 23 ; six 
months. 

Grorcr THornTon, of Brighton, Civil Engineer, for “certain tmprove- 
ments applicable to railways, locomotive engines, and carriages.—December 
23; six months. 

Joun Dicxtnson, of Bedford-row, Esq., for “ certain improvements in 
the manufacture of paper.” —December 23 ; six months. 

Davin Warner, of Angel-court, Throgmorton-street, Merchant, for 
“ certain improvements in the methods of purifying vegetable and animal oils, 
Sats, and tallows, in order to render those substances more suitable to soap. 
makiny, or for burning in lamps, or for other useful purposes, part of whick 
improvements are also applicable to the purifying of the mineral oil or spirit 
commoniy called petroleum or naphtha, or coal oil, or spirit of coal tar."— 
December 23 ; six months. 

Joun Jones, of Leeds, Brush Manufacturer, for “ improvements in carding 
engines for carding wool and other fibrous substances,”—Communicated by 
a foreigner residing abroad. December 23: six months. 

Josern Barxen, of Regent-street, Artist, for “improvements in gas 
meters.’’——December 23; six months. 
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TO CORRESPONDENTS. 


The drawings of the new town hall af Ashton-nuder-Lyne will appear next 
th. 


month. 
Additional © falcata on the Reform Club will be given when the building is 
entirely finished. ; ; 
Communications are requested to be addressed to“ The Editor of the Civil 
s Journal,’ No. 11, Parliament Street, Westminster. 
ooks for review must be sent carly in the month, communications on or before 
the 20th (if with drawings, earlier), and advertisements on or before the 
instant. 


Vole, 1, 11, and 181, may be hed, bound in cloth, price £1 each Volume, 
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/.0 NEW TOWN HALL, ASHTON-UNDER-LYNE. | 
ARcuITECTS, Messas. Youxa anp Lee. 
With an Engraving, Plate II. 


A brief description of this building appeared in the No. for last 
July. It is in the Roman style of architecture, and consists in front 
of ‘an attached Corinthian colonnade in anéis, surmounted by a balus- 
trade of the same order, which forins a parapet to the centre of the 
facade, and is crowned by a group of sculpture. The wings consist of 
a single interpilaster, and terminate above with a plain parapet. The 
two flanks of the building are alike; and consist simply of three win- 
dows in length, each similar to those in front, with ante at the corners 
only. The attic wall with its cornice is also continued round the flanks. 
The internal arrangements, it will be seen, demanded that the front wall 
should form an uninterrupted line, and be pierced with windows along 
its egtire length; and it was therefore considered preferable to have 
attached columns—-an arrangement adopted in the Erectheium at 
Athens. The order itself is divided into two stories, and is clevated 
upon a lofty stylobute. Its’ proportions are chiefly taken from the 
Pantheon at Rome. A dentil cornice, instead of one with modillions, 
is used to save expense. 

The design although making no pretensions to originality, is in keep- 
ing with the style adopted, und does credit to the architects, Messrs. 
Young and Lee of Manchester. 

This building, erecting from desigus by one ‘of the architects en- 

ed, Mr. William Young, of Manchester, is now on the point of 
wing roofed in. It stands on the north side of the new market-place, 
Ashton-under-lyne; a town which, compared with its size, may be 
said to he rich in public and private buiidings of importance. Many 
of these are of a very tasteful character, and certainly reflect great 
credit on the spirit of the inhabitants. The main portion of the edi- 
fice before us, being that shown on the plan, is entirely fuced with 
tovled Ashlar, from the quarries of siddlewerth, in Lancashire, and 
the remainder of the building faced throughout, with stone from the 
neighbourhood, neatly frammer-dressed. 





i . 
' 
tt o 
. 
, 
, 
i] H ry ‘ 
4 
oe 1 

e ' a a! ’ 

H t H Wee 
r % 
ae 
{ 
\ 
20 oat RRA ES NCTA : 
bel 
a Addn gatas FR RB a Br fle tt ste at TINIE ge mdse 

f Seer rea ected atteatecnanien ahaa eee 

, ATE CEE hn as <gmE~Eiemicominnass 
eS OR EEE gare 
. 
1 | 


— 





Scale 30 feet to an inch, 


A, Area. P, Piazza, 33°0x 86. E II, Entrance Wall, 33:0 31-0. §, 
part of Staircase. CR, Committee Rooms, 26°0 «24:0. CO, Collector's 


Office, 13°0 x 24-0. WR, Waiting Room, 24°6 x 13-0. 


_ The plan will describe the principal floor, which is 16 feet igh 
in the clear, and comprises an entrance hall, approached by a piazza 
in front, and arranged asa triple colonnade of the Ionic order. A 
handsome geometrical stone staircase, 24’ 21' leads from this to the 
first floor of the pe whose principal feature is a large public 
room extending over the entire space shown in the plan, $3 ft. in 
length by 40 ft. in width, and 28 feet high to the cove. The ceiling, 
as will be seen by the accompanying section, is divided longitudinally 
into a centre and two side compartments, the former of which isa 
seginerital cove with double panels or Jacunare, the upper ones bein 

enriched with open rosettes, screening the ventilators in the roof. 
To. afford light and give effect to these and the members of the ceiling 
generally, a circular or wheel window of an ornamental character is 
placed in each tympanum or plane extremity of the core. The 
‘cornice and fascia round the room are entirely plain, and where the 
latter crosses the ceiling transversely, dividing the three compart: 


ments before mentioned, ornamental brackets or cantilevers are intro- 
duced, connecting the soffit with the opposite walls. The doors and 
windows of the roon: are finished with architraves and cornices with 
plain consoles. Attached to it is a suite of ante and retiring rooms. 
It is intended for the use of public meetings, assemblies, &c., as well 
as for holding petty sessions; for this latter purpose it communicates 
on one side by a circular stone staircase with the police office on the 
Pas floor, and a range of stone lovk-ups in the basement. All the 

oors in the entrance hall and staircase, ave architraves and cornices 
in keeping with the finishings of the large room. The whole of the 
timbers throughout are Kvanized. This building will be erected for 
iceg than the sum specified in the architects’ estimate. 


ENGINEERING HONOURS AND REWARDS. 


Ir seems to be ay admitted fact that England is, of all countries, that 
in which the fewest and most trifling bonorary distinctions are con- 
ferred upon men of science --a proposition in which our readers are 
doubtless fully prepared to express their acquiescence, as one which 
they have alwavs heard uncontroverted and deplored. For this cause 
our men of seience have complained, and the policy of our government 
has been called in question, for certainly all history and experience 
attest to us that honorary distinctions are those rewards which are 
snost grasped at, and most fiercely contended for. It was for a perish- 
able crown of leaves from the neighbouring t-ees that kings entered 
the lists ut Olympia, and (irecian heroes exerted all their powers. It 
is with such feeling that the man of science looks forward to 1 dis- 
tinction which is to herald him in society, and to be perhaps the only 
reward of the labours of years, and of the greatest triumphs of the 
mind.—The astronumer, the geologist, the mathematician, the natu- 
ralist has few golden preminms to look furward to, a scanty profes- 
sorship or a death-bed pension is the limit of his hopes, and he clings 
the more tu a recompense which is but an acknowledgment of services, 
for which he can obtain no pay. The system is good, and we do not 
wender that our conntrymen strive for its extension, we are only sur- 
prised that they should wake invidious comparisons as to their uative 
Jand, when «a little consideration would teach them that their lot is not 
so much to be contemned. Napoleon gave, it is trae, his counties and 
his baronies, his grand crosses and his stars pretty hberally—the same 
may be suid of other governments—now we have to ascertain what 
onr own authorities have done in this respect. M. Arago complains 
inst truly that we did not make Watt and others peers, but both he 
and most others seem neither to have reflected upon the reason for 
this omission, nur to have noticed what really bas been done. Politi- 
cal power is one thing, honorary distinction another, and in no country 
that we are aware ul, although isolated instances occur, is it a recog- 
nized principle to invest scientific men with political functions, for 
(with exceptions of course) no class perhaps could be found less adapted 
for their competent exercise. The special world of the student is not 
the great world of the Ligue it is asphere brilliant, but inferior, 
having its own laws, and pursuing its own revolutions. The chemist 
has been educated four his laboratory, the astronomer for his watch- 
tower, the naturalist for his cabinet, and so also must the politician be 
educated for his duties, and accustomed to their performance. This 
certainly is one reason why in England the peerage is not to be reck- 
oned among scientific rewards, but there is also another, which how- 
ever it may arise from prejudice, is equally authorised by precedent— 
the peerage of England is a rank, which whether it be held by the 
duke or the baron, in the scale of courts is received as princely, which 
coequalizes with the grandeeship of Spain, and the principality of the 
Roman empire—a rank similar in fact to Napoleon’s dukes, Now, 
however it ought to have been—we know that Monge, Cuvier, and 
the other illuminati of the empire never were,created dukes, but re- 
ceived a lower title, and were not, except in extraordinary cnses, invest- 
ed with political power. The ranks which they received, in the com- 
parative scale of French and English society, are very little more than 
our knighthood, if so much, for although the counts and barons of the 
empire were few in number, yet France so swarms with counts and 
burons of other kinds that they form a very squirearchy for multitude. 
The same may be said of the Prussian barony and councillorship of 
state. Admitting then that knighthood is by precedent a competent 
reward, we think it will be found that England has not been behind 
hand, but has rather gone farther by gi ving, us in the case of baronet- 
eies, an honorary title of even a higher kind. If we look only at the 
last balf century, we shall fiad a multitude of distinctions given which 
in our opinion far outbalance any exertion of other nations. The law 
partakes so much of a political profession that we need scarcely allude 


et 


to the honours which devolve upon it, extending even to the peerage, 
in which it bas founded so many great houses. Medicine is ecarcely 
less cared for, as in one shape or another it has scarcely lesa at the 
present moment than a score of Sirs, many of them baronets, and since 
the commencement of the present century it has numbered more nearly 
half a handred than lower number. The artists come next in 
number, their president is always knighted, and their several depart- 
ments of painting, sculpture, architecture and engraving have nothing 
to complain of, having half a score knighthoods among them, six in the 
Royal Academy. We will now skim over some of the other classes 
which at different times in the last fifty yveurs have been noticed, and 
of course in such a list, we must be guilty of many omissions. We 
find of astronomers and philosophers Sir Joseph Banks, Bart., G.C.B. 
and Privy Councillor, Sir W. Herschel, Sir John Herschel, Bart., Sir 
James Hall, Bart., Sir David Brewster, Sir John Robison, &c.; of che- 
mists, Sir Humphry Davy, Bart.; of naturalists, Sir James Edward 
Smith, Sir Wilham Jackson Hooker, &c.; of agriculturists, Sir John 
Sinolair, Bart. ; of musicians, Sir George Smart, Sir John Stevenson, 
&c. Antiquaries have as heralds and keepers of records political op- 
portunities of promotion, and accordingly come off pretty well, they 
number Sir Wm. Woods, Sir W. Betham, Sir Harris Nicolas, Sir 
Wicolas Carlisle, Sir Henry Ellis, Sir Gardner Wilkinson, Sc. Tra- 
veilera and discovers also have a similar relation, and boast their Sir 
Raward Parry, C.B., Sir John Franklin, C.B., Sir John Ross, C.B., Sir 
Alexander Burnes, Sir James Alexander, &c. Literary men have not 
been so lucky, Sir Walter Scott's baronetcy being their principal. 
‘We think we have thus run over a list which will satisfy any rea- 
sonable man that affairs are not su badly offin old England, and that in 
the country where William Cobbett rose from the impasee of the 
army to share in the legialation of the greatest empire of the world, 
that there is something to be looked forward to by every man who 
has talents to do good and diligenve to exert them. 
We have thus defended our authorities from the general charge of 
ting scientific rewards, but we cannot so easily acquit them of 
flerence towards a profession which has the fairest claim upon 
their attention. The military engineers come in with the rest of the 
army, the naval engineers have had their Sir Robert Seppings, and Sir 
Edward Symonds, but the civil engineers have received only one 
knighthood, and that too conferred for what was considered an archi- 
tectural labour, We think that the profession has just ground to com- 
in of this, they are rising in public estimation, possess good general 
rank, have performed most important public services, and yet have 
been aver as to the most coveted reward. The Institute has 
received a royal charter, engineering is a recognized educutional fa- 
eulty, for which a regius professorship has been founded, honorary 
degrees have been conferred upon its members, and the president lias 
received a seat in the senate of the great university of the empire, so 
that certainly as far as qualification goes, there is not the least ground 
for this holding back of favour. Two years ago we had to complain 
of this, aud we are sorry to renew our murmurs now. In other pro- 
fessions there are certain defined offices, the holders of which generaliv 
receive honours, and we do not see te it should not be so with the 
engineers. The Presidents of the Royul Society have had a baronetcv, 
as also the President of the Royal Society of Edinburgh, the President 
of the Linnean Society, and the President of the Royal Academy 
knighthcod. The government lawyers, medical men, painters, sculp 
tors, architects, musicians, heralds, naval engineers, &c., both in Eng- 
land-and Ireland are generally knighted, so that so far from a precedent 
being wanted, an omission only seems necessary to be supplied. If 
‘we look at our triumphant progress in railways, bridges, steaan navi- 
ion, &c., in which we are almost without rivals, we think that there 
can be no difficulty in selecting such of the authors of them as are 
fully deserving of any honour the government cun bestow. We think 
the President of the Institute, and the government engineer both in 
and Ireland should always be knighted, and we think the same 
honour should be conferred on the most distinguished railway and 
waarmee C£5. 
James Wat has hud more public statues erected to him than the 
Dake of Wellington. The nation has expressed its opinion, let its 


representatives confirm it. 


# Cornish engine has beet recently erected on the New Southwark Water 
‘orks, in the Battersea Fields, by Mr. W. West. and manufactured by 
Messrs. Harvey & Co., of Hayle Foundry, on the same principle as that 
ted by those gentlemen on the East London Water Works, at Old Ford 
deveribel in the Journal. “er cylinder ls @4 inch dismeter, len of 
stroke 10} fr. in the cylinder, and 20 ft. jo the P, working a 82 Inch 
yunger ‘pole, with the patent valves by Mesacs, Harvey rh Weat, which are 
90 cbustaucted, seperation se cesy, that would difficult. to fn 
suade a common observer of the existence of a valve therein. 


THE CIVIL ENGINEER: AND: ARORITECT'S JOURNAL: 


‘[Eesavagr,. 


a a : 
pol’ 





1 UT ee ant 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS 


‘¢ T must have pei 
Withal, as lane a charter as the wi 
To blow on whom I please.” 


1. Speaking of Versailles, Theodore Hook says: “ns to its extent, 
its galleries, its saloons and all that sort of thing, it is internally strik- 
ing; but any thing more hideously frightful as a building—apeaki 
of it architecturally—never was seen. The frout, as you approach i 
from Paris, is indescribably mean. The garden front is bald and prace- 
less—the associations connected with it, and the splendour of its in- 
ternal decorations may and do give it 4 palatial character: but it is 
an exceedingly ugly affair.” This criticism is not at all too severe, 
for the exterior is in fact the very maximum of littleness,—so far 
miraculous as it shows that it is possible to contrive a building of 
great extent and enormous cost that shall nevertheless be altogether 

estitute of effect, and possess po more lpey eur—-that is, artistical 
grancons and dignity, than a huge barrack of the same size. So far 

ersailles well deserves to be styled—as it has been before now, one 
of the wonders of the world. 

II. Among the qualifications usually insisted upon as requisite to 
an architect—of some of which, by the by, the necessity is not v 
apparent—we do not find enumerated the one which of all others would 
seem to be the most indispensabie, that is, when we eome to something 
more than mere building and construction, and consider architecture as 
a fine art. .The qualification thus accidentally overlooked, as if it 
were the least important of any,—something which it is very well to 
possesa, but which an architect can contrive to make shift without, is 
what for want of a definite term in our own language to express it, we 
must call “ Kunstsinn,’’ which word implies a good deal more than our 
English “ Zus/e.” 1t would seem that this and this alone distinguishes 
the architect from the builder—taking those names not in their pro- 
fessional and teclmical meaning, but in the seuse of artist, and non- 
artist, or at best artist at second hand, a mere plodder who stands in 
the same degree of relationship to the other that a mechanical rhymer, 
ascribbler of Album verses does to 2 true poet, cue mens ditinior. 
Heaven knows! it is not every one who confidently writes himself 
urchitect, that hag legitimate pretensions, or indeed, any pretensions 
at all to such title, if it is to be taken im its nobler meaning. Which 
being the case, it is by no means very difficult to understand why 
inany of them affect to hold artistical talent in their profession so very 
cheap. treating it as something of analtogether secondary consideration. 
Nothing is more common than to hear such people exclaim “OQ! drt 
is all mere matter of taste and opinion.” Most true, vet it is not 
everv one who can distinguish between good and bad taste,—much 
less who is able to display superior tuste in his own productions. It 
is true, taste is not absolutely indispensable on every occasion ; never- 
theless it is of paramount importance in edifices laying claim to be 
considered works of fine art, for in such case wanting esthetic value, 
they want what, in that character is most essential to them. So far 
therefore, there ix a very material difference between being a most ex- 
cellent builder and an accomplished architect—and master of the art: 
not that excellence in construction is no merit in itself, or one that 
may be dispensed with at pleasure, but it is one which is negative as 
far as the esthetic value of an edifice is concerned. Health and 
strength of body do not constitute beauty; in themselves, indeed, they 
are more essential requisites, but still they are distinct qualities fram 
the other, although they, to a certain extent, contribute to it. In like 
manner does good building—able construction contribute to the value 
of an architectural production, but it cannot be received us un equiva- 
lent for esthetic beauty, where this latter exists not, or perhaps, is 
most obviously and offensively deficient. This distinction between the 
Useful—the Necessary, and the Beautiful ought never to be lost sight 
of; least of all in these our mechanical, engineering times, when they 
are apt to be confounded together; and when it not unfrequently hap~ 
pens that mere utility and economy alone are considered all in all, and 
all-sufficient; and taste to be something which it is as. well to have as 
not, Labbe it comes of itself, and can be had without trouble, but 
which is not worth apy study or pains to secure it. 

Ill. Architects are somewhat unjust and inconsistent in depreciating 
a clase af artists whom they themselves have called into existence, 
namely, those styling themselves Decorators; for the latter would cer- 
tainly not. posses the control they now do, were it not that the ofhers 
have, in a.mapner, surrendered. up to them ope entire and certainly 
very. important province of their own art,—-that one, in fact, where 


he or 
rey opm 
Py er 1 ; 
« 
‘ ee ee ! 
’ Cea ie pa 
. ,®, ’ 1 e 
Be eh » 
og A ERR ath a 


alone there is room for the display of aught like taste or invention in 
domestic arvhitécture generally. On this last account, it might be 
. thought that instead & neglecting—we might say ubandoning, that 
particular department of architectural design, the profession would 
‘apply themselves to it more especially, as affording the majority of 
then almost the only Lipari they can hope for, of displaying 
any ability as artists. So very far, however, is it from being the case 
that, on the contrary, all relating to the interior arrangement and 
decoration of private houses, seems to be quite uverlooked in an archi- 
tect’s professional studies, and treated as if scarcely belonging to 
them. Very rarely indeed is any subject whatever of the kind to be 
met with at any of the exhibitions at the Academy; while even those 
who publish designs expressly purporting to be studies of domestic 
architecture, and to furnish ideas for those who intend to build, are 
equally shy of submitting any examples of interior fitting up and em- 
ballishment, confining their attention, as far as interior is concerned, 
merely to adjustment of the plan; and aguin in regard to this last, 
satisfying themselves with doing no more than consulting ordinary 
convenience, and avoiding palpable defects; but without aiming 
at any thing further—at uny kind of effect, either as regurds the gene- 
ral distribution or the individual rooms. The consequence is that 
when the architect has completed bis task, and taken his leave, the 
owner finds all in the rooms in his house—with the exception perhaps 
of vestibule and corridors—quite in an unfinished state—with bare, 
blank walls. Ofcourse then the decoratur—who perhaps may be no 
better than a mere paperhanger—must be called in, to give the finisb- 
ing touches tu the rooms, before the upholsterer comes in his turn, 
with his readymade taste :—and it is well if between decorator and 
upholsterer, the architecture-—that is, supposing there to be any at all 
~-is nut fairly smothered. Architects—at least ninety-nine out of a 
hundred, will say that such finical matters as those.of mere fitting up 
and oruament, do net at all belong to them, nor have termed any part 
of their studies. The consequence is that the whole department of 
taste in regurd to such matters, is consigned over to a class of persons 
who have generally but a very poor stock of that article, and with 
whom what is most expensive of its kind, and the newest in its fashion, 
is always sure to be the tip-top of elegance. 
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1 feel that I ought to apologise to the Society for bringing before it 
a paper of this nature, which contains no description of any new art 
or discovery, but which may rather be described as being little more 
than a catalugue of urts and practices, most of which are of great anti- 
quity. I hope that such a paper may be deemed admissible. As far 
as my individual opinion goes, | would say that it would be very de- 
sirable if several papers were read every session containing as distinct 
accounts as could be obtained of the state of the arts and sciences, 
with reviews of the progress made in them in different Continental 
countries every year. That such papers would be useful in various 
points of view appears to me sufficiently obvious; those who have 
neither leisure nor sPporaty to inquire for themselves would by this 
means obtain a great deul of valuable and interesting information ; our 
efforts to excel in the arts and sciences would be stimulated; and, 
above all, 1 think that, whilst our national vanity would be advantage- 
ously chastened, feelings of respect and esteem, founded on a know- 
Tedge and just appreciation of the merits of other nations, would be- 
yond all other inflaences lead to international amity. Feelings like 
these have already been happily nourished by the amicable intercourse 
of literati of different nations: the course which I advocate would tend 
to the farther diffusion of such sentiments amongst all classes, 

i cannot, without presumption, i for a moment that the paper 
which I now bring before you can deserve to be considered one of such 
a series. I went abroad ata very i , and my time was entirely 
given up to the study of the art to w ich} had devoted myself, and 
which every thing around me tended to increase my love of. The 
collateral studies of the youthful artiet are ‘naturally those comected 
with bis art, and are greatly more extensive in italy, from many favour- 
able cirbumstances, than in Scotland, and the brief ‘allusion which I 
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haye made to them and to the time of life when I lived abroad, is 
meant as an apology for the meagreness of the details which I hambly 
bring under you notice. 

Any comment on the political condition of Italy would be out: of 
place in a paper to be read here, although a distinct a prehension of 
it would be necessary previously to any inquiry into the state of her 
arts and sciences, and also to enable us justly to appreciate the great 
merits of Italian philosophers and literati, who, despite of adverse cir 
cumstances, so greatly distinguish the:nselves; but to so slight a sketch 
of the arte of Italy as that 1 am about to offer, any lengthened observa= 
tions are not so necessary. Whatever may be our opinion of Austrian 

rinciples of Sle and of Austrian influence in Italy, all who 

ave visited the Italian territories of that power, must, I think, ae« 
knowledge that Lombardy is greatly in advance of the independent 
states, and in no part of Europe, Scotland excepted, are there more 
numerous schools for the instruction of all clasves of the people. As 
the traveller advances southward, with nominal independence political 
degradation increases, and the general character of the people is low-~ 
ered. We can feel no other emotions than those of regret for the 
prostration of Italy; but if we examine into the customs of the Italiana, 
we shall every where find pee indications of ancient power and 
refinement, and pleasing proof that, where civilization and its attendant 
sciences and arts has once held extensive sway, advantages are secured 
of — it is almost impossible, or at any rate very difficult, to deprive 
a people. 

i stall commence with a brief notice of the art of painting in Italy: 
this fine art has gradually declined, and there seems to be no indication 
at present of its recovery. It is trammelied by academic system. The 
Reman school is distinguished by a cold affectation of classic purity, 
and u w.int of energy and nature in all its productions; but, whilst we 
avoid the errers into which it has fallen, we should not ullow these, 
and the difference of its practice from our own, to blind us to its good 

ualities ; many Roman artists draw exceedingly well, and they evince 
this power in the large and fine cartoons which they ure in the habit of 
executing before commencing a picture. But if the student in this 
country does not draw long enough, which I think is the case, the 
Italian student, in acquiring his mastery of the crayon, seems to forget 
that he is ever to use the brush; and the Italian artists rarely prove. 
even tolerable colourists, whilst their prejudices as to the adoption of 
many necessary processes in painting, and which were unquestionably 
in use amongst their great predecessors, are invincible. This was 
illustrated in an amusing manner one day in the Florence gallery. An 
Italian artist was busy copying a Venetian picture, and my late friend 
Mr. James Irvine, happening to look at his work, remarked to him 
that he never could hope to imitate the brilliancy of the original with= 
out glazing. “1 know that,” said the Italian, “ but J] won’t glaze.” 

At Florence, painting is in much the same state as at Rome; of late 
some artists have endeavoured to add richness in colour to the correct» 
ness of their drawing, but they have only succeeded in arranging on 
their pictures in brilliant juxtaposition rainbow colours, without at- 
taining that harmonious effect which marks the works of their great 
predecessors. At Naples, painting is at alow ebb; at Genoa, lower 
still; at Venice, it is little better; but at Milan it reckons amongst its 
professors clever men in some departments of the art. 

Fresco painting is still pursued in Italy, but with most success by 
the Germans, I wish to avail myself of this occasion to do homage to 
the extraordinary merits of the masters of this distinguished school ; . 
in looking on their works, we cannot but regret that greater encour~ 
agement is not given to the highest department of painting in this 
country; in those which are encouraged, our artists excel; and we 
may, I think, therefore, justly conclude that ability would soon be found 
to execute works of the noblest description. 

Engraving may aepropnetey be considered after painting. You 
are all, doubtless, well acquainted with the great names which have 
lately marked the progress of this art in Italy; most of these distine 
guished artists are now dead. Several of Raphael Morghen’s pupils 
are inuch esteemed, the best of whom are established at Milan; many 
very fine and important works have been lately finished or are now in 

rogress. Messrs. Ludwig Gruner and Rusweigh, both Italianized 
yermans, promise to revive the style of Marc Antonio with success. 

The Italian engravers are most successful in their works from hise 
torical pictures; but a practice which they follow is, in my opinion, 
caloulated to prevent their imitating with fidelity the style and feeling 
of the artist whose production they copy. They engrave from highly 
fished chalk drawings copied from pictures by artists who devote 
themselves to this branch: however faithfully these may apparen 
copy, it is certain that their drawings will, to a certain extent, exhibit 
their peculiarities of mind and feeling, and, as the engraving must 
likewive-so far be marked by the style of its nuthor, the process is not 
favourable to the production of engravings of a faithful character. 





It is but fair to mention that this practic 
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tators of Woollet in general, their works are far inferior to those of 


tlmt admirable master. 

Sculpture is certainly the art which stands highest in Italy. Canova 
seascs! it from the infamy into which it had sunk, and bis genius at 
once raised. it to'excellence. If 1 say that that immortal artist has 
worthy successors amongst his countrymen, I express, as strongly as 

ossible, a favourable opinion of the state of the art. If we are to 
term that the Roman school of sculpture which reckons amongst its 

rofessors oll the great sculptors of various nations who make the 
Feernal City their fixed place of residence, then we must, 1 think, hold 
that itis the first school existing. England is worthily represented 
4m that united school. I shalt not venture upon any comparison be- 
tween it and our present British school: but it is an important fact, 
and to its honour, that, before Canova resuscitated sculpture in 
Italy, England could boast a succession cf very eminent sculptors. 
‘muy mention the estimation in which our great Flaxman is beld in 
italy. “ Flaxman,” said a distinguished artist to me on one occasion, 
«was the greatest sculptor the world has known since the time of the 
‘Greeks ;” and this opinion is verv general inItaly. [touclied shortly 
on the state of painting in the different Itulian capitals. I shall pursue 
the same course with sculpture, but more briefly still, merely remurk- 
ing that, with one or two exceptions, there are no Italian sculptors of 
eminence out of Rome. 

In connection with the arts of painting and sculpture, we may now 
consider mosaic work and cameo-cutting as practised in Rome. The 
art of mosaic work has been known in Rome since the days of the re- 
public. The severe rulers of that period forbade the introduction of 
foreign marbles, and the republican mosaics are all in black and white. 
Under the empire the urt was greatly improved, und not merely bv 
the introduction of marbles uf varions colours, but by the invention of 
artificial stones, termed by the Italiaus smudt, which can be made of 
every variety of tint. 

This art was never entirely lost. On the introduction of pictures 
into Christian temples, they were first made of mosaic: remaining 
specimens of these are rude, but profoundly interesting ina histerical 
point of view. When art was restored in }taly, mosaic also was im- 
proved, but it attained its greatest perfection in the last and present 
century. Roman mosaic, as nuw practised, may be described as being 
the production of pictures by connecting together numerous minute 
pieces of coloured marble or artificial stunes; these are attached to a 
ground of copper by means of a strong cement of gum mastic, and other 
materials, and are afterwards ground and polished as a stoue would be 
to a perfectly level surface; by this art not only are ornaments made 
on a stnall scale, but pictures of the largest size are copied. In former 
times the largest cupolas of churches, and not unfrequently the entire 
walls, were encrusted with mosaic. The most remarkable modern 
works are the copies which have been executed of some of the most 
important works of the great masters for the altars in Nt. Peter's. 
These are in every respect perfect imitations of the originals: and 
when the originals, in spite of every care, must change and perish, 
these mosaics will still convey to distant ages a perfect idea of the 
triumphs of art achieved in the fifteenth century. The government 
manufactory in Rome occupies the apartments in the Vatican which 
were used as offices of the Inquisition. No copies are uow maile, but 
caves of smalli are shown, containing, it is said, 18,000 different tints. 
Twenty years were employed in making one of the copies i have men- 
tioned. The pieces of mosaic vary in size from an eighth to a six- 
teenth of an inch, and eleven men were employed for that time ou 
each picture. 

A great improvement was introduced into the art in 1775 by the 
Signor Raffaelli, who thonght of preparing the smalli in what may be 
termed fine threads. The pastes or emai: are manufactured at Venice 
in the shape of crayons, or like sticks of sealing-wax, and are after- 
watds drawn out by the workman ut a blow-pipe, into the thickness 
he requires, often almost to a hair, and now seldom thicker than the 
finest grass stalk. For tables and large articles, of course, the pieces 
are thicker; but the beauty of the workmanship, the soft gradation of 
the tints, and the cost, depend upon the minuteness of the pieces, and 
the skill displayed by the artist. A ruin, a group-of flowers or figures, 
will employ a good artist about two months when only two inches 
square, and a specimen of such a description costs from 52. tu 202, 
aceording tu the execution ; a landscape, six inches by four, would re- 
ee gress months, and would cost from forty to fifty pounds. ‘This 
will strike you as no adequate remuneration for the time bestowed. 
The finest ornaments for a lady, consisting of néeklace, ear-rings, ard 
brooeh, cost forty pounds, Fer 
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engraver, as he can neither transport gallery pictures nor frescoes to 
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and twenty inches broad, on which four men were oacupied fer three 
years, 1,0002, sterling-was asked. ane at 

I ehall now notice the mosaic work of Florence, before touching on 
caineo-cutting. It differs entirely from Roman mosuic, being composed 
of stones inserted in comparatively large masses; it is called work in 
pictra dura. The stones used are all more or less of a rare and pre- 
cious nature. In old specimeus the most beautiful works are those in 
which the designs are of an arabesque character. The most remark- 
able specimen of this description of pietra dura is an octagonal table 
in the Guhnetto di Raroceio, in the Florence Gallery. It is valued at 
20,0004. sterling, and was commenced in 1623 by Jacopo Datelli, from 
designs by Ligozzi. Twenty-twd artists worked upon it without in- 
terruption till it was terminated in the year 1649. Attempts at land- 
scapes, and the imitation of nataral objects, were usually failures in 
former times,—mere works of labour, which did not attain their ob- 
ject; but of late works have been produced in this art, in which are 
represented groups of flowers and fruit, vases, musical instruments, 
and other compatible objects, with u truth and beauty which excite 
the utmost udmiration and surprise. These pictures in stone are, 
however, enormously expensive, and can only be seen in the palaces 
of the great. T'wo tables in the Palazzo Pitti are valued at 7,0002, 
and this price is by no weuns excessive. These are of modern design, 
ona ground of porphyry, and ten men were employed for four years 
on one of them, and a spot is pointed out, vot more than three inches 
square, on which a man had worked fur ten months. But Florentine 
mosuic, like that of Rome, is not merely used for cabinets, tables, or 
other ornamental articles; the walls of the spacious chapel which is 
used as the burial-place of the reigning fumily at Flurence are lined 
with pietra dura, realizing the gem-encrusted hills of the Arabian tales. 
Roman mosaic, as we have seen, is of great value as an ally to art; but 
Florentine mosaic, can have no such pretensions, and time and money 
might be better bestowed. The effect is far fram pleasing in the cha- 
pel 1 have alluded tv, and 1 think that the art might be advantageously 
eontined to the production of small ornaments, for which it is eminently 
adapted. 

An imitation of the pietra dura 1s now made to 2 great extent in 
Derbyshire, where the Duke of Devonshire’s black marble, suid to be 
quite equal to the famous Nero Antico, is inlaid with malachite, Der- 
byshire spars, and other stones; but the inlaying is only by veneers, 
and not done in the solid as at Florenre. This, with the softness of 
the materials, mikes the Derbyshire work much cheaper, and yet for 
a table, twenty to twenty-four inches in diameter, thirty guineas is 
asked. Were alittle more taste indesign and skill in execution shewn, 
the Derbyshire work might deserve to be more valued, as the mate- 
rials, especially the black marble, are beautiful. 

I shall now retarn to cameo-eutting. ‘This art is also of great anti- 
quity, and is pursued with most success in Rome, where there are 
several very eminent artists now living. Cameos are of two descrip- 
tions, those cut in stone, or piefra dura, and those cut in shell. Of the 
first, the value depends on the stone, as well as in the excellence of 
the work. The stones must prized now are the oriental onyx and the 
sirdonyx, the former black and white in purallel layers, the latter cor- 
nelian, brown and white; and when stones of four or five layers of dis- 
tinct shades or colours can be procured, the value is proportionably 
raised, provided always that the fevers be' so thin as to be munageable 
in cutting the cameo so as to make the variou® parts harmonize. For 
example, ina head of Minerva, if well wrought out of a stone of four 
shades, the ground should be dark grey, the face light, the bust and 
helmet black, and the crest over the helmet brownish or grey. Next 
to such varieties of shades and layers, those stones ure valuable in 
which two layers occur of black and white of regular breadth. Except 
on such oriental stones no good artist will now bestow his time; but, 
till the beginning of this century, less attention was bestowed on mate- 
rials, wo that beautiful middle-age and modern cameos may be found, 
on German agates, whose colours are generally only two shades of 
grey, or a cream and a milk-white, and these not unfrequently cloudy. 
The best urtist in Rome in pictra dura is the Signor Girometti, who 
has executed eight cameos of vurious sizes, from 14 to 34 inches in 
diameter, on picked stones of several layers, the subjects being from 
the untique. These form a set of specimens, for which he usks 3,000/. 
sterling. A single cameo of good brooch size, and of two colonrs, 
costs 22/, Portraits in stone by those excellent artists Diez and Saulini 
imay be had for 10/, These cameos are all wrought by a lathe with 
pointed instruments of steel, and by means of diamond dust. 

Shell cameos are cut from large shells found on the African and. 
Brazilian cozsts, and generally show only two layers, the ground being 
either a:pale coffee-colour or a deep reddish-orange; the latter is moat 
prized,. The subject is cut with little steel chisels:-out of the white 

rtion of the shell. -A fine shell.is worth a guiuea in Rome. Copies. 

rons the antique, original designs, and portraits, cre executed in the. 
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rhost exquisite style of finish, and perfect in contour and taste, and -it 
may be said that the Roman artists have attained perfection in this 
beautiful art. Good shell caineos may be had ut from 1/. to 5/. for 
“heads, 3/. to 4/. for the finest large brooches, a comb costs 10/., and a 
complete set of necklace, ear-rings, and brooch cost 21/. A portrait 
cap be executed for 4. or 5/., according to workinanship. 

Having now touched upon those minor arts which have an intimate 
connection with painting and sculpture, I shall make a few observations 
on architecture, and the constructive and decorative arts which are 
connected with that science, but this I must do very briefly indeed, as 
otherwise 1 should occupy too much of the time of the Society. 

The architects of Italy have but little scope for a display of ability, 
as the population is not on the increase, but, on the contrary, except 
in parts of the Austrian States, has shrank away from the number re- 

aired to uecupy the palaces, villas, and houses which already exist 
both in town and country; and this is painfully proved by the number 
of empty and dilapidated edifices. The various buildings which be- 
long to Government, the churches, colleges, and hospitals, have gene- 
rally been built on a scale of magnificence which has never been ex- 
celled, in some instances never equalled, in other countries, but all 
betoken more or less the same melancholy decline. By this observa- 
tion I do not mean to convey the idea that the buildings themselves 
are ruined or neglected; T allude to their emptiness, and to the ab- 
sence of that state which once filled them with its splendour. To ber 
honour, the hospitals of Italy have long been kuowu for their number, 
extent, and order, and these are still models in many respeets. Al- 
though not many works, vet sume of great magnitude are going on in 
Italy, and in these taste in design, magnificence in material, and soli- 
dity of construction, are displayed. The restoration of the Basilica of 
St. Paul's at Rome is an immense undertaking: to effect it, contribu- 
tions have been obtained from all countries, whetiier in money or ma- 
terials. Jt is said that George the Fourth subscribed: and Jo muy 
mention that the facade of another church in the Eternal Citv has Leen 
built at that sovereign’s expense, ina way which he must little have 
anticipated. When the celebrated Gruusalvi st isited England, his Ma- 
jesty presented him with a mugniticeut snufl-box, which the cardinal 
in his will directed to be sold, and the proceeds applied tu put a front 
ona church which had for a Jong time been unfinished in that respect. 

The passion which all pontiffs have displayed for building still ani- 
mates the less potent holders of St. Peter’s chair of our day: and 
although inhabiting a palace which contains twenty-two court-yards, 
twelve halls of entrance, twenty-two grand stair-cases, and thirteen 
hundred of various descriptions: two large chapels, and eleven thou- 
sand rooms and galleries, in which miles may be walked without re- 
turning on the steps, yet each succeeding pope adds or alters, or marks 
repairs with his sculptured cout of arms. 

Although there is not much employment for architects in Italy, there 
can be no question of the skill displayed iu erecting their designs. 
The masonry is excellent, and the ancient Roman brick-work is rivalled 
by that of the present generation: houses are built of brick, in which 
all the exteriur decorations are moulded in that materia! as perfectly 
as if executed in stove. The skill with which the Italian workmen 
build in brick may be exemplified by a notice of the Florentine prac- 
tice of arching over rooms without centering of any description. Two 
thin moulds of board, the shape of the intended arch, alone are used ; 
these are placed at each end of the apartment which it is intended to 
cover in, and pieces of string are stretched from the one to the other, 
guiding the workman as he advances in the formation of his arch, 
which he builds, uniting the bricks by their thin edges (greatly thinner 
than in those we use), and trusting entirely to the tenacity and quick 
setting of the cement. 

Plastering is carried to a perfection in Italy of which we have, I 
believe, no idea in this country; rooms are so exquisitely finished, 
that no additional work in the shape of house-painting is required, 
the polish of the plaster aud its evenness of tint rivalling fine porce- 
lain. ‘ At times the surface of the plaster is fluted, or various designs 
are executed in intagiio upon it, in the most beautiful manner. Sca- 
bee a very fine preparation from gypsum, is the material chiefly 
used. 

As an instance of the cheap rate at which this work is done, I may 
mention the new ball-room in the Palazzo Pitti, grand-ducul residence 

at Florence, which, including mouldings, figures, bas-reliefs, and orna- 
ments, was executed at 4 cost of two crowns for every four feet 
square. 

Work in ecagliola naturally follows:in my notice of the arts of archi- 
tectural decoration; but this I need not decribe, ax the art is now 

actised in — with great success, and an artist hus lately settled 

Edinburgh, whom I earnestly hope may meet with encouragement. 
A most beautiful art may be mentioned here in connection. with the 
last, I mean that of making what are termed Venetian pavements 


peintannithetrtedinda ares Lode, 3 wanting ake, sh. 





THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


37 


which might advantageously be introduced into this country, The 
floors of rooms are finished with this pavement, as it is somewhat in- 
congruously termed, and I shalt briefly descrige the mode of operation 
in making these, but must first observe that they are usually formed 
over vaults. In the first place, a foundation is laid of lime mixed with 
pozzolana and small pieces of broken stone: this is in fact a sort of 
concrete, which must be well beaten and levelled. When this is per- 
fectly dry, a fine paste, as it is termed by the Italians, must be made 
of lime, pozzolane, and sand: « vellow sand is used which tinges the 

mixture: this is carefully spread to a depth of one or two inches, ac- 

cording to circumstances. Over this is laid a layer of irregularly 

broken minute pieces of marie of different eulours, and if it is wished, 

these can be arranged in patterns. After the paste is completely 

covered with pieces of marble, men proceed to beat the floor with 

large and heavy tuols made fur the purpose ; when the whole has been 

beaten into a compact muss, the paste appearing above the pieces of 

marble, it is leftto harden. It is thenrubbed smooth with fine grained 

stones, and is finally brought to a high polish with emery powder, mar- 
ble-dust, ard, lastly, boiled oi! rubbed on with flumel, 

This makes a dearable and very beautiful fluor, which in this country 
would be well adapted for hulls, conservatories, and other buildings. 
To comection with the arts which the architect summons to his aid, | 
shall now notice that of ornamental sculpture ; and here again we must 
acknowledge the superior shill of the Italians. The chief encourage- 
ment to urtists of this description, is that given by foreigners, especially 
by English travellers in Italy. Cupies of ancient sculptures, vases, 
ehimney-pieces, and other ornamental articles, are executed in the 
most perfect manner, and at a very cheap rate. Such is the skill of 
the Italian workmen, that a native of Carrara actually cut a bird-cage 
in marble, which he presented to his suvereiga the Duke of Modena, 
who, by the return be made, rather showed his sense of the fully of 
the seulptor, than of his patient perseverance in the production of so 
useless u specimen of his skill, 

But whilst the sculptor displays lis shill in these comparatively 
trifling departments, he is equally successful inthe execution of archi- 
tectural detai’s on the most gigantic scale, whether in solid marble or 
in vencer. By this latter act he produces magnificent columns plain 
wad fluted, the core of which is of coarse stone, but the joining of the 
marble-coating is su perfect that the finished pillar seems a mass of 
suiid marble. The marble is attached in a rough state to the core by 
means of a cement composed of resin and marble dust, which is so 
tenacivus that it admits of the hammering, chiselling, and polishing 
necessary in finishing the work. By means of this system of veneer- 
ing, the interior walls of churches and other buildings are encrusted. 
with rich and varied marbles, and tables and other articles of furniture 
are manufactured at a very cheap rate. The art which | have just 
described is, in fact, that of pietra dura on a gigantic scale. 

With the sculpture of the Italians in alabaster, you must be all ac- 
quainted. This art is chiefly practised at Pisa, Florence, and Leghorn. 
The ronterial, besides being used in sculpture, is ingenionsly applied 
in Rome to the manufacture of false pearls. The pieces of alabaster, 
after being turned and filed into the proper shape, are enveloped in a 
brilliant paste, made with the seales of a very small fish found near 
the shores of the Mediterranean. 

To retarn to the subsidiary arts of architecture, | may remark that 
the carpentry of the Italians, as observable in ordinary houses, displays 
little skill and indifferent workinanship; but in the roofs and floors of 
important buildings, they satisfactorily prove their knowledge of 
scientific priuciples, and several of their designs are well knuwn to 
British architects. 

With regard to the working of iron, in comparison with our system 
the Italian is primitive indeed; yet at times they can and do produce 
very “Sus specimens of workmanship, but at a heavy cost; conse- 
quently they are generally content with very ordinary productions. A 
manufactory of wire, and of driving and screw nails, by means of ma- 
chinery, now occupies the villa of Mecenas at Tivoli; the articles pro- 
duced are very well made. Copper is extensively used in Italy, and 
there are productive mines in the Maremma Tuscana, The work- 
manship of articles made of this metal is respectable; various utensils 
ure made of brass in a very neat and satisfuctory inanner, but in the 
interior finishing of houses, if much nicety is required, articles of 
foreign manufacture are used. 

House-painters may be mentioned in the last place, and these dis- 
play much taste and skill; und there is a class of them who greatly 
excel those in this country, having more the fecling and taste of 
artists. Surrounded by the finest models in this art, the Italian de- 
corator enjoys every advantage in ity study, and be inherits besides 
from the best periods of art, or rather from all antiquity, taste and a 

d system of workmanship. He is not a mere machine like the 
workman in this country, who has little use for an intellect beyond 





énabling him to use his moulds, stamps, and the various mechanical 
contrivances which confine all our decorative arts within such common- 
place limits. 

In all our architectural drawings and engravings, we find a vigorous 
artist-like style, which is reflected in the works done from them. In 
the architectural engravings of the present day, every thing ts sacri- 
ficed to a display of dexterity in the use of the burin; the spirit of the 
original ornaments is never represented. How strongly this is illus- 
trated, for example, in our engravings from Etruscan vases: Works 
executed from such engravings, or from drawings like them, are natu- 
rally stiff and lifeless like the models. People who possess a feelin 
of taste, dissatisfied with such productions, seek to replace them wit 
older specimens, and amongst other things very inconvenient carved 
chairs and tables, in the wor manship of which they find a pleasure in 
tracing the influence of mind. But the cleverness in the workmanship 
of these specimens has greatly misied the taste of the day; and the 
abominations of Elizabethan architecture, lately dignified with the name 
of the Renaissance style, of which however it is a mere caricature, the 
extravaganees of the Louis XIV. and XV. eras, or the debonnaire bar- 
barisms of Watteau, have contributed to the banishment of a healthy 
taste instyle. To restore a feeling for better art, the purer styles of 
classic or Gothic art must again be executed in the spirit of better 
times, and to grace of form must be added feeling in execution. 

J shal] now turn to the engineering works of Italy, a subject worthy 
of much attention, but on which I regret to say I am able to say very 
little indeed. The greatest works I saw going on were those at Tivoly, 
and from the Ombrone to the Lake of Castiglione in the Tuscan Ma- 
rermma. I shall merely offer a very brief description of these works, 
necessarily very imperfect, as ] write entirely from memory. The 
Tiber or Aniene, on reaching Tivoli, was dammed up by the architect 
Bemini; precipitating itself over the lofty barrier he raised, it disap- 
peared under the rocks on which the town is built, and was seen again 
in the celebrated grotto of Neptune; rushing out of this remarkable 
eavern it fell into another abyss, and again vanished into the grotto of 
the Sirens, from whence it issued in the deep valley under Tivoli, 
several hundred feet below its original level. The pencils of the 
painters of every nation have been employed for centuries with this, 
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I may say, terrible scenery, this errido dello, of the falls of Tiveli, 
They may now depict the rocks, but the waters are gone for ever. 
Some years ago, Bernini’s dam was carried away in-a flood; it was 
rebuilt by the Pope’s engineers, but if 1 remember aright the river get. 
the better of them and threw down their work; at last they dammed, 
up old Tiber, and made the very ugiiest waterfal} that ever unfortunate 
artist contemplated. It was now discovered that the river, in passing 
through Neptune's grotto, had worn away the rocks in such a manner 
that the town and its temple depended on a rugged pillar, the duration 
of which could not be calculated upon. To prevent the town payi 
u visit to the Sirens beneath, it was resolved to turn the river, and it 
will be acknowledged that this was a bold undertaking; walled in by 
mountains, it sought a passage under them; and to a certain extent 
imitating the operations of nature, the engineers have carried the 
river through two parallel tunnels, and tumbled it into the valley be- 
ond the Sirens’ grotto over a bank twice or perhaps three times as. 
igh as the Custon hill, The engineers have saved Tivoli, but its 
romantic beauty, as far as the river is concerned, is gone for ever. 

The other engineering work which I mentioned, namely, the canal 
from the Ombrone to the Lake of Castiglione, has excited much intee 
rest. The Lake of Castiglione, anciently the Lacns Prilis, falling very 
low in summer, left much murshy ground uncovered, in which were 
numerous stagnant pools, and quantities of putrid herbage, making the 
air poisunous in hot weather, and beeing myriads of noxious insects, 
To remedy these evils, Leopold the First ordered his arehitect 
Aimenes tu make a canal from the river Ombrone to the lake; by this 
means it was intended to keep the latter constantly ut the same level. 
This work was finally executed hy the present Grand Dake in the 
year 1830, and by means of a canal seven miles long and twenty-five 
feet broad, a sufficiency of water is supplied to keep the lake at a 
proper level; so sufficient indeed was the supply that the whole sur- 
rounding country was overflowed the first year, but this has been re- 
medied. The air it is said has been improved; but when I visited 
Castiglione in 1832, I found that all who could left it in the summer 
months, and all who remained had the fever. Some notice may be 
expected from me of the engineering works in the Pontine marshes; 
but like other British travellers, ] have only galloped through them, 
and have merely to state that the a(tempts to drain them cost a million 
of money. 

The roads in the north of Italy are excellent, and indeed generally 
throughout the Peninsula; although a small portion comparatively of 
the country is intersected by roads; and I have travelled many miles 
over turf, or by smal] mule tracks, both on the coast and in the moun« 
tains. Towns are almost universally built on eminences; consequently 
the roads are hilly, but I think less so than would be supposed from 
the nature of the country, and both in direction and in smoothness, 
they greatly excel those of France. 

he system of road-making followed is nearly the same as that 
adopted by the late Mr. Telford, that is to say, a pavement of stones 
is first formed upon which the metal is laid; but I do not think that 
the principles advocated by our greut engineer are followed out in the 
formation of the pavement. Excellent roads, however, ure the result 
of the system, even although gravel is used instead of broken metal.* 

Various principles of paving are now exciting much attention in 
London ; it is to be regretted that something like a sensible principle 
is not followed in Edinburgh. In Italy various mode are adopted, in 
Genoa und at Naples large flat parallelograms of lava are used, at . 
Florence large irregular polygons carefully jointed, and at Rome a 

avement resembling our own, except that the stones are of irregular 

orms, of one size, and grouted in with lime and gozzo/ana, 

J shall now touch very briefly on a few arts of Italy which remain to 
be described, and shall then take the liberty of bringing before you one 
or two contrivances which struck me as ingenious and of which I have 
Lia i drawings. 

e goldsmiths of Italy produce ornaments which are both remark 
able for taste and workmanship, especially those of Genoa ond Venice. 
I am enabled to show you some trifling specimens which our workmen . 
cannot Sue: 

After the goldsmiths I may mention the makers of bronze ornaments 
and figures; this is an art in which the Italians show much taste and . 
dexterity, so much dexterity indeed that they sell numbers of antique 


* ] have not seen the railroad which has been lately made from Naples te 
Castellamare, but am well acquainted with the Jine; a novel question im 
engineering must arise in considering how it 1s to be protected from the lava 
of Vesuvius, This 1 believe will not ve very difficult, but it has a more ine 
sidious ory in the earthquake. and u more overwhelming one in the showets. 
of scoria and ashes which accompany an eruptign. 

_ Railways may be useful in Italy to promote her commercia) prosperity, but 
I pity the man who could think of travelling in such a manner thiduah any 
part of that country. ee 
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_...... Of modern fabric yearly to goe-disant antiquaries, who, how- 
ever, either possess that extensive corecy nor profound experience 
gud correct taste necessary to constitute such a character. It is much 
the practice in Rome to take moulds from real lizards and to cast them 
ia bronze; these make very pretty ornaments for the table. Iregret 
that I am unable to give you an idea of the value set upon these 
works. 

The manufacture of glass is pursued with great success in Venice : 
the numerous glass ornaments for ladies which come thence are well 
kiiown, and the endless varieties of form and combinations of colour 

en to glass beads for rosaries aud embroidery, or vessels for domes- 
© use, are very ingenious and beautiful. The ruby glass of the 1500 
and 1600 can now be imitated ‘so as to make imposition a famous 
trade, the falae being only distinguishable by weight. Gilasses are also 
wade in which white threadlike lines of arsenic are incorporated. The 
jrocess by which they make sheet-glass differs from ours. Instead of 
ing formed into immense circular sheets, the Venetian workman 
blows cylinders of considerable length and diameter; he then cuts off 
the two ends of his cylinder, dexterously slits it down one side, and 
spreads it flat on a table in an oven. By this process sheets of a suffi- 
cient size are made, and there is no loss as in those fabricated in this 
country. 

Ithink that I have lately observed that the process which I have 
thus briefly described is practised at some manufactory in England. 

‘The velvets of Genoa, and the exquisitely turned ware of the same 
place, the straw hats of Tuscany, the silks of Florence, the embroide- 
rier of Rome, the musical instruments and musical strings, and although 
last not least, the maccaroni, of Naples, are all sampl-s of skill eredit- 
able to the Italians. 

T shall now request your attention to this lithograph of a triumphal 
arch. This is a specimen of an art in which the Italians display both 
taste and great ingenuity, and which seems to me deserving of uotice, 
for although it may be deemed useless by sume, vet it contributes 
largely to their happiness. 1 allude to their preparations for festivals 
and pageants. Without entering into any description of these, [ shall 
content myself with exhibiting a print ofa triumphal arch erected at 
Tivoli on the occasion of a visit from his Holiness the Pope. Erections 
of this description are fie up in a day or two, being formed of a frame 
work of wood, covered with coarse canvass painted in imitation of 
stone. The bus-reliefs are of stucev, and the statues are formed of 
straw, arranged round wooden supports; casts of heads, hands, and 
feet are easily procured and attached. This anima (soul), as it is 
termed, is skilfully enveloped in drapery of cotton cloth, which is 
tastefully arranged by an artist, ond is then lightly brushed over with 
white-wash, which stiffens it. That a knowledge of the art displayed 
in erecting this arch may be useful, may I think be proved, by an allu- 
sion to the gallows-like erection under which his Majesty George IV. 
passed when he entered Edinburgh. 

fn the summer of 1833 I made a journey from Leghorn to Rome 
along the coast, a terra incognita to most travellers, ny object being to 
trace the Via Aurelia. At Orbetello, the last town in the Tuscan 
States, besides making some interesting antiquarian discoveries, I ob- 
served the boats which Lam about to describe. Orbetello stands upon 
@ peninsula, projecting into a shalluw lugoon of some extent ; the boats 
which are ased upon it, are flat-bottomed, rise considerably at the bow 
and stern, being lowest at midships, across which part of the vessel a 
beam is fastened, about four inches thick each way, and which projects 
about two feet six inches over each side. On cach of the ends of this 
beam an oblong piece of plank is nailed, the longest sides being hori- 
zontal, and a stout pin rises from each of these. The oars are of con- 
siderable length in proportion of the boat, and of great breadth in the 
blade. The oars rest upon the picces of board at the ends of the 
cross-beam, being attached to the pin by means of a piece of cord, in 
this last reapect resembling a mode adopted in boats on our own coasts. 
The blade of the oar slightly overbalances the portion within the ful- 
crum on which it rests, the handles nearly touch each other, meeting 
a-midship. By this contrivance, one man can manage a pair of very 

erfal oar, and can drive a boat, which is apparently but ill adapted 

its form for speed, with surprising rapidity through the water ; 

cay arrest its Pe an or turn it with equal rapidity and certainty, 
and with very little exertion. The annexed engraving is a transverse 
view of one of the boats. 


Fig, 2, 





My knowledge of boats and ships ix indeed very trifling, but. I could 
not help seelag how easily the fisher of Orbetello manwuvred his rude 
boat; and therefore I have been induced to bring forward this notice 
of a vessel and mode of rowing which I am not aware has been de- 
scrihed. Besides, it suggests ideas as to the probable mode in which 
the ancients bieaire Hy their triremes, well worthy the attention of the 
antiquary, especially if he will combine the hint thus obtained with 
the modes of rowiug followed in the Bay of Naples on board the Sor- 
rentine boats, which, I have been led to imagine from an examination 
of pictures in Pompeii, are much the same in every respect as the 
galleys which in old times navigated the same sea. 

My next drawing represents (fig. 3), by means of a section, an appa- 
ratus used in Italy for warming baths. I need not describe it, but 
shall merely observe generally, that it is made of copper; the live 
charcoal is put upon the grating A, which is put into the stove b 
means of the handle B, the fire is acre alive by air supplied through 
the tubes C C, 7 inches diameter, and when immersed in the water of 
u slipper-bath, this light and portable apparatus will heat it in a 
quarter of an hour. I think it might be useful! in this country. 
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I now close this paper with many apologies for having detained you 
solong. The engineering works I have briefly described may seem 
trifling as compared with those extraordinary and gigantic operations 
you are accustomed to in this country ; but 1 would ask you to con- 
sider the relative extent, power, and resources of the states, and you 
ie then allow that they are very creditable to the Italian Govern- 
ment. 

The Italians, we have seen, are still remarkable for their taste and 
skilliv many beautiful arts, and for nearly 3000 years they have been 
thus distinguished. Various arts were successfully practised by the 
Etruscans, and when they were subdued by the ruder Romans, they 
did not lose their skill, but enlightened their masters. 

The conquest of Greece filled Italy with artists and works of art; 
and when northern hordes overwhelmed the empire, these ruthless 
barbarians were gradually softened by the fine arts of the people they 
had conquered. A new power arose in Italy, and by its influence 
again she became epapety in Europe, and we know to what illus- 
trious perfection the fine arts again attained. 

In our sale-rooms we see sold every winter many cracked and dingy 
daubs, and with these before him, the auctioneer rings the changes on 
some half-dozen names, as if the Italian school could boast no more ; 
but a host of artists attest the fertility of Italy in the production of 
men of talent; and in Lanzi’s dictionary, 1000 names will be found 
before the reader reaches the middle of the letter D in the index. 

I have imperfectly described to you sume of the arts which the 
Italian has inherited. I shall close this paper by observing that, what- 
ever public work is undertaken in Italy—wherever improvement is 
contemplated, even although it should not be extensive, it is justl 
thought that the assistance and advice of the artist, whose taste an 
judgment have been cultivated, ought to be secured, and there is no 
practice in ite full extent more worthy of our imitation.* 


* Mc. Wilson exhibited numerous specimens of mosaic, pietra dura, cameos 
of different ages im pistra dura, and specimens of shell cameos; also of Geno- 
ese and Venetian jewellery, Venetian glass, and ruby glass, together with 
numerous prints and drawings. . 
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ON THE STYLE OF BURLIXGTON AS COMPARED WITH 
THAT OF PALLADIO. 


Architecture and its relics betray the character of a people; an 
evidence in themselves of national credit or misrule, they shed a 
pleasing truth upon the record of history ; for there is a link between 
the feudal castle and Vassallage, between the stately palace and in- 
creasing revenue or commerce, between the more modest villa and 
a privileged community. Carrying our minds, then, with this pleasing 
idea, from the castle and the monastery, down to the 17th century, 
when Gothic began to yield to the influences of Italian art, we observe 


one architect whose talents, united to rank, justly merit our notive. 


Comparing him with his great master, we may, perhaps, lessen his 
claim to originality; but as a disciple of Palladio, he will ever appear, 
for the age in which he lived, an architect of refined taste and of ele- 
gant mind. 


Burlington, aiming ofter Palladio and yet captivated by Jones, stands | 


distinguished from both, mingling, us he dues, a little from the rich- 
ness of the latter, with the more grave simplicity of the former. 
Tamer in his conceptions, the elevation displays nothing of that in- 
tricacy of parts, or of changing features, resulved and blended into one 
harmonious whole as in Jones:—his unity is the whole, whilst his 
parts are fewer. No studied appropriation of ornament compels the 
eye to any particular part, no lofty feature rises to diguify. The 
feeling of the artist is never Jed astray into any redundancy—all is 
depressed, though curefully disposed. Jt camot be said that he is 

and, for that excellence is destroved by uniformity; nor can it be 
said that he is mean, for his variety, though seanty, is made up of 
parts as much as of detail. He has his partialives, however, and 
" ow the colonnade, through the openings of which he permits you to 
see his statues. Of statues, however, as of columns, he is very 
sparing, und seldom exhibits the former prominentiy except on the 
second story. Sufficiently alive to the sentiment of Palladio, be never 
wearies but always carries you pleased to the wings of the fugade:— 
Lut, with here and there the introduction of a bulastrade, the relief of 
a figure, or a special window at the wings, le ix content. Asan archi- 
tect we must admire hiw more for his care than for his ingenuity, 
more for his adherence to the existing rules of harmony, than for that 
eon sentiment, that brilliancy of idea, ever indulging though ever 

eautiful, displaying features ever new and yet ever subordinate. 

Turning now to the Italian, let us mark his excellencies, which 
(being imitated by Burlington), when seen, will show how fur he iden- 
tified himself with the genius of his master. To say nothing of the 
talent which could change the features of his country’s art, by investing 
it with charms both new aud various, we might regard him merely as 
the vigorvus restorer of ancient beauty. But, umting the most. sus- 
picious care with the deepest enthusiasm, this master of combiuations, 
this genius of distribution, swelled the proportions and increased the 
grandeur of design by a system original and true. Friendly to th 
pedant whilst studying at Rome, but superior to the pedant in his con- 
ceits aud imaginings, Palladio allowed the same principles of rigid 
adjustment that guided the uncient in his proportions to assist him in 
his. But the contrast appears in the increased and enlarged concep- 
tions of the latter as compared with the condensed beauties of the 
former, different to Burlington who seldom starts into any thing grand, 
or deals in gradations of feature. If the ancient has unity, expression 
or variety, su has Palladio. If the one has a subordination of parts so 
haz the other:—the difference is in the extent. That correct senti- 
ment which assisted the depressed model of antiquity, aided the giant 
structure of the middle ages, whilst a harmony of relation belongs to 
the mansions of Palladio, no legs than to the temples of Rome. Bur- 
lington appears but faintly to realize these ideas of relative beauty, 
there is no grand feature to which others are subsidiary. In Palla- 
dio’s front the giant superficies displays degrees of importance amidst 
jis many subservient members; and it is not until the more consider- 
able images have been scanned, that the lesser contrivances ure seen. 
The resemblance in style between Burlington and Palladio is in the 
smuller auxiliaries only, where the variety is uniform, like rhymes in 
poetry, alternately, and where variety hus its variety, “like the 
stanza.’ 

It must be remembered, in conclusion, that Burlington had to follow 
the Italian at a great distance, and to digest a new style at a time when 
refinement and conceptions of the beautiful faintly existed. Remem- 
vering this, whilst looking at the monuments of taste he has left us, 
we see his ready talent, and that pleasing display of native genius, 
wanting only a closer study from the same models, and the same at- 
tention to the true elemente of grandeur to have rivalled, if not to 
have surpassed him, 

FREDERICK East. 

January, 1841, 
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REMARKS ON THE ARCHITECTURE * 
OF LIVERPOOL. 3 


Srr—Seeing that the remarks of “Eder,” on the Architecture of 
Liverpool have obtained a place in your Journal, and consequently an 
importance which they had not when they first appeared in a paper of 
this town, I will, with your permission, examine them a little. 

I will ugree with “Eder” that the Railway Station is a great failure, 
but I should much like to learn from him bow a front should be de- 
signed, “which by its outward appearance should-tell of the great 
things going on behind it.” 

It is amusing to observe writers like “Eder” laying down dogmas 
such as “Every edifice should express its object. A church should 
display gravity and dignity, a theatre lightness and gaiety, a prison 
rude majesty and sturdy strength, in short every edifice should like 
the countenance express spirit.” “In short,’ comes in here very well, 
for the writer could not furnish another illustration. What should a 
Bank display? a Custom Honse? 2 Market? But “© Eder” has solved 
the latter query by telling us that the Fish Hall “ presents a very quiet 
plain portico expressive of its object; so then on seeing “a very 
quiet pluin portico,” we may rest assured of its being the entrance of a 
fish market! A few axioms of this kind wonld render guides and 
guide-posts unnecessary. Uniortunately, however, the proprietors do 
not seem to consider the portico “expressive of its object,” for they 
have caused the words “Fish Hall” te be painted in large letters on 
the architrave. So great is wy dullness that I never yet saw a portico 
which expressed its object, unless that was to keep off the rain and 
sun. 

Eder calls the “North aud South Wales Bank one of the hand- 
somest in town,” it is trae that the ground is “irregular in shape,” 
the front being « little mere than a right angle, so little however us 
not to be worth mentioning ; it is also true that the architect has been 
“ compelled to obtain in height what he wanted in superficies, and yet 
here ure qiormods difficulties overcame, and «ws handsome buildiog in 
conclusion remains.’ The “cvormous difficulty” consisted in building 
a bink three stories in height. Now for its heauty. The front con- 
sists of a Corinthian porticui anfie, being about three times its width 
in height, the columns and pilasters are crowded together, between 
the columns there are a door, and two tiers of windows seareely large 
enough for a third rate house: the front is made about one foot nar- 
rower than was necessary to ubtain less projection in the cornice of 
one flank, so that by this happy ides you have this foot in width stick- 
ing on what ought to have been the return of the pilaster, und de- 
corated with the rustic werk, belts, &c. of the flank, which have no 
connection with the front. This I confess is a “ handsome” way of 
getting over the “enormous” difficulty of reducing the projection of 
the cornice. The flank which is exposed to view js a strange juinble 








REPLY TO EDER’S 


| of pilasters, paltry dours and windows of all sorts and sizes, some 


Greek, some circular headed, same with swelled friezes—scarcely a 
foot of plain masonry is tu be seen here. The architect has rigidly 
copied the columns and entablature from an ancient example, but he 
has inisapplied and misarranged them, and the order which charms by 
its lightness und grace, the spectator in the Campo Vaccino, seems 
here clumsy and heavy, and the substructure does not seem half strong 
enough to carry the entablature. The ornaanental parts of the order 
are pussably executed; all the others both in design and execution 
(nv man coud make those things on the principal dour architrave or- 
namentil), are most wretched. To conclude, this building has cost an 
enormous sum. {shall probably return to this subject, meanwhile 
I remain, your's, « 
SEYTON. 
i, January 19, ist}. 


Ancient Trees of the Spunish Chestaut—Although certainly not a native of 
this country, England produces some exceedingly remarkable specimens of 
this valuable tree. In Betchwork Park, near Dorking, there are some Span- 
ish chestnut trees of extraordinary size and great age, certainly the largest 
and oldest in that part uf the country. There are abuut 80 trecs, all of lar 
dimensions, ‘The subjomed table cahibits the circumference of some of the 
largest, taken about three feet from the ground . 
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battle his manor-house here.’"—Gardeners’ Chronicle. 
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“yrongh their hearts, of which he had entire possession. 
‘Jost to France, to which country he has bequeathed a rich legacy, in 


? 


" 
= 4 1 
PE ata 4 ? “ ts 
I aw a 
. re yoo! ont . 
J eS OBON T 
woe ats wes ee 
rude eon, wa . 


A Translation - ae 
_ | Percier’s work, entitled “ Palate #4 Matsons de Rome;” with come * 


wos to in 


as 
‘the reg : 
“ produgtions and writings of that great architect have had their effect, 


“the. very man to propagate principles with success; to great talent he 
‘Gntied gr 


Pal 
4 
Ti 


Haak 1 <0 Th 
arty 
aK 
: 

Lae cd 

hy tn aa Lee 

od ben i z : 
Li me EO A AP Ay IA An Slt Mel ie AE ea thle lid Fetal DA le et a §, CTT et . 
. 5 = ne c , mr f fas yg oy 
fn ST a'r 4 oie “a ' ‘atin Ha ' eee fa rhe * 
-\,! fee. ‘ PSG 2 cate 
fi * . as mer fou, i ao "eae see ™y 4 1. 
i 1 1 1 .' 7 1 oe 
« woos 
HE ARCHITECTURE OF FTALY. ©...) - 
i arene ued a re soon ' Par a 
eee a r who fans eee « 
‘ aa 


Fen ends nthe ber eenhaandlied abit eRlel tall 

‘ : y ry ‘hr Dany wi 
, at - t . i es A, ‘ 
1 ' 


y 

r , 
.v te , “4 °% 
uv rt ;: . 


oN 
a4 


us 
f 

¥ 

‘i iy 
hy 
=e, 
»" W 


the ‘Observations: contained in the Preface ‘fo WM. 
Addttional- Remarke upon that Preface. : 
By Aarun Wa. Haxewitt. 


Phe ébject of the following observations from the pen of M. Piercer 

| does his countrymen to bestow pains upon the smallest, as well 
ion the most important works, and to anybody conversant with 
sh modern architecture, it must appear that the architectural 
yance now being enlivened and beautified by numerous works upon 


eat amiability, and the precepts which he taught made a 


impression, for they found their way to the minds of his pupils 
He is now 


“She numerous skilful architectural productions and sage precepts which 
: ne has left, and the name of Percier will be long cherished, not only by a 
“grateful eountry, but by all, those who are sincerely devoted to the 


chave discovered in: antiquity models 


art in which be who possessed that name so greatly excelled. 

It being constantly a subject of remark, that works upon a small 
scale in this country do not receive all that care and study so neces- 
sary to give them their full effect, it would appeur that the obser- 
vations alluded to might be as beneficially applied to England in the 
present day as they were to France formerly. 

The English architect seems to think that great works alone 
require great exertion; it must be confessed that on such occasions 
he seldom fails to rise to a level with his subject, and Ste. Genevieve 
at Paris, compared with St. Paul’s in London, either in design or con- 
struction, appears u toy. But it is not an occasional building of this 
kind that shows a nation fond of architecture, or which tends greatly 
to the decoration of a country ; these two ends can only be compassed 
by the architect fairly appreciating the scope of his art, by considerin 
it as an artificial landscape which mankind create to themselves; anc 
therefore endeavouring to bestow on each production, however insig- 
nificant in size, all that study, cure, and attention, of which the subject 
is susceptible, in order to produce a legitimate variety in his com- 
positions, and to impart tu each work a correcé and peculiar character. 

M. Percier says— 

« Architects, upon their arrival at Rome, for the purpose of studying 
their art, will natarally bestow their first atteution mae the valuable 
remains of untiquity, upon those imposing masses which, having re- 
sisted the ravages of time and barbarism, announce to posterity the 
grandeur and power of the Romans. 

“ After this first view, their admiration will be divided hetween such 
beautiful monuments and those which either the piety of the Popes, 


or the magnificence of the Roman princes, guve rise to in the fifteenth 


century, af the revival of the arts. 

“Drawing and engraving, by multiplying the master-pieces of ancient 
architecture, have, as it were, laid Rome before the eyes of all; from 
the study of these buildings, some men of genius were enabled to de- 
duce the elementary principles of architecture, they have taught us 
how to view these buildings and contrast them, whilst, by their own 
example, they have shown us how very possible it was fo make a 
successfal application of those fine models, upon occasions which might 
seem to offer but little scope for crenting interest. 

“This observation has, for a Jong time, escaped the attention of 
architects visiting Italy i it was thought that the studies to be made 
in that beautifal could only benefit artists who had great build- 
ings to coustruct, whilst every thing which did not carry with it a 
certain degree of importance, wus to be abandoned to the routine and 
caprice of workmen. 

“ But there are in Italy, and particularly in Rome, a vast number of 
chartaing habitations, which, under the most simple forms, bear the 
stamp of a refined taste, and prove to the attentive architect, that 
credit may be obtained in bestowing care upon the most Lumble pro- 
duction, und this reflection shoal be a consolation to those who 


profess an art, in.which a very rare combination of fortunate circum=_ 


stances can ulone furnish the opportunity-of being entrusted with the 

execution-of great works, CA ow ree 

“Mf such nien as Bramante, Vignola, Patladio, Sangallo, and Peruzzi, 
for the buildings which they 

have erected, if these ‘successfal practitioners of the art have known 

how’ to apply, even jn their slightest works, such ‘admirable distri- 

bation, a zigreable an arrangement of parte, thet refinement, oo, 


e 


when siniilarly ‘circumstanced; endeavour to entulate them? 3" -.. 


“Tt is with the liveliest feelings of interest that we behokt the pre: 
artists whom we have just mentioned, bestowing, upon the simple 
habitation of the citizen, the same degree of spirit, care, and: refine 
ment of taste, which they have manifested in the erection of tourples 
and sumptuous edifices. They bave embellished every thing, and 
their pencils bave thrown a charm over the modest retreat of the 
philosopher, in no way inferior to that of the palace of the prince. . 

“Penetrated with the importanee of their art, they have taught us 
how to rid it of the prejudices: of rontine and the extravagancies of 
caprice, they have taught us to take nature for our guide, and her 
imitators for our models; and huve, in some measure, restored archi- 
tecture, in bringing back the art to its true intent. We ever perceive 
them skilfully availing themselves of the peculiarities of the site, and 
fulfilling, with admirable address, the various requisites of the design. 
Manifesting ingenuity even in the minutest detail, they never appear 
to have worked ut random; they seem to lave felt that nothing could 
be considered beautiful in architecture which was not authorized by 
some recognized utility; that true genius did not consist, as some 
moderns lave thought, in waging war with reason to create novelties, 
and produce bizarre effects, but rather in the art of successfully apply- 
ing the means which nature points out, which the site furnishes, and 
which the work in hand demands. 

‘It is in thus fulfilling these conditions that they have succeeded in 
imparting to each work its proper character, and it is thus that, ever 
guided by good tuste, they have been enabled to make us lose sight 
even of the very difficulties they had to combat. 

‘Indeed, the greater part of their works bear the impress of that 
rare simplicity which, like some revealed trath, always appears so 
intelligible to those to whom it is disclosed. 

“Their buildings are picturesque without being confused, possess 
symmetry but are not monotonous, and being carefully executed, fre~ 
quently unite, to express ourselves in terms of art, the freedom of the 
sketch with the precision of the more finished performance. 

““Wecontemplate, with unceasing admiration, the ingenuity displayed 
in the application of the various materials, such as marble, stone, 
brick, wood, &c., few examples of which are to be found elsewhere. 

“It must be confessed that hitherto the Italian architects have ex- 
celled those of other nations. To produce the greatest effect with 
the most siinple means, seems to have been the object of their am- 
bition ; whercas we, on the contrary, seem to take an opposite aim, 
It would appear, by the greater part uf our modern works, our apart- 
ments ingeniously eireumueribed: our petty distributions, our plaster 
columns, bronzed wood, and painted marbles, that we delighted in 
imitation, contenting ourselves with appearances. 

“We will not seek to unveil the real causes of this degradation of 
the art, we cannot think that it has been brought ubout through 
motives of economy; fur it would not be difficult to prove that such 
imitutions, far from being less costly, entail, on the contrary, continual 
expences, both from the short time they last, as frum the enormous 
prices set upon such works by skilful workmen. 

“We might, perhaps, with regret, pronounce it to be «a proof that 
architecture bas never been held in great estimation among us; for 
the circumstance of « town containing a temple, a monument, a palace, 
is no argument that the fine arts have made it their abode; the ty- 
ranny, pride, or caprice of a single individual, may, for the moment, 
have chained them to the spot. But when, at every step, our atten- 
tion is arrested by some masterpiece of magnificence, or even of sim- 
plicity: when in every spot we meet with monuments erected for the 
public good, the minutest detail characterized by that delicacy of taste 
which proclaims a whole nation to have been cultivators of the fine 
arts; then it is that we feel we are in Italy, and that that gifted land 
has long been their fixed abode. 

“It is in that country alone that the most humble habitation offers to 
the attentive architect beauties, not very imposing, perbaps, in point 
of scale, but more immediately adapted to the wants of the community. 
It is to be observed that the charm of these buildings results from the 
arrangement of the plan and distribution of the masses, und not to 2 
vain profusion of ornameut. 

“ We do not pretend to say that the buildings which we have cited 
should be servilely copied, nor do we quote them as being entirely 
free from defects ; we are also aware that our climate, materials, and 
habits, often prescribe other forms, But still we may safely assert, 
that by following the method which the Italian architects have pur- 
sued in thelr compositions, in considering them relatively to the cou- 
ditions ‘they had to. fulfil; in short, by studying them, an attentive 
architect will know how to reap advantage from the light which they 
throw upon his art.” 
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E wiih constitutes the great charm of their worké, why should i9: not, - 
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' In the course of these observations there ia one which Jt maybe 
allowable to remark wpon, viz, the’ convistion thal cémes over. 
mind of the traveller in Jtaly, that that favoured Jand has once. ‘bean 
the fixed abode of mchiteetute. In ‘ber flight from -Greece 46 Hat 

' architecture —. congenial soil, and flourished through the 
land, owing to the soll e of the inhabitants in cou her stay 

them. The Malians ‘sgon found thot architecture was their 
domain, and set about atudying it in that vigorous manner in which a 
nation endeavours to effect any object influencing its honour; the chief 
uisites for ‘am architect being ascertained, they were early incul- 

d, and geometry and drawing were made the basis of excellence ; 
indewd, ‘most of the Italian architects drew like painters; all dwell 
upen the im e of that art in their writings, and manifest it by 
the wigeur, delicacy, and choice of detail, in their buildings; and one of 
hem, Scamozsi, treats of it in terms of veneration, and says “that 

‘ainoe, by means of drawing, that is so easily expressed which cannot 
‘ee described, even by 2 multiplicity of words, we gard rightly say that 
this art should be rather considered as a heavenly gift than as 0 mere 
discovery of human invention”—in the original thus: 

_ “Dimodo che, per via del disegno, si eaprime molto facilmente 
‘talto quello, che non pud far la moltiplicité delle parole __ 
© Gescritte in curta, e per cid, a ragione si pad dire, che il disepno 
sia piu tosto dono celeste di Dio, che coga ritrovata dali’ ingegno 


2 
Fa 


Py 


' ‘We may clearly see that it was not because architecture was prac- 
tised by ltulians, that the art made steady progreas towards perfection, 
but because the Italians, appreciating the art, studied it in a legitimate 
manner, resting their cluima upon the intrinsic merits of their com- 
positions, and having no recourse to the blandishments of art, either 
to ae rere of their beauties, or to saci yes defects; hence 
it was that buildings, promising comparatively but little upon paper, 
when erected bossa < real otcbellishment, — deli nt aia zn 
prise, —z cag aa the description of a French writer, who 
says that a building should suit as a model to an architect, as a subject 
for the painter, and as an object of attraction to the general observer. 

A very litle reflection will make us feel that the course we pursue 
is very different from that pursued by the Italians of the fifteenth 
century, and those who once shed a lustre upon this nation during its 
great periods of art. 

it is ever essential that the means taken should be commensurate 
with the end proposed; and as the end here is great, the means 
should be so too. Architecture is a severe art, and consequently 
should be severely studied. Geometry, the orders, the human form, 
foliage, the countless and various objects of nature, are fit sub- 
jects for the serious attention of the stadent of so a ee com- 
prehensive, and sublime an art as that of architecture. Doubtlessly, 
there are many accomplishments which, if not pursued to the detri- 
ment of more solid acquirements, add greatly to the perfection of the 
architect. But may it not be asked whether we of the present day 
pay not too much attention to these aecuinplishments, viewing them 
rather as the fit materials for the foundation of our studies, than as 
what they should be considered, the acceasorial embellishments of the 

ratructure. 
oremost, then, these accomplishments, is that of water 
colour painting, which, from the developement given to it of late, 
appears ue anew art; there can be no doubt that, in the 
hands of a judicious architect, this art may prove a valuable ucqui- 
sition ; but indiscriminately pursued and applied, as it frequently is 
with us, as a substitute for accuracy of form in drawing, it may act as 
‘aserious check to the progress of architecture. It has this pernicious 
p hepa it easily captivates the mind of the student, and early destroys 
f relish for those more severe stadies which are so necessary to 
his future excellence. Through the means of water colour painting, 
in architectural composition are frequently cloaked, which, 
when the building is in progress appear in all their nakedness, to the 
mortification and surprise 
fiture of the architect; and doubtlessly the forced and conventional 
style of setting off perspective views has led to the complaint #o often 
heard in this day, that buildings, at their completion, fail to produce 
the effect they had in drawing, in short, that the drawing was a de- 
ception; ‘we-sany feel assured that so fallacious a system is whully 
incotty ‘with the attainment of excellence in so severe an art as 
that of architecture, and that if we wish to leave bebind us buildings 


which shall strike porteridy, as those buildings which the Italians heve : 


the employers, and to the lasting discom- 


ft do us, we to submit ourselves to the same sage 
and sober method of studying which those great masters pursued, and - 
then we shell enter the field qwith an ad in our favour; for be - 


it remembered, that the Italina architects were obliged to glean, from. 


the works of their Roman ancestors, all they knew of Greek archi» 
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ON ‘TRE SPANDARD OF ARCHITECTURAL BEAUTY AND 
«SYMMETRICAL FORM. 


By Joun Rooxe, Esq., Author of “ Geology aso | 


In what may be called our own day, architectural forms that avow- 
edly go by the name of taste, would seem to have fallen into all but 
ideal conceptions. A train of discussion has however been introduced 
into the Architect's Journal, based on‘the pure freedom of criticism, 
which is likely to uproot the inveterate conceits af the past ere jong. 
Heaveu's laws are all founded on omuiscience, directed by the infinite 
wisdom of Almighty power. Were the universe divested of symme« 
trical proportions, by which each pen sustains its duties in an infinite 
system, or bereft of the divine will, Chaos would necessarily lay pros 
trate the harmony of the heavens. But this is not so. ‘God rules. 
Mind is more mig ty than passive substance. Physics place the signet 
of universal trath on this comprehensive law, so conspicuously shown 
in all that comes within our means of observation. Mind has rendered 
all substance a self-acting instrument on subefance by the adoption of 
such unification of purpose. We must believe in this ere we shall be 
able to take in science a single step, which is not empirical. All 
magnitudes of substance, which the intelligence of man is able-to con- 
vert into substantial forms, and in which that substance operates upon 
itself, speedily fix their own limits, and would therefore break down 
under the influence of excessive weight. Inthe hands of heaven's 
laws, the extent of symmetrical harmonies is illimitable in magnitudes 
and exactness of proportions, in perfect conformity to a unity in de- 
sign, worked by physics, as created by a Godhead, whose Almighty 
dominion nothing is either too extensive nor too small. 

We may put our definitions on extent, and call this science, yet it 
is nothing beyond an amusing bubble, until we apply such definitions 
to the investigation of physical extent and combination in active forces. 
By such means we discover the universal and varied forms in which 
physics exist, and Jearn.our own ignorance in the perfections and ex- 
actness of natural laws, even in the most trivial details, worked to 
their distinct ends, by that ull-seeing mind which has made itself’ 
known through the medium of organic substance, warking itself into 
like ends and means that are employed by man, when he embodies his 
conceptions and will in works of stone, wood, iron, or other materials, 
causing them to assume a self-working form for some end desired. 

We so far observe two clusses existing in forms of art. Those of 
heaven; and those of lowly man. In the first class, the more we study 
them, the more we find the adaptation of their provisions sulted to 
their several uses. We find both a due quantity and quality of the 
materials employed to produce the ends required, neither more nor 
less, and taking the precise form held in view for attaining the object 
designed. This principle is constant in each and all of the works of 
the Deity, however opposite may be the magnitudes of auch organic 
framework. The spheres of the heavens are ao exactly adjusted in 
magnitudes as to retain their places truly; and work out those com- 
prehensive changes in the phenomena of our earth which geology, as 
a science, based on the unity of divine wisdom, so plainly figures out 
to us. Though the earth may fly in its orbit at the rate of 68,000 
miles in each hour, end turn on its axis more than 1000 an hour, yet 
these mighty motions, otherwise certain to disturb the waters of the 
earth, and canse them to roll over the most lofty aminences, haye been 
effectually bridled by a depository process, which has made a fruitful | 
land, symmetrical in surface lineaments, to appear from beneath those 
proud waves which have been thus stayed. By the same lofty destinies, 
and by the application of similar luws, every secure haven for shi 
found on the borders of the great deeps, hag its hg We find the 
sturdy oak provided with sufficient strength of timber, and durability 
of qcality to withstand the blasts of almost ten‘jeénturies. In that 
alim animal the hare we find material enough te impart to her the 

requisite for speed, without any of that auneoeeusry lumber, 


which would retard her foot, and operate ga'a drag Upon her course. 
“* “sybound may excel her in stride, apd de | apeeatly te 

_. 4 yet ber adaptation for turning. nore. readily than ber 
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whieh serve thelr whats aad to their preservation. Be tnt 

etest a unity prevailing throughout, which we wust accept as 
fog the only symmetry, harmony, or which can exiat— 
the wee ure always made ef any sum of materials in 
AM this exhibiis the means by which in every instence con- 
and will gain an ascendancy over passive material bodies, and 
to them onity in beauty and adaptation to their uses. Syume- 
correupsedences, which all admit to be a rule of beauty when 
adapted to their several purposes, form by no meuns an ideal 
but a geometrical and mathematical rule rigidly observed in 
ry instance. Who would recommend the debaplly of circles and 
squares by taste? Nobedy. Kveu a school-boy with lis compasses 
and roles of art by which such figures are formed, would far outatri 
in exactness of outline, the most accomplished artist that ever lived, 
bad he no help except merc taste. 

Coupling these observations with what has been given by the cor- 

te of the Architect’s Journal, on the geometrical and mathe- 
matical harmonies of Gothic Architecture, it is plain that a fresh spirit 
in arehitectorel design has been evoked. We claim for our day the 
uge of science und civilisation, and yet on what evidences does the 
claim depend? Do we prove our assumptions by a belief in the uni- 
versal hurmony of physics, springing from the causation of Almighty 
wisdem; or by the self-sufficiency of an empiricism, which utterly 
denies all connexion between philosophy and the laws of heaven? 
Why is it not obvious that we have a philosophy distinct from eve 
pe consideration; und religious impressions which disclaim all 
evidences from philosophy; evils obviously existing because violent 
and bewidered extremes can neither agree with true science, nor with 
the purity of a and morals. Miucd is a universal power, of the 
mysteries of which we know nothing, except that it always works in 
ure physic acconiing to geometrical and mathematical forins, upon 
he nearness of which to our frail bodies or distance from them we are 
totally unuble to speculate. 

Let this be accepted as the religious and philosophic belief of the 
English monks in the thirteenth century, a8 shown by the symmetrical 
harmony of their ecclesiastical edifices, and our ignorance and vanity 
are at owe apparent. Yet no sooner do we observe accpticism, reli- 

indifference, or bigotry a into the public mind, than we find 
a decay in Gothic Architecture first appearing; and io less than two 
cent it may be said to have been whully lost, imsomuch as the 
uniformity of geometric and mathematical rules were concerned. The 
purity of Gethie Architecture, (what a contemptaeus name !) oby so 
sprang from the religious purity of tle English monks in the thirteen 
century, telieving, as they must have done, that Almighty volition is 
manifested in the exactness of physica, geometrically and mathemati- 
cally balanced in every work of the divine will. If we collect our 
eae of this, from the day of Bede, in the eighth century, to that of 
oger Bacon, in the thirteenth century, we shall discover one of the 
chief means, by which, in these five Gothic centuries, a9 we vainly 
call them, architecture and science had risen toa state of pre-eminence, 
which t to make us blush for our own day, and achnowledge what 
lessons of wisdom we yet owe to the works of the Gothic barbarity 
bequeathed to ns. Most unfurtumately, according us pupal bigotry and 
superstition vitiated the religious purity of every succeediug day, an 
opposite error crept in; and the world became all but divided between 
a superstitious despotisin, which demed all reason in_philosuphy, and 
either a scepticium or u religions indifference, which promulguted a 
philosophy, independent of every religious consideration. in three 
ventaries the lamp of pers sv brilliantly lit up at the fountuia of 
heaven's laws, as cvinced in the geometrical and mathematical cxuct- 
neas of Gothic Architecture, went out, aud gave place to # race of im- 
perfect copyists.* There can be ne beauty but that which is symme- 
trically aud vauthematically adopted to the uses and ents held in view. 
Decoration, on ull the rigidity of these severe rules, is displayed in 
every surface lineament of yur globe; it is a scene of uses and bean- 
tics combined by the medus operandi of attributes divine. Ignorance 
may either oveiloek ot deny this; and cd ani in the weight of its 
prejudices may vainly strive to hide the lamp divine under a bushel 
of follies, yet it is mildly bursting into the fice of day in spite of either 
dullness supreme, or wilful blinduesa the most obtuse. 

Ere such the proud day of miocess atrives, a vast preparation must 
be made. We must see distinctly what it 1s that we want. We inust 
forego all baseless taste ; and put a physical taste in its place. Neither 
papal superstition, nor its opponent scepticism, based on the foolish 
conceits of vain men, can serve us in the mighty acquisitions to be 
gained, These have not promoted, but retarded a development of 
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those sobiest faculties in man, which aljke reise the standard of om 
relt beef, our moral qualities and the of our civil 
fustitations. For not a little remarkable is i& that the age, which 
fursished us architectural remains so splendid, ved if not mee 
tared our free institutions, amidst a ag ehier of ttrbalemos and violence. 
sierraghoc | Burope at large. What [humbly ask then is, that mon so 
vel q + fied as Mr. Cresy and Mr. Burthelomew, should go on and 
ear nothing. 

[Fhese ean border too much oti transcendentatism to be within 
the usual scope of our columns, but as we know they represent faithe 
fully the ideas ofa large class both here and abroad, we should have 
considered ourselves as neither se justice to the subject nor the 
author, had we not availed ourselves of his proffered permission to cone 
sult our own taste in suppressing such portions of the paper as were 
not conformable to our views.—-Epi Ton. | 
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ENGINEERING WORKS OF THE ANCIENTS, No. 1. 
Tse PERSIANS. ; 


Engineering has its archeology as well as architectare, the mom 
ments of the ptians, of the Persians, of the Romans, are subjects 
which interest é¢very class of readers. To some it may appear that 
the profession of a civil engineer is but of modern growth, it certainly 
may be so considered as regards its recent progress, but to the indie 
tive ubserver a long chain of histo: y is visible which records 
labours of engineers, not for hundreds of years merely, but for thou- 
sands. On the engineering profession therefore the contemplation of 
the works of their predecessors is imposed as a task, if they are at all 
desirous that their successors should puy the same homage to theme 
selves. The works of classic authors abound with accounts of ine 
teresting works, the descriptions of some of which we mean to copy 
into the Journal, as into a common-place book, pris Sagara it c 
never be considered useloss to any man to contemplate the glories of 
the past. For this purpose we shall from time to time put dewn 6 
they occur to us, extracts from the several authors, who have left mies 
terials for the subject of our enquiries. 

Our present paper will principally be devoted to the works ef the 
Persians and the Babylonians, which belong to one of the first schools 
of which we have authentic rerords. The history of this period forme 
the first in the annals of engineering, as now taught in this ¢o 
for the rudiments of the science laid duwn by the Persians, have, 
successive nations, been transmitted to us. Lersia being, like Rgy 
a country traversed by a large river, and requiring extensive hydraulic 
works, naturelly led to considerable proficiency in this branch, which 
would naturally be later of introduction among the continental Greeks, 
tv whom it was taught by the Yonians in the Persian service. The 
Persian monarchs, independently of their own engineers, also becanre 
masters of the services of those of pt, Babylon, aud Phernicia, 
each of which, as we shall see, had also peculiar opportunities of 
study. From the Grecks engineering passed to the Romans, and so 
through the middle uges duwn to the present time, affording an exe 
ample, paralleled in few professions, of rules of practice being tratse 
mitted uninterruptedly for more than twenty-five centuries, and illus- 
truted from the earliest period by specimens now existing, 

The materiuls fur tie ensuing descriptions are principally derived 
from Herodotus, who had authentic sources of information as to most 
of the works which he described. They ure, as before stated, chiefly 
hydrautic works, and illustrate much of the antiquitica of that im- 
portant department of engineering. 


CANAL OF MOUNT ATHOSs--CUTTING.~-THE GUD OF THE ENGINEERS, 


Iu the course of the war of the Persians against the Grceks 
about the year 484 8B, C., Herodotus* relates that, in order to avoid 
shipwreck on the dangerous coast of Mount Athos, Xerxes determined 
on cutting through the isthmus by which it is joined to the mainland, 
and so making a canal for the passage of his fleet. Herodotus says 
that three years were spent upon this work, the Persian flect Loving 
been ordered to the port of Eleus in the Chersonese, and all the forces 
on bound being compelled by turns to dig, and open a passuge through 
the mountain. Inthis they were assisted by the adjoming mbabitants, 
and tho direction of the works was confided to Bubaris, the son o 
Megabyzus, and to Artacheus, the sun of Arteus, both lersians. 

thos is described as a mountain of considerable magnitude, leaning 
upon the seu, and well inhabited, (now, we niuy observe, by inonks). 
It terminates to the Jandward in the form of « peninsula, and mah ea 
an isthmas of about twelve stades (a mile aml a half) in length The 
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other parts were the towns of Dion, a he: Acrothoon, Thysua, and 
Qleoné, and on the isthmus stood Sans. The Persians having drawn a 
line before’ the town of Sani, divided the nd among the eeveral 

nations ; and when the trench was considerably sunk, those who were 

in the bottem stages contrived to dig, and delivered the earth to men 

standing on laddera, who banded the same again to such as were placed 

ina higher station, till at last athera who waited to receive the burtben 

at the edge of the canal, carried it away to another place. But by 

eee ne tn & Derpennicalas manner, and making the bottom of equal 

breadth with the top, all the workmen, except the Phenicians, drew a 

double labour upon themselves: because the earth, as it is natural, 
féll "down continually in great quantities from the upper parts. The 

Phenicians alone, continues Herodotus, shewed that ability, on this oc- 
casion Of which they are so much masters at all times; for they opened 

the part which was assigned to their care twice as large as others had 
done; and sloped the ground gradually till they came to the hottom, 
they then found the measure, equal with the rest. So much for the 
mode of cutting pursued two thousand three hundred years ago. 

‘We are thus enabled to ascertain the origin of the slope, and the pe- 

‘riod at which its recognized introduction into the art took place. The 
number of workmen employed, says our author, was so great that in a 

meadow adjoining they had a market furnished with great abundance 
of.corn brought even from Asia, aud there was also a temporary court 
of justice formed perhaps on the picpoudre system. Herodotus is by 
no means disposed to approve of the necessity of the work, fur he 
rather ascribes it to ostentation, being of opinion that it would have 
been much easier for Xerxes to have had his fleet carried over the 
land. The canal was of a sufficient breadth to carry two ships sailing 
in front, and at each end were deep trenches to prevent the sea from 
filling it up, it was completed by the time the Persian army arrived 
at Acanthus, in the neighbourhood (about 481 B.C.)-—At this time 
died Artacheus, one of the engineers, who appears by all accounts to 
have been one vf the greatest men of the day, for he was in stature 
the tallest of all the Persions, and wanted only the breadth of four 
fingers to complete the full height of five regal cubits; his voice also 
was stronger than that of any other man. By descent he derived his 
blood from the noble family of Achemenes, ond was much esteemed 
by Xerxes, who greatly Jamented his death, and caused him to be in- 
terred with great pomp. All the anny was se ice in erecting a 
monument to his memory; and the Acanthians, admonished by an ora- 
cle, honoured him as a hero with sacrifices and invocations. Such,” 
says Herodotus, “ were the demonstration which Xerxes gave of his 
concern for the loss of Artachrus;” and thus did the profession obtain 

the patronage of a demigod from their own body, to whom if they 
ke they may build temples at this day.—In the meanwhile we sug- 
to our antiquarian friends, whether the Persian engineers swore 

Artacheeus, and whether any devout modern would be justified in 
using the same ancient form. 

The fleet, it seems, according to orders from Xerxes, passed through 
the canal of Mount Athos, and so into the bay on the other side. Our 
author further adds, that the people of Acanthus, in consideration of 
the great attention they paid in making the canal, were rewarded by 
the king with vests of honour. 

In the Babylonian district, the people were, as in Egypt, well sup- 

lied with canals, principally for the purposes of irrigation, the water 
ing distributed from them by iam labour, or by hydraulic engines. 
The largest of these canals,* continued with a south-east course from 
the Euphrates to that part of the Tigris where Nineveh stands, and 
was capable of receiving vessels of burthen. These canals and the 
river were navigated by a peculiar kind of skin beat or coracle, to 
which Herodotus devotes particular attention. 


PASSAGE OF RIVERS.—-THE HALYS-—THE GYNDES-—THE EUPHRATES-— 
THE DANUBE-THE STRYMON. 


In the course of the war of the Lydians against the Persians, Cresus 
found it necessary to cross the river Hulys,+ when by the advice of 
Thaies, the Milesian it is said, that he caused the river to be divided 
into two branches, as if he were going to make a bridge—the diversion 
of streams being a resource well known to the ancient engineers both 


of the east and the west. He sank a deep trench, which Sy det. | 


above the camp, fromthe river, was conducted round it in the form o 
a semicircle, till it again met the ancient bed. it thus became easily 
fordable on either side. , 

Cyrus in his war with the Babylonians made use of a similar expe- 
dient, with regard to the river Gyndes, but from other motives. 





* Herndotas, Clio. 
j Herodotus, Clio. 
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iteelf in the Tigris. ilat Cyrus was endeavoring -to or this 
river, which could not ‘be performed without. boats, one of the white 


consecrated horses boldly entering the stream, in his attempts to cross 


it, was borne away ‘by ‘the rapidity of the current.end totally lost. 
Cyrus, exasperated by the accident, made a vow, that he: would render. 
this stream so very insignificant, that women should hereafter be able 
to cross it without so much 4s wetting their knees. He accordingly. 
put off his designs against Babylon, and divided his forces into two: 
ai : he then marked out with a line on each side of the river, one 
undred and eighty trenches ; these were dug according to his orders 
and so great a number of men were employed that he accomplished 
his purpose, but thus wasted the whole of that summer. It is mp- 
posed however that he was induced to undertake this work for the 
purpose of averting some omen. 

On his arrival at Babylon, however, he had to carry on hydraulic 
works with a more important end. Finding the city ali and weil 
provided, and thut its reduction by force or famine seemed impracti- 
cable he had to take other measures. He placed one detachment of 
his forces where the river first enters the city, and another where it 
leaves it, directing them to enter the channel and attack the town 
wherever a passage could be effected. After this disposal of his men, 
he withdrew with the less effective of his men to a marshy part of the 
river, near which there was a kind of reservoir, said to have been 
constructed by Nitocris, Queen of Babylon, not long before. Cyrus 
here pierced the bank, and introduced the river into the lake, by which 
means the bed of the Euphrates became sufficiently shallow for the 
object he had in view. The Persians in their station watched the 
th raoment, and when the stream had so far drawn off as to be no 

ligher than their thighs, they entered Babylon without difficulty. 
atius Hystaspes* in his expedition against the Scythians ordered 
2 bridge to be thrown over the Ister or Danube by the lonians. It was 
laced two days passage from the sea, at that part of the river, where 
it begins to branch off, but of its mode of construction nothing is said, 
although it may be inferred that it was of boats. Darius, when he ar- 
rived at the Ister, passed the river with his army, he then commanded 
the Ionians to break down the bridge, and to follow him with all the 
men of their fleet, but by the advice of Coes, a Mytileninn officer, he 
allowed it to remain, leaving it under the guard of the Ionians, with 
orders if he did not retarn in sixty days to break it down. The Soy- 
thians knowing this sent a deputation to the Ionians to persuade them, 
to break down the bridge, or to maintain it only for the stipulated time, 
to which latter proposition they assented. The delay of sixty days 
having however expired, the lonians by the advice of Histisus of 
Miletus, still maintained the bridge for the Persians, but to prevent the 
Scythians cutting off the retreat, broke that portion near the Scythian 
shore. Darius arriving in the night with his army, Histieus with the 
fleet restored the bridge. 

Bubaris and Artachieus, the engineers of the Mount Athos canal, 
were also charged during the c»- “ ‘ign of Xerxes against the Greeks, 
with the construction of a f over the river Strymon in Thrace. 
For these bridges, says the —.or so frequently quoted,t Xerxes pro- 
vided cordage made of the bark of the biblos, and of white flax. This 
is all the uecount we Have received of the bridge, except that the 
army afterwards passed over, | 


PASSAGE UF SEAS. BOSPHORUS-~HELLESPONT-—GULF OF SALAMIS. 


Darius,f. having determined on an oie dare oat the Scythians, 
gave orders to throw a bridge over the Thracian Bosphorus, or as it is 
now called the canal of Constantinople. This bridge was placed at Chial- 
cedon, or as Herodotus conjectors nearly midway between Byzantium. 
and the temple at the entrance of the Euxine, constructed under the 
direction of Mandrocles, a Samian, who executed it so much to the 
satisfaction of Darius, that he made him mony valuable presents. 
With the produce of these presents Mandrocles caused a represebta- 
tion to be made of the Bosphorus with the bridge thrown over -it, and 
the king seated on a throne, reviewing his troops as they passed. This 
he afterwards consecrated in the temple of Juno, with an inecription 
paraphrased by Beloe thus— 

Thus was the fishy Bosphorus inclos’d, 

When Samian Mandrocles his baie impoe’d : 

Who there, obedient to Darius’ will, : 

Approv'd bis country’s fame, and private skill. 


“This is perhaps one of the earliest instances of a yotive offering, and 


of an artistical commemoration of an engineering work. 
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1 Heradotus-—Polymnia. 
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: 5 etees: the: suscamior. of Darins, ti. his: 
-& another point." While he was. preparing .to go to: Abydos, nam- 
eet wore employed in throwing abridge over the Hellespoxit from. 
Asia to Europe, The coast toward the sea from Abydos, between 
‘Seatos and. Madytus inthe Chersonese of the Hellespont, is described 
‘as tough and woody: the distance from Abydos being seven atades, or 
neatly amile. The work however commenced at the side next Aby- 
dos. - The Phoenicians used a-cordage made of linen, the Egyptians 
the bark of the bibles. The bridge was no sooner completed than a 
reat storm arose which destroyed the whole work, which when 
es heard, he ordered, as is well known, the Hellespont to be 
flogwed, and a pair of fetters to be thrown into it. The engineers got 
worse off, for they were sentenced by the king to be beheaded. Our 
historian goes on to say with some naiveté that a bridge was then con- 
structed by a ifferent set of engineers—which we should naturall 
imagine, for it is difficult to conceive how men who were beheaded, 
could very easily preside at works @ la Saint Denis. The mode em- 
ployed, as far as it can be made out, was to connect together ships of 
ifferent kinds, some long vessels of fifty oars, others three banked 
allies. These were arranged in a double row, one set transversely, 
the other in the direction of the current. When these vessels 
were firmly comected to each other, they were secured on each side 
by anchors of great length ; they left however openings in three places, 
sufficient to afford a passage for light vessels, which might bave occa- 
sion to sail into the Euxine or from it. Haviug performed this, they 
extended cables from the shore, stretching them upon large capstans 
of wood, for which purpose they did not employ a number of separate 
cables, but united two of white flax with four of biblos. These were 
alike in thickness, and apparently so in guodness, but those of flax 
were in proportion much the more solid, weighing not less than a 
talent to a cubit, an expression showing that the ancients knew how tu 
appreciate the qualities of corduge. When the pass was thus secured, 
they sawed out rafters of wood, making their length equal to the space 
required for the bridge; these they laid in order across upon the ex- 
tended cables, and then bound them fast together. They next brought 
unwrought wood, (fascines qy.) which they placed very regularly upon 
the rafters: over all they threw earth, and which they raised toa pro- 
per height, and finished all by a fence on each side, that the horses 
and other beasts of burden might not be terrified by looking down 
upon the sea. Two ways were thus made, one on each set of boats ; 
on one of these ways, namely, the northern, the infantry and cavalry 
aased, and over the southern the camp followers and the baggage. 
The bridge was afterwards destroved by a storin. 

At asubsequent Jerid of the campaign Xerxes contemplating flight, 
for the purpose of amusing the Athenians, he made an effort to con- 
nect the island of Salamis with the continent, joining for this purpose 
the Phoenician transports together to serve both as a bridge and a wall. 


BRIDGE.--EUPHRATES—BRICKS. 


Babylon,? being divided by the river Euphrates into two distinct 
parts, whoever wanted to go from one side to the other was obliged to 
pass the water ina boat. Te remedy this general inconvenience, and 
mentioned by the historiun as an expedient not usual, Nitocris, Queen 
of Babylon, determined upon building a bridge, from which period we 
may date the formation of permanent bridges us a part of engineering. 
Having procured a number of large stones, she changed the course of 
the river, directing it into a cana 4d ache for its reception, and so 
into a large marsh or reservoir. The natural bed of the river being 
thus made dry, the embankments on each side near the centre of the 
city were lined with bricks, hardened with fire. Upon this we may 
remark that the Babylonians used two kinds of bricks, the common 
brick, baked in the sun, and another brick burnt in a furnace ; this 
latter kind was most probably used on this occasion, as the more dura- 
ble. Nitocris, then with the stones before prepared erected a number 
of piers, strongly compacted with iron and lead; on these piers a plat- 
form was laid, which was removed at night to prevent communication 
between the different quarters of the city. The rie being com- 
pleted, the river was allowed to return to its natural bed. This work, 
according to Diodorus Siculus, was five furlongs in length. 


EMBANKMENTS.~-~EUPHRATES——-ACES—SLUICES, 


Nitocris, just mentioned, is said to have been the author of several 
other remarkable works, some of which are however, doubtful. eae 
fearful of the ambition of the Medes, she is said, for the purpose o 
preventing communication with them by the Euphrates, to have di- 
verted the course of the river above Babylon, by sinking a number of 
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canals, and giving it awieding‘shape. To restrain the river on each 
side, she wobed banks, which are dbacribed as: wonderful on account. of 
their enormous height and substance. A large lake or reservoir ie 
queen, its circumference being stated at fifty 
miles, but it is more than probable that her works were confine to 
reclaiming part of a natural marsh, or to agcuring the banks; these 
she lined with stones brought thither for that purpose. 

Herodotus relates in his third book an account of operations on the 
river Aces, Gn which doubt has been thrown, but which whether true: 
or false, will be equally “pebdesae Arg illustrating the engineering 
opinions of the ancients. He says that there is in Asia a large plain 
surrounded on every part by a ridge of hills, through which there are 
five different apertures. ft formerly belonged to the Chorasmians, 
who inhabit those hills in common with the Hyrcanians, Parthians, 
Sarangensians, and Thomaneaus; but after the subjection of these na- 
tions tu Persia, it became the property of the Bee king. From these 
surrounding hills there issues a large river called Aces: this formerty, 
being conducted through the openings of the mountuin, watered the 
several countries before mentioned. But when these regions came 
under the power of the Persians, the apertures were closed, and gates 
placed at each of them, to prevent the passage of the river, from which 
expression we infer that the Persians were acquainted with the use of 
sluices. Thus on the inner side, from the waters having no issue the 
plain became a sea, and the neighbouring nations, deprived of their 
accustomed resource, were reduced to extreme distress from the want 
of water. In winter they, in common with other nations, had the 
benefit of the rains, but in sumer, after sowing their millet and 
sesame, they required water, but in vain. Not being assisted in their 
distress, the inhabitants of both sexes hastened to Persia, and presented 
themselves before the palace of the king, made loud complaints. 
In consequence of this, the monarch directed the gates to be opened 
towards those paris where water was most immediately wanted, or- 
dering them again to be closed after the lands had been sufficiently 
refreshed ; the same was done with respect to them all, beginning 
where moisture was wanted the most. This, however, was only 
pemet in consideration of a large donation over and above the usual 
tribute. | 

That the Persians were well acquainted with the operation of 
damming appeats also by other instances. Xerxes having examined 
the Peneus, a river of Thessaly, inquired whether it could be con- 
dueted to the sea by any other chanuel, and received from his guides, 
who were well acquainted with the country, this reply; “As Thessaly, 
O King, is onevery side encircled by mountains, the Peneus can have 
no other communication with the sea.” “The Thessalians,”’ Xerxes 
is said to have answered, “are a sagacious people. They have been 
careful to decline a contest for many reasons, and particularly as they 
must have discerned that their country would afford an easy cre age 
to an invader. All that would be necessary to deluge the whale of 
Thessaly, except the mountainous parts, would be to stop up the mouth 
of the river, and thus throw back its waters upon the country.” 


(To be continued.) 





A SUBSTITUTE FOR CHIMNEY-POTS. 


Sirn—Owing to the many accidents which have occurred through 
the late storm, from the falling of those ugly and useless appendages 
(called chimney pots), which disgrace the noble works of architecture 
in our metropolis, I am induced to trouble you with a few lines, should 

ou consider them worthy of insertion in your valuable publication. 
t has frequently been a subject of my thoughts, how chimney pots 
were first introduced, as they certainly are most useless and unsightly 
articles. 

Perhaps, if I draw the attention of your readers to the form of a tin 
horn, such as is used by guards of mail coaches, the principle of 
chimneys will be better and more casily understood ; if builders will 
only try the experiment, I feel sutisfied they will no longer continue 
one of the greatest imperfections of our common system and mode of 
building. If the large end of the horn be placed downward over some 
ignited bituminous matter, we shall find only part of the smoke will 
ascend ; but if we place the small end down, we shall not only find the 
draft greatly increased, but the smoke will ascend freely up the tube. 

Hoping these observations will be of service to the public, 

I remain, Sir, 


Brixton Road, Your obedient servant, 
January, 1841. 1.R.B, GE 
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REMARKS ON THE MORTAR USED IN ANCIENT 
BUILDINGS. 


Wrra OBSERVATIONS AND DIRSCTIONS FOR PRAPARING AMORTAR IN A 
MORE PERFECT MANNER THAN THAT NOW IN PRACTICE. 


Tse great perfection to which the arts have attained cannot be 
denied; yet on examining the monuments of former ages, of which 
many ere still to be seen in this country, it does appear that the an- 
cients had some manner of making aml using mortar for their buildings, 
of which our ‘taodern artists seem either to be ignorant, or do not 
choose to put in practice. Although the grand edifices raised under 


the di of the artists of the present age, is a proof that our mo- 
der masters, by the study of the monuments left us by the ancients, 
have heen ed to construct buildings vying with their patteras; 


@t the moderns ere still behind the ancients in the construction of 
with small or promiscuous materials, with that degree of 
sdiidity which seems almost to set time itself at defiance. 

‘Fhere is no doubt little difficulty in raising lasting edifices by build- 
ing immense blocks of solid stove, onc upon another—bat if we say 

of the enormous expense of this mode of construction, even 

where the materials are to be found inthe vicinity, there is some 

equsideration necessary when works wlich require durability are to be 

ected, where no large nterials can be readily found. ence 

the erection of buildings which may be of the utmost importance in a 

national point of view, as well as to individuals, has to be abandoned, 

on ecoount of the enormous expense attending the modern plan of 
comstruction. 

On e careful examination of many of the old castles in this country, 
it will be seen that the materials which have becn used are of the most 
o kind; and from the manner in which they have stcod for 
enek 2 period of time, it does most readily occur, that the mortar 
used in these rsp has been prepared in a different manner from 
thet practised by modern builders. In tact it will be found that many 
of these old buildings have been put together with almost every de- 
rah ag of stoves down to the smailest pebble collected fram the bed 
of the brook, and where no heavy carriages or complicated machinery 
have been required to construct the most extensive works. 

Our ancient bridges und aqueducts all exhibit specimens of the 
same hiad of constraction with very small stones ; depending therefure 
on the superior mauner of preparing the mortar by which these smull 
materials have been cemented together. 

Thus there seems ty be an ert lost, and in place uf endeevuuring to 
recover this art by « series of well conducted experiments, men of 
genius, and particularly our modern philosophers, seem tu have prin- 
cipally in view to bestow their labours in pusbing inte the world books 
filled with abstract calculations which they understand only on pauper. 
These calculations are, however, by far too nice, and it 1+ much to be 
feared that few of the writers could be found tu reduce thein to prac- 
tice—and as oars men do not understand them, they are useless to 
the world. It may he very well fur the physician to wite a learned 
prescription intermixed with hieroglyplics, to the aputhecary who 
understands it; but alas! the carpenter and builder have neither time 
nor inclination to enter into the abstruse or a of the philosupher. 
Bred to labour from their early youth, it is only from experience they 
are accustomed to learn; and it is therefore only from u course of well 
regulated experiments, described jn plain language and simple figures, 
that the labuuring artist’s attention can be arrested. 

it would therefore in almost all cases be the means of mure rapidly 
difusing a knowledge of the useful arts, were our seminaries furnished 
with the means of exhibiting in some degrec of experiment, specimens 
of the various useful arts. Fur without experience what is the young 
engineer who is sent forth to ctirect the operations of a siege, to raise 
fortifications, form aqueducts, or construct bridges? {tis clear he has 
yet to learn from the lubuuring artificer, the essential parts of ltis busi- 
ness; and thus he is sent forth only with the name, to learn from those 
of inferiur station, who are here found capable of giving instructions 
from experience, where fine theories and ubstruse analysis cau be of 
little avuil. 

\ To return, however, to our ancient buildings, where it appears 
neither time nor labour waa lostin the execution. Many of them seem 
constracted of little else than rubbish thrown together with an outer 
coating of small stones, or pebbles frou: the brook, but built with a kind 
of mortar which appeare to have been thin enough to penetrate the 
smallest crevices, and to form a solid, compact, ney almost an impene- 
trable body. And if the ruins are considered with the smallest degree 
of attention, 3¢ will convince us that all the secret of thix mude of con- 
struction, consixts in the preparing und using the mortar which has 
bid defiance to time, and to the tools of the quartier to remove, after 
Elie lapse of ages. Every workinan who has been engaged in taking 
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down ony of our ald costles, will teatify thet he has always bien 
ta remove the stone with grouter facility than he sunk depagage 
roortar. ; 

How differently then must titis mottar have been prepared from the 
very best which is now prepared by our modern builders; for the 
latter only dsies to fall to dust again when broken into. Another of 
the grand qualities of the ancient mortar is its impenetrable to 
water; and, in fact, the aqueducts for retaining and conveyi 
which are still to be seen, exhibit no marks of clay or other kind of 
puddle having been used for retaining the water. Therefore, it does 
appear that aquatic us well as other works, were frequently constructed 
of very small stones, by the builders of former ages, and that they 
were in the practice of forming parts of their buildings into cases or 
casesone of pl , by which means the mortar when tan in amongst 
the interstices of the small stones, was prevented from escaping. 

It can therefore be most readily conceived how easily a building of 
srect magnitude may be constracted at . small expense, and that of 
the most durable and lusting kind, of materials with which almost 
every part of our country abounds, if we are only careful in the pree 
paratiun of the mortar with which these materials are to be cemented 


er. 
"it does not appear that the ancients used any other ingredients ia 
their mortar than hime, sand, or calcined earth, such as brick dust, 
when proper sand could not be procured; and therefore, us already 
mentioned, the whole secret seems to be the manner of preparation, of 
which some explanation will now be attempted. 

It is sara the fact is well known, that in the burning of limes 
stone, the fixed air which it contains escapes, and the stone by this 
means loses its weight. Jt has indeed long been the practice to grind 
or slack the lime immediately after being burned, and by means of 
mortar mills (where the extent of the works can afford them) to pre= 
pare the hot mortar for immediate use for building or bedding large 
routerials ; but, it is a fact well known that this kind of mortar (to sey 
nothing of the great expense uf precuring it), would be useless in 
ordinary buildings, as the weight of the substance io thin walls come 

of small materials, would not prevent the burstings, cracks, and 
sets, which would take place; nor, from the consequence of blisteri 
which always happens when mortar prepared in this way, is : 
rendering it unfit for plastering either to withstand the action of the 
weuther, or for lining water courses; becauae it suddenly dries by the 
evaporation of its moisture, and consequently, immediately gives way 
to cracks and shrinking. 

Un the uther hand lime-wortar after lying a considerable time in a 
sowered state, imbibes again the fixed ai: which wus discharged in the 
process of burning, and when carefully examined in this state, presents 
a hind of transparent, or rather icicle, appearance, which destroys in a 
great measure the binding quality, and wluch, in our cha 
climate, rarely or ever has the effect of cementing the building. The 
latter, however, is the manner in which almost all the j1ame mortar is 
most commonly prepared fur building, both from a regard to economy 
as requiring less lime, and also with oy to labour; and, it is more 
than probable it was by hand labour also, that the builders of former 
uges prepared their mortar. \t 1s therefore to this principle that ob- 
servations have been directed, of which the fullowing notice is sub- 
mitted, and which it 1s hoped, if properly attended to, will enable 
those who with to du so, tu prepare and use lime-mortas not inferior 
to that of the ancients. 

Sower together a quantity of lime and clean sharp sand for two or 
three weeks befure being used ; work this well and tnrn it aside, and 
as the proportion of the lime tu the saud, will always depend on the 
quality of the former, ali that is necessary is, to take care (in suwere 
ing), if the lime is uf «4 rich quality, tu put one-third less lime into the 
diag than it is inteuded to be built with; und, if the lime ia of poor 
quality, say only oue-lourth less. (It may here be obicrved that in 
gow! lame of the aoe quality is best fur cementing building» 

ben the lime whieh bas been previously sowereid, as before direct 
is ta be used in the building, or otherwise, it is to be again work 
carefully over, and one-fourth of quick lime added in proportion, 
taking care never to buve wore in preparation than can be in a 
short time ; and thiv quick lame should be most completely beaten and 
incorporated with the sowered lime, and it will be fuund to bave the 
effect of cansiog the old lime to set and Lind ja the most complete 
mapner. It will aera qAbiabe solid without the loast evaporation 
to oecasion cracks, which can only ensue in consequence of evapora- 
tion; and this can only happen from the want of proper union between 
the two bedies. But by mixing aud beating the quick lime with the 
sowered mortes, iramediately before it is applied te usc, the component 
parts are brought so near to each other, that it is impossible either 
crack oy flaw can take place. In short beating bus the eflect of closing 
the interstices of the snd, and a woall quantity of lime paste is eflec- 
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other. This‘aystem will -apply te lime-mortar for all descriptions of 
pasar ghethes for ‘peliding Plorering in the. inside or outside of 
Houses, water cisterns, ground vaults, rough casting, &c. Sc. 

‘It may not be improper to mention, that whenever there is-any dif_i- 
ulty in préouting: proper sund for bullding, clay is an-excellent substi- 
tite; and all that is necessary Js, to make it Into balls, and bur it, and 
then pound it tke brick-dust, or pozzolano earth. ‘There is no doubt, 
in addition to the sapere scheme of making mortar in former ages, 
that, when they used only the small stone, which we see in-the ruins 
of thelr ined. Seb were in the practive of using tempo ss 
of boarding w they could move from place to place as the buil 
ing advanced; and which would ensble them to grout or fill up with 
their quick mortar all the interstices in the successive layers of stones. 
And moreover, by having the boarding of their centering for arches 
and conduits quite close, they were enabled to lny on, along with their 
stone, ulmost an impenetrable coating of plaster. 

‘From the foregoing observations, it is hoped, it will be most clearly 
seen that an easy mode of erecting substantial and durable building is 
generally within our reach, and that the most inferior kind of stones 
may be used, oe proper care is taken in the preparation of the 
lime-mortar with which they are to be cemented together. 

| Joun Gis, 


Aberdeen, January 2, 1641. M. Inst. C.E. 





ON THE CONSTANCY OF CALORIFIC ABSORPTION, 


EXERCISED BY THE BLACK OF SMOKE AND BY METALS; AND ON THE 
EXISTENCE OF A DIFFUSIVE POWER, WHICH BY iTS VARIATIONS 
CHANGES THE VALUE OF THE ABSORBING POWER IN OTHER ATHER= 
MANTIC BODIES. 


(Transiated from the French of M. Meron, for the C. BE. & A. Jour.) 


Tuene were great difficulties to be overcome in the attempt to 
rove that the black of smoke, subjected to the action of different 
Linda of radiating heat, always absorbs the same proportions of them. 
The question would be immediately solved if we could successively 
expose the blackened body to equal radiations, drawn from several 
sources of caloric; for.a thermometer plunged in the interior of the 
body would show. by the greater or less elevation of temperature, 
whether the quantities of heat absorbed vary or not with the quality 
of the incident heat. When however we come to use the thermometer 
or thermoscope in experiments on radiating heat, it becomes necessary, 
as we shall hereafter see, to cover them with the black of smoke. On 
the other hand, to compare two forces, whatever the effect which they 
produce upon the measuring instrument must be estimated exactly in 
proportion to their intrinsic energy. Thus we canvot compute the 
relative: intensity of rays of heat but by admitting the principle in 
question: the experiment therefore of a thermometer plunged in the 
interior of the body would be quite tage 

The first operation is to take a dise of wood, of which one face is 
white and the other black; this is fixed vertically upon a stock move- 
able upon its axis, and having successively brought the two surfaces 
by a half revolution of the disc in presence of the radiation of a lamp 
consentrated by a glass lens, each time is collected with a very sensible 
thermometer provided with a reflector, the eeganel | calorific radia- 
tion projection by the side on which the direct rays fall, after this ra- 
diation bas traversed a plate of glass interposed between the disc and 
the thermometer. In the case of the black face there is no sign of 
heat; but things axe different with regard to the white face, from 
which is obtained a very intense indication of caloric. It is well 
known that white bodies can never be heated more than black bodies 
under the influunec of any radiation whatever, and under the circume 
stances of the experiment the black face gives nothing; therefore the 

rest action of the white face does not arise from the absorbed heat, 
ut from a true dispersion, similar to the diffusion suffered by luminary 
raya-and. the exterior of opaque bodies. To prove the variable diffue 


sive action which a white surface exercises on calorific rays from dif- , 


ferant sources, and the constant absorption of the black of smoke inall 
kinds of heat, a very sensible 
carefully. sheltered from rays direct from-the source and by it are meas 
sured true secondary anterior and. posterior radiations projected 
from the surface of an immoveable disc aubjected to'a given radiation. 


The same observations are re for several kinds of heat by-em- 
pleying ‘two diese of thin one @:-black.and the.other 
covared (with a anore.or less white. The -Grat af these discs . 
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constantly exhibits the sume relation betwaen the rays vibrated by the 
two faces, the second shows very different relations. Underneath ts 
shown the relative results of four species of rays arranged accordi 


to the order of the temperature, of the sources from which they 
emanate. aan 


Black disc - +8 +4 48 +4 
White disc 4h +8 is 13 

In order to enable us to draw conelnsions from these fignres, it is for 
the present to remark that the posterior face of each disc radiates ip 
consequence of the heat absorbed while the anterior face acts at the 
same time by virtue of the radiations caused by absorption and diffe 
sion; we therefore see Ist. That the black of smoke absorbs and dise 
pene all kinds of calorific raya with the same energy. 2nd. That the 

iffusibitity of caloric on the surface of the white dive increases with 
the temperature of the source. 

As a detail of the other experiments woald require too-great 4 spice, 
it will be sufficient to sum up here the general reanits. 

1. The superficial layers of bodies cause to radiating heat a dispere 
sion analogous to Juminous dispersion. 

2, We possess sure means of distinguishing calorific diffusion from 
the radiation derived from-the proper heat of the body, notwithstands 
ing both radiations are equally compased of elementary pencils radias 
ting in every direction around the centre of action. 

» The black of smoke produces very little diffusion equal for ell 
kinds of radiations. 

4. That other substances, and especially white bodies are very dif 
ferent, as they strongly disperse rays from incandeseence, and: weakly 
disperse those which derive their origin from sources of tempernture. 

5. This special characteristic is enough to show that we must not 
attribute the phenomenon of calorific diffesion to every regular or irces 
gular reflection whatever; fur this would take place with the same 
energy for all kinds of heat. 

6. The dispersive action of metals is generally speaking more ine 
tense than that of white bodies; it ineciaily differs by ite invarinbility, 
and ay point resembles the feeble diffusion observed in the black: 
of smoke. 

7. B¥ comparison between the phenomena of calorific diffiston and 
those of luminous diffusion, it appears Ist. That the black of smokes: 
a true black matter, both as regards radiating light and heat. . 2udy 
That white bodies act with regard to radiating heat as coloured subd 
stances with regard to light. Srd. That metals act upon calorific rae 
diations as white bodies do upon Juminous radiations. 

8. The diffusion sends back a part of the incident rays proportions 
ate to its intrinsic energy, and thus diminishes the calorific absorption 
of the whole portion of heat dispersed by the action of the surface. 








THE PNEUMATIC. MARINE PRESER VER. 


Sin—In viewing the many interesting and scientific exhibitions at 
the Polytechnic Instituiion in Regent Street, my attention wes more 
particularly arrested by the el of a ship fitted up with a new in» 
vention, called the Pneumatic Murine Preserver; i » i-wes am 
tonished to see the litéle vessel, though full of water and 
keep afloat, and to a casual observer's eye, without the least aid, as 
the apparatus occnpies so little room, and is so placed ont of the way, 
that ninety-nine out of a hundred would not observe the reason of its 
buoyancy. While carefully examining the craft, a person who shows 
it to the public, suddenly exhausted the air, and she gradually sunk 
completely out of sight; but to my surprise, by a few strokes from 
the condensing air-pump, she immediately rose to the surface of the 
water, and “gain floated about. 

Being an old sailor, I ie it a duty | owe to my fellow creatures, 
to make it known to the public through your valuable Journal: and f 
would particularly advise captains to have their boats fitted up with 
the Patent Pneumatic Marine Preserver, as, in case of danger, they 
then become perfect life-boats, far superior to any yet invented for. 
room, lightness, and buoyancy. If ever there was an invention of: 
incalculable service (o sea-faring.men this is the one, and deserving of 
their utmoat attention if they value life or property. . 


I remain 
London, Your obedient servant, 
January, 1841. AN OLD Saiwon. - 
| eee 






IMPROVEMENT IN MESSRS. WHITELAW AND STIRRAT'S | 
. - WATER-WHEEL, * . 
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fn the “ Mechanics’ Magazine” we have a suggestion for an im- 
verment in Messra. Whitelaw and Stirratt’s Water Wheel, given in 
month's Journal, of which the accompanying drawing shows the plan, 
which, with the assistance of Mr. George Whitelaw, Mr. James W hite- 
law has invented for keeping the new patent water-mill out of tail- 
- water. aais the main-pipe, 64 are the arms of the machine, and c 
is the top of its shaft. The arms work inside of an uir-vessel f ' 
which is fixed down to a building, and is covered on the top, but has 
no bottom. The shaft passes freely through a hollow cylinder fixed 
above an opening-in the top of ff, and there is another hollow cylinder 
it, fixed also on the top of Sf and so large in diameter inside as to 
leave room for a third cylindrical part ¢, which is fixed upon the up- 
right shaft to revolve easily in the space left between the other two 
cylinders. The top of //, forms a bottom to the space which is be- 
tween the two cylindrical parts first named, and ¢ is fixed fupon the 
shaft insach a manner that the joining will be air-tight. An inspection 
of the drawing will make the arrangement, &c., of the cylindrical parts 
intelligible. g is one side of the tail-race; sis the opening through 
which the water escapes from ///, into the tail-race. 

. Suppose now the space into which the cylinder ¢ works sufficiently 
filled with water to form an bydraulic joint of the kind very commonly 
weed io works; then, if the machive is set in motion, the air, 
which will in some instances be disengaged from the wuter, will re- 
main in the vessel ff, and press down the surface of the water in it to 
the level nx, or even lower. In this way, the arms of the machine, 
although on a level below that of the surface m m, of the water in the 
tail-race, will work clear of the tail-wauter. 

3 may be found necessary to use a small pump to force air into //, 
in order to lower the surface of the water. Ky running a quantity of 
water from the main pipe into the air-vessel through an arrangement 
of pipes similar to the water-blowing machine, air will be carried into 
Sf. The epace within which the ee works may be supplied 
with water by a small pipe leading from a a. 

A water-mill composed of two round pilates, the one forming the 
top, the other the bottom of the passages for the water, with plates 
on edge and properly bent, running between them from the centre 
outwards, so us to make the between the round plates all into 
arms, will work very well in tail-water. If a ring, projecting down- 
_wards is fixed to the under plates, then the bottom of the maciiine will 
rub on a film of air, instead of on water, and thus the friction will be 
diminished, This plan may be used instead of the one herein de- 
seribed, in certain casos. 





IMPROVED JACQUARD APPARATUS. 


“#.A machine has recently been added to the mechanical department of the 
Salford Méchanics’ Institution which promises for it a great increase of at- 
traction. ‘It is an invention of a gentleman of this town, and is called a 


Jacquard apparatas. When appended to looms moved by power (as in the. 


presetit instance), ot otherwise, it is capable of producing, either on light or 
heavy fabrics, not only a greater variety, but aleo a wider and more extensive 
dh of pattern than any other kind of loom; it makes a top and bottem 
shod of auy required depth, without the aid-of weights aud springs being 
attached a pear apr design poll sigpaagelr ve vara be vari 
moment by the applicati paper cards, or wooden logs and it 1 
weave with any sumbey of ahafte, from 2 to 30; and any length of pattern, 
up to 5,000 picks may be producdd by it. The invention is » very j 


at any 


one ¢o manufacturers. Other arfinles have likewise been added to the cole 
but opr limite et present prevent us from : 


lection, within the last few 
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| “(From the Shrewebury, Chronile, J 0°" "eo by, 
Wits deep and siicare sorrow we record the death of our reapectad. 
and endeared townsman, the eminent iron founder, William Haaledine, 

on Sunday, October 26, at his house -in Dogpole, in the 77th year of: 


his age. ew 
into: the 


. 


It ould be almost criminal te permit such a man to d 
grave like an ordinary human being, and therefore we bastily present: 
a few incidents in his busy and honourable career through life. - 

William Hazledine was born at Shawbury, and his parents removed, 
while he was very young, to a house at Sowbatch, near a Forge at 
Moreton Corbet, now Moreton Mill, about seven miles from this town. 
His father was certainly not wealthy; but his ancestors were highly 
respectable, their remains occupying tombs in the church-yards of 
Shawbury and Moreton Corbet; and these tombs the deceased, with 
filial regard, caused to be repaired a few years ago; he also presented, 
two handsomely carved oak chairs for the ultars of both those churches, 

During sixteen or seventeen of his early years he worked around 
the vicinity as an operative willwright. His uncle, under whom he 
was chiefly brought up, was a man of considerable ability as a mill- 
wright and engineer; and, discerning the steadiness and talent of his 
nephew, he recommended young Hazledine, only 16 or 17 vears old, 
to superintend the erection of machinery at Upton Forge, the propert 
of the Sundorne Family: this was executed most satisfactorily. He 
afterwards became the tenant of this forge, and the farm belonging 
to it, and so continued in after life. . 

After the patronage of his uncle he removeil to Shrewsbury, and 
entered into partnership with Mr. Webster, injMardol, then a clock« 
maker, but afterwards an ironmenger and the patentee of a washing- 
machine. Their first foundry was in Cole-hall, or Knucking-street, 
in this town; but the speculative and energetic mind of Hazledine 
having increased the business, more space for-workshops, aud an in- 
creased expenditure for that purpose, amounting to about 2,0004, 
were necessary : his partner being cautious afd timid, a dissolution of 
glare took place. 

Mr. Hazledine purchased the ground in Colebam, where his present 
foundry is situated, which has now four gables fronting the read. He 
prudently first erected one workshop, which vecupied only one ‘of 
these gables; but as business increayed he extended his shops, and 
numerous other erections in the vicinity. He subsequently occupied 
a foundry near Ruabon, irou works at Calcott, lime works at Lianymy- 
nech, timber yards, brick yards, and coa) wharfs, in various places. 

About this time Billingsley iron mines, near Bridgnorth, were offered 
for sale in Chancery. Hazledine attended the sale in London, and 
found there was some jockeyship employed to depreciate the property, 
and prevent the sule, certain parties being anxious to purchase the 
works without any competition. Hazledine’s sagacity saw the trick; 
be bid with spirit: at Jength one of the parties, who wauted to pur- 
chase, came to him, and whispered— 

“Do you know what you are doing? These mines and works have 
not a good title, and you will have to pay the expenses in Chancery if 
you purchase them.” 

In an audible voice Hazledine answered-— . 

“ A bad title to the property, is it, eh? and 0 Chancery anit, too, eh? 
Well, I have bought many things, and I will now try to buy a Chancery 
suit. 

He did purchase the property, but immediately sold it, gaining seve- 
ral thousand pounds. The ‘property finally turned out A patie to the 
speculators. 

In November 1804, at midnight, a fire teok place in a room which 
was the receptacle for his patterns for castings. Mr, Hazledine wus 
from home, but his wife: : daughter of Mr. Brayne, of Tesnhill), an 
uncommonly strong-minded woman, heard the cry of * Fige in Hazle- 
dine’s foundry,” whilst tn bed with her infants, and immediately 
up, gave direvtions for saving the books, papers, and other valuables, « 
whi caused their rescue from the flames, whilst a vast quantity of 
other property was consumed with the building. | Mr. Hazieding' waa _ 
then the captain in a company of volunteers; and his cata an . 
corse ing See his own workmen, was merrily oalled “The Vule =: 
cans,” - colonel, Sir Charles Oakely, Bart., and the whole $rP ts * 
were roused, and much propetty was saved. ft was estimated thet: 
the loss was 1,600/,, und that about two-thirds were. covered ‘by ‘fe 
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gineer, had been patronised by Sir William. Pulteney, and employed 
reconstructing some parts of “T'be Castle” in Shrewsbury, became 
acquainted with Hazledine, and these kindred spirits formed an inti- 
macy which lasted through life. ; 

Telford soon after was engaged in constructing the Ellesmere and 
Chester Canal, and Mr. Hazledine became the contractor for the Chirk 
and Pontycyssylte Aqueducts, the latter being one of the most magni- 
ficent works of the kind in Europe, which he completed so entirely to 
the satisfaction of Mr. Telford and the proprictors, that he was 1mme- 
diately engaged in all the national works in which the Grovermmnent at 
that time plunged. The erection of the stupendous locks on the Cale- 
donian Canal was entrdsted to him, and executed to the entire satis- 
faction of the engineer and the country. 

Hazledine’s fume wa3 now established, and he was employed in a 
series of greut works. The following is a summary :— 

Pontycyssyle cast-iron Aqueduct over the river Dee, and the valley 
at Llangollen, in 1802, 

A Bridge, 150 feet cast-iron, over the river Bonar, in Scotland. 

A Bridge, 150 feet ditto, over the river Spey, in Scotland. * 

The Lock-gates on the Caledonian Canal. 

The beautiful Waterloo Bridge, 105 feet span, near Bettws-y-Coed, 
on the Holyhead road. 

The iron Swivel Bridges at Liverpuul Docks. 

The Liverpool New Market Columns. 

A Bridge, 150 feet. span of one arch, and two arches of 105 feet, 
over the river Esk, near Curlisle. 

The Menai Suspension Chain Bridge. 

The Conway Suspension Chain Bridge. 

The lron Roofs for the Dablin Custuin House and Store-hiouses. 

The fron Roofs for Pembroke Stores, &c. 

Many Swivel Bridges for Sweden. 

A large quantity of three-feet Pipes for India, Demerara, &. 

A Bridge built for Eurl Grosvenor, 150 feet, at Eaton Hall. 

A Bridge over the Severn at Tewkesbury, 170 feet span. 

A new Bridge over the Dee, 105 feet span. 

A sig for Earl Morley, at Plymouth, comprising five arches, of 
100 feet, 90, and 8! feet span. 

A Bridge at Bath. 

Holt Fleet Bridge, 150 feet, over the Severn, near Worcester. 

The Swivel Bridges at the London Docks. 

The Marlow Chain Bridge. 

Montrose Chain Bridge. 

Several small Iron Bridges in this county, and many others all over 
i Leo besides the Lock-gates on the Ellesmere and other 

unals. 

At the present moment, Hazledine’s foundry is executing a very ex- 
tensive work, namely, several pairs of iron luck-gates for Newport, in 
Momnouthshire, South Wales, each pair weighing !20 tons, the largest 
ever executed. 

In 1832, when the present Queen, then Princess Victoria, and her 
ee a mother, the Duchess of Kent, honoured the Earl of Liverpool 
with a visit at Pitchford Park, near this town, Mr. Hazledine had the 
honour of receiving, through the Earl of Liverpool, the commands of 
the Royal personages to wait upon them at Pitchford Park, and ex- 
plain the principles and construction of the Menai Suspension Bridge 
~~Hazledine’s greatest work. The Royal purty expressed great satis- 
faction at the lucid aud instructive inanner in which the explanations 
were given, and the tact and shrewdness displayed in Mr. Hazledine’s 
answers. Persons who were present describe the interview as most 
buteresting. Mr. Hazledine received a present as a token of appro- 
butions and we cannot avoid adding, from personal knowledge, that 
her Royal Highness the Duchess of Kent, when she passed over the 
Menai Bridge, examined every part of it minutely, according to Mr. 
Hazledine’s description, and even entered the caves in which the iron 
suspension cables ure fixed. 

his is a slight view of Mr‘ Hazledine’s public works, and it gives 
a portrait of him us a practical taan. There are other features, which 
we are unable to paint with the warmth and fidelity which they de- 
serve. His strong affection for the members of his family rendered 
his fireside one of the most happy round which an English family ever 
athered. He was ever br some simple means of increasi 
cir enjoyments; and he attende eraonally to everythirg in whieh 
their comforts were involved. At that trying season, when the wheel 
of the “Union” couch locked into that of his gig ou the Wyle Cop, 
and overthrew him and shattered his ann in seve places, and he was 
carried home in such pli ht us threw his affectionate wife into such 
i deprived her of life by-a disorder arising from the grief she 
from his illness—even in that accumulation of sorrows his 
Presence of mind and affectionate care never for a moment ceased ; 
and whilst his face was suffused with sweat from the extreme agony 
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he was suffering from the bone of his arm havitig to be again broken 
by the surgeon—even then he took upon himself the whole prepara- 
tion for the funeral of his beloved wife, down to the minutest fittings 
up of the coffin and funeral clothes; and what all his own sufferings 
could not wring from him, he gave way to with the utmost bitterness 
when the dead body of her he so much loved was carried into his 
eames he might kiss it before it was for ever removed from 
is sight! : 

re master he was kind and considerate to all employed under him; 
his workmen, if they conducted themselves well, became grey, and 
died in his service. In our obituary last month we recorded the death 
of John Maybrey, sen., who had been upwards of 4) years in the em- 
ployment of Mr. Hazledine, who, indeed, reminds us of Addison's 
sharacter of Sir Roger de Coverley :—“ You see the goodness of the 
master even in the house-dog, and in his grey horse, that is kept in the 
stable with great care and tenderness, out of regard to his past ser- 
vices, though he has been uscless several yeurs.”’ 

The religion of Hazledine was also somewhat characterised by Ad- 
dison :— Nothing is so glorious in the eyes of mankind, and orna- 
mental to human nature—setting aside the infinite advantages which 
arise from it—as a strong, steady, inasculive piety ; but Enthusiasm 
and Superstition are the weaknesses of human reason—that expose us 
to the scorn and derision of Infidels, and sink us even below the beasts 
that perish.” 

A very short time before he was confined to bed by his last illness, 
a nobleman, equally distinguished by his literary and legal talents, and 
filling one of the highest situations which a subject can occupy, arrived 
in the town, ata little before seven in the morning, and inquired at the 
Lion if Mr. Hazledine was likely to be up ? 

“Oh yes,” was the reply; “he passed here an hour and 2 half ago, 
on his way to the foundry.” 

“T regret that,” said his lordship, “for I wanted a few minutes’ con- 
versation with him, which I cannot now have; but tell him from me, 
that Lord inquired after him, und is happy to hear he is so well. 
My belief is,” added his lordship, “that William Huazledine is the first 
practical man in Europe.” 





PROPOSAL FOR ESTABLISHING A BRITISH ASSOCIATION 
FOR THE ADVANCEMENT OF THE FINE ARTS. 


A knowledge and consequent due appreciation of the fine arts,— 
the arts which purify and ennoble,—are new observable amongst much 
larger masses of persons in the metropolitan cities of the United King- 
dom, than was the case twenty vears ago; aud must inevitably po on 
to augment in a greatly multiplied ratio, as every step gained becomes 
the meuns of further advances. In the provinces, too, where there are 
fewer “appliances and means to boot,” the uttention of the people to 
the importance of the fine arts as civilizing agents, and as tending to 
promote the general good and therefore the gencrul happiness, has 
visibly ivereased, and has munifested itself in more than ove good re- 
sult. Still there is a wide field here open for exertion; and so un- 
deniably important is the object to be attained, 50 vast is the good that 
would result from spreading a taste fur the fine arts throughout the 
country, and inculeating a love of the beautiful, that no eflorts could 
be too great, no scheme of operations could be too extensive, which 
should propose to effect it. 

Experience shows the advantages which have resulted from the 
establishment of the “British Association fur the Promotion of Science,” 
not chiefly to scienve per sc, alhough these have been great and mani- 
fold, but to the people generally ; attention has been awakened in the 
minds of thousands tu subjects before unthought of ; a spirit of inquiry 
has been induced: and hole towns innoculated with an admiration of 
knowledge, and a determination to pursue it, to the exclusion of dee 
moralizing sources of excitement, until then indulged in. Why, then, 
might there not be formed au association for the encouragement ot 
axt, which, like this, should meet annually at a different town in Eng- 
land, Ireland, or Scotland, und at which meeting panting, poetry, 
sculpture, architecture, &c., &c., in ull their varieties, and with all 
their rawitications, should form the subjects for the consideration of 
the different sections. A large und important exhibition of works of 
art might be collected, and an Art-Union arranged so as to secure the 
sale of a vertain number of them, and thus to ensure the assistance of 
the most eminent artists, by rendering the society directly as well us 
indirectly advantageous to them. A small subscription (Say of one 
pound) would constitute a member of the association for the year, the 
aggregate of which, after deducting the expenses necessarily incurred, 
would probably enable the coonnittee (which should be partly local, 
partly general) to offer prizes for competition in the higher branches 
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of the various arts, and vote sums for the encouragement of any de- 
sirable object, in comexion therewith; such, fur example, as for the 
deeds of experiments in the preporation of colours, the manu- 
acture of stained-glass, or for the purchase of particular pictures, 
worthy of national regard. 

During the meeting the various local collections would be thrown 
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open to inspection; conversazioni Would be held; aud ofber means | 


adopted to bring men into contact with each other, on one common 
ground. One of the first points to be achieved by the united sections 
would be, to obtain an able and correct report of the progress of Art 
in England, Ireland, and Scotland, for the last fifty years—u tusk to be 
fulfilled satisfactorily only by the joint co-operation of men in all parts 
of the country. This report would afterwards be continued frum year 
to year, under its various beads, and could not fail to prove a work of 
the highest interest and value. It is not here attempted, however, to 
point out what couid be done by a society organized on the fuoti 
nin. abe its power of effecting much good must be upparent to all, 
needs hardly to be insisted on. The writer is contented simply, 
but with great earnestuess and but one object,—namely, strong desire 
to serve the cause the Art (the cause of morality and public good), to 
State the proposition, in the hope that others of more ability, influence, 
and leisure, may view it as it has appeared to him; and be induced to 
carry it into execution, efticiently and forthwith. 
GEORGE Gopwin, Jun. 
Pelham Crescent, Brompton, 
January, 1841, 





WOOLF'S DOUBLE CYLINDER ROTARY ENGINE, 


Sm- In your number for December last, I read a very interesting 
account of the communication made at the annual meeting of the Man- 
chester Geological Society, by Mr. William Fairbairn; Mr. Fuirbairn 
paid a just tritute of praise to the late Mr. Woolf, by acknowledging 
the real services rendered by his single engive in Cornwall particularly, 
and to science generally, in consequence of the undoubted progress 
made by his application of high pressure steain employed expansively. 
Mr. Fairbairn’s remarks were the more gratifying, inasmuch as the 
exertions of Mr. Woolf appear generally to be in a state of perfect 
“ oubli,” although there can be very little doubt, that he was the first 
after Mr. Watt to give an impulse to the progress of the Cornish en- 

ine, and thiat sack more is due to him than lus been generally ac- 
nowledged, this circumstance reflects honourably on Mr. Fairbuirn’s 
roceetling, to whom much praise is due for his just observutions, and 

r bringing before society a name that is little known, and more 
honoured abroad than at home. 

The principal object of my present application to you is to request, 
that you will give place to the following observations relative to Mr. 
Weolf'’s double cylinder rotary engine, which being but little axed in 
England, bas been hitherto very much neglected. I am of opinion 
that this engine, if better known, and if patronized by engineers of 
enterprising genius, and in “good repute,” would very generally be 
preferred to every other known system; I speak after having had long 
and sulid experience, and having been in the habit of actual observa- 
tion abroad, on many hundreds of engines upon different systems, 1 
can very confidently assert, that Woolf's engines when propery made, 
will work quite as well as any other engine, and will perform the same 
duty with a consumption of coal that will not exceed fre pounds per 
horse power per hour; ] have seen many engmes of this description 
doing very satisfactory duty with less, 

1 have had several opportunities of conversing with manufacturers, 
who having had low pressure engines, have contracted with engineers 
to have their cylinders and boilers replaced for the purpose of upply- 
ing Woolf’s principle, and they have invariably declared that they 
have effected a saving of upwards of onc half of the fuel. 

1 will cite for example an engine on Woolf’s principle erected in a 
raill for rolling zine und lead, and for drawing pipes. ‘The dimensions 
of this engine were as follows. 

Area of small cylinder, 207-39 square inches. 

Stroke of smull piston, 4°59 feet. 

Speed of piston per minute, 176°34 fect. 

Area of big cylinder, 660° square inches. 

Stroke of big piston, 6'3 feet. 

Speed of jriston per minute, 242: feet. 

Pressure of steam in the boiler tending to escape into the external 
almusphere, 401b. per squere inch. 

The capacity of the small cylinder naturally determines (be-quan- 
tity of steuro that the boiler must supply, and allowing that the cylmder 
fills with steam of an elastie power equal to that in the boiler, arid ad- 


.. [Fesavaay, . 


pho 





mitting that the big cylinder produces‘the same effect as the cylinder 
of an ordinary low pressure engine, the total power of the above 
engine may be computed in the following manner. 
Area of each cylinder in square inches, x pressure of steam per 
uare inch, X speed of piston in feet, and the product divided -by 
OUIb. one foot high per minute per horse power, will give the 
computed power of each cylinder. 


__, 207-99x 40% 17684 
Small cylinder 207 39x 40X176-34 
mall cylinder 000 == 4432 HP. 
ste x 10 Xx 
Big cylinder, 60-10% 242 apap LP. 


33000 





== 92-72 H. P. 
== 30°92 


= 618 H. P. 


Computed power of the engine 
If we deduct for friction one-third 





The effective power will be 
I will call her a 60 horse engine. 
“To ascertuin the quantity of coal this engine will burn, it will be 
requisite to determine the jad of water that must be evaporated, 
to produce a sufficient supply of steam, which can be done as follows: 
The area of the small cylinder in sq. inches x by the speed in feet 
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capacity of small cylinder in cubic feet per minute. 

207-39 X 17634 s 

kab =F? Wed 254 cubic feet, representing the space occupied 
by the action of the piston in one minute, and if we add thereto one- 
tenth for the steam ways, and the space between the top and bottom 
of the cylinder and the piston, we shull find that the boiler must sup- 
ply per minute, 254 + 25-4 = 279-4, or say 250 cubic feet of steam, 
under a pressure of 40 lb. per square inch, and per horse 280 X 60 — 
163800 cubic feet of steam. 

One cubic foot of water converted into steam of an elastic form 
equal to 40 lh. per square inch, will occupy in the shape of steam about 
520 times the original volume, consequently the 16800 cubic feet of 
steam that will be requisite per hour, will be the produce of = 


320 
32°31 cubic feet of water per hour. 
32°31 & 62:5 = 2020 Ib. avoirdupois. 

Suppose 1b. of coal to evaporate § lb. of water, and Messrs. Parkes 
and Wicksteed have proved that more can be done, but allowing 8 Ib. 
asa fair proportion, the hourly consumption of cual would be 

2020 
2 < ==: 252+5.1b. of coal per hour, 


aapes = 
Leal 


959 ; 
and 6 =z 42 1b. of coul per hour per horse power. 
‘} 


Iam aware that nothing in the above computation has been allowed 
for leakage by the piston, but with a good and true cylinder, and a well 
fitted piston, very little steam will pass—and if 5 lb. of coal are allow- 
ed instead of 4°2 as above, the difference will more than compensate 
for any loss of this kind. 

The above engine was for a considerable ai of time doing only 
40 horses work, and her average consumption of coal was | hectoliter, 
or 8) kilogrammes of coal of a mediuu quality per hour, or 2 kilo- 
grammes per hour, und per horse power —2 kilogrummes = 4°41 Ib. 
avoirdupois. 

Should you consider these remarks to be worthy of a place in your 
very useful Journal, you will much oblige, 

Your very humble servant, 


London, Jan. 14, 1841. H. H. E. 





finportant ta Builders and others.--\t. taay not be generally known that an 
Act of last Session imposed certain restrictions on the mode of Initding 
chimneys, with the view of rendering climbing boys unnecessary in cleansing 
flies. 10 is thereby enacted that after the passing of the Act, “ all partitions 
between any chimney or flue shall be of brick or stone, and at Jeast eyual to 
halfa brick in thickness,” such partition to le of sound materials, “and the 
joints of the work well filled in with guod mortar or cement, and rendered or 
stuccoed within; “ that such chimney or flue in any wall. not being a cit- 
cular chimney or flue 12 inches im diameter. shall he in every section of the 
same not less than 14 inehes ty 9 inches.” The angle at which it 19 lawfal 
to Wuild any chimney is also determined. Another clause enacts “that from 
and after the first day of July. in the year 1642. any person who shill compel 
ut knowingly allow any child, or young person under the age of twenty-one 
years. to-ascend or descend n chimney, or enter a flue, for the purpose of sweep- 
mg, cleansing, or coring the same, or for extinguishing fire therein, shall 
liable toa penalty, nut more than ten pounds, or less than five pounds. 
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LIVERPOOL DOCKS. 


Sin—I beg to forward the annexed extract from the “Liverpool 
Standard” newspaper for insertion in your valuable Journal. My 
reasons for so doing are: a 

lst. From personal respect to the talented engineer whose name it 


ars. 

Qnd. That the very important document may be preserved, and 
read by the greatest possible number of individuals at all interested 
in similar mutters. Such documents are very scarce, and very pro- 
bahly this would not have existed, but for the very extraordinary cir- 
cumstances which demanded such in defence. 

Grd. As a beacon to others, shewing the necessity of always being 
prepared for similar attacks. 

‘And lastly. To just drop a hint to all the eminent engineers, whether 
British or Foreign, who may have examined the important works at 
the Liverpool Docks—works which have been “designed and con- 
structed by the energies of his (Mr. Hartley’s) own mind alone, un- 
aided by the designs, arrangement, or superintendauce of any otlter 
civil engineer.” I say just a hint to such persons, that they muy lose 
no time in committing their opinion of the works in question to paper, 
and forward them to you for insertion in your Journal. 

When little dogs bark, it is best to walk away and heed them 
not; but when great dogs bark and shew their teeth, (especially 
when they want u bone with a little flesh on it to pick,) there 1s great 
a of their biting; then is the time for defence. 

our insertion of the above, together with the annexed defence, 
will oblige 
Your obedient servant, 

Warrington, A Lover or Fair Pray. 

let Jany., 1841. 


“To rue CHAIRMAN AND MEMBERS OF THE Doca CommiITrer. 


“ GENTLEMEN,-—! fee] called upon, not only as a mark of respect to those 
various gentlemen who have composed the Dock Committee during the 
sixteen years 1 have had the honour to fil] the situation of Dock Surveyor, 
but also in justification of myself, to make some remarks on the notice of a 
motion given by Mr. Chapman, at the last meeting of this Conimittee, as well 
as to the charges brought against me by bim in so abundant and unqualified 
@ manner, both previous and subsequent to his giving notice of that motion. 

“It was, I believe, and I do not wonder at it, a subject of eurprise to 
many, that I did not say more in my defence. It was not, however, from a 
deficiency of matter, but from an overpowering feeling of astonishment at the 
sudden and unqualified torrent of assertions, charging me with incompetency, 
incorrect statements, &ec., with which [ was assailed. 

“Had I only to reply to the individual member who made these charges, 
I might think it proper to take a different course, aud should probably simply 
refer him to the books and resolutions of this committee; but as his charges 
reflect not only upon me, but upon this committee, upon those who composed 
the committee befure you, as well as‘upon those who elected me to the office 
T hold, I think I am boand to rebut them, in doing which 1 anticipate little 
difficulty. 

“In the first place, I am charged with incompetency and ignorance of my 
profession, upon which is founded the motion, ‘ That # first-rate engineer be 
appointed, to furnish designs for new works, and superintend their con- 
struction.’ 

‘In answer to this charge, I will not refer you to the teatimonials which 
procured my appointment to this situation fron: amongst numerous candi- 
Gates, without my having had any previous knowledge of any gentleman 
forming the then council; but [ will refer you to those important works 
which I have constracted since | have filled the situation | bold, from my 
Bris knowledge as a civil engineer, and from the energies of my own 
ond alune, unaided by the desigus, arrangement, or superintendence of any 
other civil engineer, and which, I may be alluwed to say, so far from being 
considcred evidences of i efency, have elicited the admiration of civil 
engineers of the highest standing, both of our own and foreign nations, I 
will also refer you to the proceedings of the Dock Committee since my ap- 
pointment, and during the progress of those works, aud I will ask the mem- 
ber who has brought forward thest charges, whether be has found in those 
proceedings (which, of course, hc made himself master of before bringing 
such charges) any resulutions accusing me, in the most remote manner, with 
incompetency, or casting the slightest stain upon my character? and I will 
ask him further, to mention an instance in which those interested iu the 
working of the different dcsigns [ have furnished and executed, have made a 
complaint of the inefficiency of those designs, or of their construction, to this 
committee, until his becoming a member of it, and bringing forward objec- 
tions against a work, the first of the kind yet executed here or elsewhere, 
which had been in progress for several months, which had received the ap- 
prohation of the authority next to he consulted by me after the committee 
(I allude to the Master of the pe Docks), aad in which, on the 3lat 
July, when partly completed, one of the large ateam ships was docked, 
shored, and the necessary wark effected, without a complaint baving been 
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made, or an objection offered ?>—a practical proof of its not being unsafe for 
life or property. 

“ With reference to the several assertions made by the member coneerning 
this graving tock, which have gone through the newspapers before the pub- 
lic-—~‘ That if the Jarge steam-boats, for which this dock was expressly con- 
structed, went into it, their paddle-boxes rested on the quays, and their keels 
did not touch the blocks by 14 inches,’ aud also, ‘that the sill had been: 
broken up’-—1 would beg, in the first place, to observe, that the extreme 
width of the largest steam-ship that has yet come to this port (the Presi- 
dent), is, according to the dimensions farnished me, 66 feet 8 inches from 
outside to outsiie of paddle-boxcs,—whercas the width of the graving dock, 
from the edge of one quay to that of the other, is 71] feet 6 inches, which 
proves that the paddle-boxes could not touch the quay by 2 feel 5 inches on 
each side, and secondly, that the sill of the dock has not been altered. ‘The 
alterations alluded to by the inember, which caused the taking up of the ma- 
sonry, was an improvement in the original dezign, but nu error, and was 
totally unconnected with the sill, and partly composed of the original ma- 
sonry of the former graving dock which had not previously been touched. 

‘From the blame of having neglected to procure the dimensions of the 
largest steamers until the work was so far advanced, I think the chairman of 
this committes can fully exculpate me. With regard to the allusions made 
by the tnember, to the south graving docks and Coburg Dock, I have to 
observe that those matters have been previously canvasserl,—buf it may be 
as well to state here, for the information of all, that what the member blames 
me for, concerning the south graving docks, is what was expressly contem- 
plated in their construction, viz., the increased depth of their silts, to admit 
of the admission of the heaviest. ships cc:ning tu the port, at a lower tide 
than the old graving docks would permit; but if vessels are allowed to be 
taken in by the carpenters at all tides, it cannot be expected, by any who 
have paid attention to the tides here, that a sill lying 2 feet 6 inches below 
the level of the old dock sill, can be laid dry at a low neap tide, which does 
not ebb within a foot of the level of that datum, unless recourse be had to 
mechanical assistance. And as to my desire to put reverse gates to the pas- 
sage leading into the Coburg Dock, that was an addition to, but certainly 
not an alteration of, or error in, my original design; neither did I report 
‘that the dock was complete, after which it was found that it required deep- 
ening,’ as asserted by the menber, my report to the committee beiug as fol- 
Jows :——‘ The Coburg Dock has been completed, excepting a portion of its 
bed, which ia not yet sufficiently deepened, but is expected to be al] finished 
in September, chiefly with dredging machines,’ and that report would bare 
heen borne out, had it not been from the desire to afford the earliest accom- 
modation to the large steamers which have since almost continually occupied 
the dock, often grvatly to the hindrance of the dredging machines. 

“ } will also beg leave to mention, that so far from my having been con- 
sidered incompetent by others, | have at various times been requested to 
exercise my profession in similar and other works, both here and in several 
other parts of the kingdom; and I may also remark, in noticing the second 
portion of this motion, that although the terms of my appointment gave me 
full liberty tu exercise my profession elsewhere, yet so clusely have I devoted 
my time tu the dock works, as not to allow myself any leisure to accept 
other engagements, excepting such as my sun's assistance enabled me to do, 
without requiring any lengthened absence from the duties of my situation; 
and J would wish the member to name any instance in which I have hereto. 
fore been accused oj) non-attendance tu, or negicct of those duties; indeed, 
so far has the contrary been the casc, that during the last three vcars I have 
not been in the whole more than 15 days absent on private business, and the 
most of those days I] have been but partially absent. In concluding my 
notice of these charges, | would beg leave to call to your remembrance the 
circumstance of my having beeu presented with the freedom of this town 
as a mark of the Council's approbation yf my conduct as Dock Surveyor. 

“The other charges made against me hy the member, and the implication 
contained in the first part of the motion given notice of, backed as it was by 
many gssertions of impropriety in the expenditure of my department, need 
not, I think, reguire any lengthened refutation. With regard to the first of 
thesc, personal attacks of this description are easily made on any one filling 
a public situation, and however wujust they may be, cause great annoyance 
to those unfortunately subjected to them, In the present case the effect 
ceases there, I have heen too loug a public servant here and clsewhere, too 
Jong open to the serutiny of ail, to feel afraid of wy character suffering from 
any asscrtion or observation the member ean or has rude; and | shall con- 
tent mysclf with simply assuring this comzaittce, that in all wy stutewents to 
them 1 have invariably adhered to what 1 have believed to be the truth. 

“ As respects that part of the wotivn, stating an increased vigilaace in the 
superintendence of the expenditure iu my departmeut to be necessary, taken 
in the abstract, | have nothing to say agaiust it; on the contrary, too graat 
a vigilance cannot be ‘had to please me, as it will consequently, in liko prue 
portion, relieve me from care and respousibility. But taking this part of the 
motion in the spirit in which it is brought forward, and coupling it with the 
personal allusions made in bringing 1t before you, J should have couvidered 
it the most serious part. of the attack upon me, and should have felt great 
anxiety ta have disproved it most fally, had it been made by any gentleman 
of experience in the proceedings of the Dock Committec; but when I recol- 
lect that it is made hy 9 member who bas but recently joined the committee, 
and who has not yet given himself any opportunity of inquiring iato the 
manner in which the expenditure he alludes to, in my departumeut, is made, 
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never having yet been to my office to ask any explanation or information as 


to our accounts or method of business, I think it best to refer it to your own | 


judgment, what foundation he has for his assertion, ‘ that at least a saving of 
£10,000 a year may be made in my department, dy @ different method of 
carrying on the work.’ 1 feel, therefore, very easy in leaving my character in 
your hands, to most of whom I have been known so Joug, and under whom, 
until now, I have filled my situation free from all ungenerous attacks or 
uncourteons treatment. In concluding, I beg leave to quote the following 
extract from the printed copy of the Inquiry into the affairs of the Corpo- 
ration of Liverpool, before the Parliamentary Commissioners— Twelfth day. 
Mr. Alderman Lawrence said, he was glad to find it was not considered 
necessary to put any questions to Mr. Ilartley, the Dock Surveyor; as an 
expenditure of £1,400,000 or €1,500,000 bad passed through that gentle- 
man’s hands, he deemed that circumstance highly complimentary. Mr. 
Duncan said, he did not know a more deserving officer than Mr. Hartley ; 
the rate-payers were perfectly satisfied with him,’ &c.—and to remark, that 
that opinion, unqualified, uncontradicted, and expressed at such a time, is 
not exactly in accordance with the member’s statement, ‘That you will find 
you have spent as much money in rectifying my errors as the docks them- 
seives have cost.’ 

‘Finally, I take the liberty of calling vour attention to a resolution of the 
Dock Committee of the 31st October, 1836, come to on the reading of my 
report to them of the 25th of ¢ne same month, and to that report 1 would 
beg especially to refer the membe¥ bringing forward the motion :-— 

‘At a meeting of the Dock Committee, 31st Oct., 1836, present, Charles 
Lawrence, Esq., chairman, &c. &c., a printed copy of the Surveyor’s report 
having been laid upon the table, in compliance with the directions of the last 
committee— 

“ ¢ Resolred,—That the committee have read with much satisfaction the 
able report of the Survevor upon the state of the works, and regret that, 
from the shortness of the time since which this report has been delivered, 
they are not able to enter into any minute investigation of its various details. 
They feel it quite unnecessary to express any encomium upon those magniti- 
cent works which will speak for themsclves, and remain a lasting memorial 
of the great talents of Mr. Hartley. The major part of this committee being 
about to be removed by an act of the legislature, cannot relinquish their 
trast without availing themselves of their last meeting to record their high 
sense of the indefatigable zeal and great ability with which that gentleman 
has for more than twelve years execnted the very important duties of his 
Office, and they heg him to accept their sincere acknowledgments and thanks. 

‘« ¢ Extracted from the proceedings. 
(Signed) “' CHARLES Lawrence, Chairman.’ 

“Having thus disposed of such of the charges and assertions made hy the 
member as I think it necessary to notice, I feel that it would be an act of 
injustice to this committee to court a stricter investigation of the various 
details of my department than they have already received; and the unim- 
portance of the charges which have been made cought, I imagine, to have 
been a sufficient protection against such an attack as I have been subjected 
to. If not, the further defence must rest with the committee, not with me. 

“It now only remains for me most respectfully to request this committee 
to do me the justice of calling upon the member to prove his assertions, so 
serious in their nature, and to hope that this defence may mect with the 
same publicity as was given to the charges against me. 

““T have the honour to be, gentlemen, 

Dockyard, Liverpool, Jesse Harriey, Dock Surveyor. 

10th Dec., 1840.” 





RAILWAY COMMUNICATION WITIT SCOTLAND. 


Third Report of Liewtenant-Colonel Sir Frederick Smith, of the Royal Eu- 
gineers, and Professor Rarlow, fo the Treasury, in pursuance of the Ad- 
dresses of the Tlouse of Commons of the 14th and 20th August, 1839. 


Railay Committee Office, James-street, 
Buckingham-gate, 14th Now. 1840. 


Srg—The report which, in obedience to the instructions of the Lords Com- 
missioners of the Treasury, dated the 26th of November, 1839, we had the 
honour to transmit to you on the 16th May last, respecting the competing 
Jincs for a railway communication between London and Glasgow, contains a 
distinct expression of our opinion, that of the three projects which had been 
submitted to us for that portion of the distance which extends from Lancas- 
ter to Carlisle, the preference was due to the project hrought forward by Mr. 
Larmer, for a railway up the valley of the Lune, and by Orton and Penrith. 

We, however, observed that this line would not extend to the district of 
Kendal the benefits of railway communication; and being aware that this 
thriving town would not only afford gceat support to any railway passing 
near it, int at the same time derive important advantages from such a mode 
of transit, we had directed the attention of the surveyors to this subject, and 
suggested the expediency of fresh surveys being made, in order to ascertain 
the practicability of uniting Mr. Larmer’s project by the valley of the Lune 
with that of Mr. Bintley by the valley of the Kent, so as to carry the line 
within 2 short distance of the town of Kendal. 

_ it appears that nearly at the period when our report on these northern 
lines was forwarded to you, some gentlemen connected with Kendal, and who 
are yery desirous of carrying a railway near to that town, employed Mr 
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. Larmer to re-survey the valleys of the Lune and Kent, and to examine the 
| abet which separates these rivers to the north of Kendal. The result is, 
& 


this po has considerably modified and improved that part of Mr. 
Bintley’s line which is to the south of Kendal; he has also made some slight 
alterations in that part of his own line lying between Orton and Low Borrow- 
bridge; and he has laid before us a plan and section for a line to be formed 
through the pass which intervenes between the Grayrig Fell and the Lambrig 
Fell, and connects the valleys of the Lune and Kent. 

Mr. Larmer terms this new line the “ Grayrig Junction,” and, for the sake 
of distinction, we shall give the title of the “Grayrig Line” to the whole 
project on which we are now about to report, pursuant to the instructions 
we had the honour to receive from you, dated the 29th May last. 

The two principal points which we have kept in view in this investigation 
are, to determine how the construction of the railway, according to this com- 
bined project, would affect the traveller between London and Carlisle; and 
secondly, whether it would entail an increase of expense more than commen- 
sale wae the advantages to be derived from the line passing the town of 

endal. 

In our last report, we stated that the locomotive power requisite to work 
the Lune line, expressed in horizontal distance, would be 78 miles and one 
onl and we tind, that by the Grayrig line it would be 78 miles and 62 
chains. 

This increase of 61 chains is not sufficient to form an important objection 
to the Grayrig project, as regards the traveller between London and Carlisle. 

In the appendix (A) we have given a copy of a comparative estimate, sub- 
mitted to us by Mr. Larmer, of the probable cost of the Lune line, and the 
Grayrig line. 

As we are not in possession of cross sections of the ground where the heavy 
cuttings and embankments would be formed. nor of borings where the former 
would be necessary, and as we have also not been supplied with drawings of 
the bridges, viaducts, &c., it is not in our power to pledge ourselves to the 
positive accuracy of these estimates ; hut we think the details given are suffi- 
ciently correct to test the relative cost of the two projects; and there does 
not appear to be any reason for doubting Mr. Larmer's statement, that the 
Grayrig project would not require a capital of more than £126,219, 7¢., be- 
yond what would be necessary for that of the valley of the Lune. 

In our former report on the lines between Lancaster and Carlisle, in esti- 
mating the population within ten miles of each route, the population of Ken- 
dal was considcred as belonging both to the line of the Kent and to that of 
the Lune; and, according to this arrangement, the former was stated to be 
likely to afford railway accommodation to a population one-tenth larger than 
would derive this advantage from the latter. 

The Grayrig line would accommodate a still larger number of persons than 
the original line of the Kent, as it would include the greater part of the po- 
pulation which gave the latter, under this head of comparison, the superiority 
over the original Lune Jine, and in addition would include the inhabitants of 
Ravenstonedale, Kirkby, Stephen, Brough and Appleby, to which the original 
Kendal line had no title. Thus the Grayrig line will have a decided superio- 
rity over the line of the June on the score of population, and therefore the 
traffic on the former, on this account alone, might reasonably be expected to 
be greater than on either of the other lines; Lut when it is considered that a 
line to Kendal would bring the lake tourists to within eight miles of Winder- 
mere, it may be fairly presumed that the number of passengers on this line 
would be much greater than on its competitors, 

Kendal, as a commercial and manufacturing town, is of great importance 
in the county of Westmoreland, and there is no doubt that on the formation 
of a railway by the Grayrig Line, the supply of coal for the Kendal district 
would be almost exclusively derived from Carlisle; indved it has been shown 
to us that a revenne of £10,000 a year may be expected from the carriage of 
coal alone. 

In considering the relative merits of the three projects, we find that tiie 
Lune line has a smal! addition over the other lines in regard to saving of dis- 
tance and economy of construction, but it las the defect of depriving the 
important town of Kendal of direct railway communication, and embraces a 
smalicr population. r 

The grevt objection to Mr. Bintley’s line was @ surmnit tunnel of an almo 
impracticable character. 

The line now proposed possesses the principal advantages, and is free frou 
the chief defects of the other projects, and we therefore recommend it in 
preference to either. a 

We shall now proceed to give a general description of the line which we 
thus recommend for adoption. 

In our report. of the 16th of May, it was stated that Mr. Bintley proposed 
to form a junction with the Preston and Lancaster Railway, at a point about 
two miles and 54 chains south of the terminus at the latter place, and to pass 
under the town of Lancaster by a tunnel. 

Mr. Larmer in commencing at the Lancaster terminus, very materially im- 
proves this line, as he thereby saves two miles, and 54 chains of construction, 
and avoids the inconvenience and expense of a separate station; and by keep- 
ing to the east of the line proposed by Mr. Bintley, he is enabled to dispense 
with the tunnel under the town of Lancaster, which was a great defect in 
Mr, Bintley’s project. , 

The following table exhibits the gradients on the two lines up to Kendal, 
from which it will appear that the line as revised by Mr. Larmer is in that 
respect superior to the original line of Mr. Bintley, - cap a 
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Although the gradients are in a slight degree more favourable according to 
the line as altered by Mr. Larmer, yet the cost of the earthwork will be rather 
greater, and Mr. Larmer will require a more expensive bridge for the crossing 
of the Lune, for its length will be about 600 yards, and its height 60 fect ; 
whereas the bridge proposed by Mr. Bintley would not be above one-fourth 
of the length and one-half of the height of Mr. Larmer’s. 

However, this difference will be much more than compensated by the sav- 
ng of the tunnel under the town of Leicester, and by the shortening of the 

ne. 

The deviations from Mr. Bintley'’s line, proposed by Mr. Larmer, are not 
of sufficient importance to require to be particularly mentioned here. 

The direction of the line recommended is shown on the accompanying 
plan, by which it will be seen that it is intended to pass along the face of 
the high ground about a mile castward of Nendal. 

Mr. Larmer‘s junction line commences at a hamlet to the north of Kendal, 
called Scalthwaitcrigg Stocks, whence it takes a nurth-easterly course, twice 
crossing the turnpike-road to the northward of Docker Garths and Mosedale 
Hall ; it then proceeds nearly in an easterly course:to the farm at Shaw-end. 
This point is the summit of the junction portion of the line, and is 562 feet 
above the level of the sea at low water at Lancaster, or 446 fect above the 
point of connection with the Preston and Lancaster Railway, the distance 
being 264 miles. Here a cutting will be requisite of two miles in length, in 
gravel and rock, and of the extreme depth of 52 feet, and of the mean depth 
of 35. This is the heaviest picce of work on the junction line. 

From Shaw End the line tends more to the northward, and curving round 
the foot of some high ground, approaches the bank of the Lune near Dillicar 
Park, and converges towards Mr. Larmer’s original line, which runs almost 
parallel to the river, up to Low Horrow Bridge. 

Althouth the direction of Mr. Larme»’s original and improved lines is nearly 
the same, yet euch are the abrupt and precipitous forms of the hills that a 
considerable difference exists in the levels and gradients. 

We subjoin a table of distances and gradients of the entire Grayrig line, 
and we have only further to remark, that, after an examination of the ground, 
we have thought it proper to suggest to Mr. Larmer the expediency of occa- 
sional breaks in his long gradients, for the purpose of easing the engine on 
the ascending planes, and of diminishing the earthwork in construction. 

_ We do not consider it necessary to give minute details of the proposed 
line, as in the annexed copy of Mr. Larmer’s report all the most important 
features of this project are fairly shown. 

The heaviest work on the whole line is the Orton tunnel, which Mr. Lar- 
mer proposes to make of the length of one mile and 22 chains; but accord- 
ing to the section, in the accuracy of which we have full confidence, it 
appears that (here will be heavy cuttings at both ends of the tunnel, the 
greatest depth being at one end 95, and at the other 98 feet.* 

Now as we doubt the expediency of making a cutting in this instance of 
above 70 feet in depth, we are of opinion that it would be proper to extend 
the length of the tunnel to a mile and a half. 
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'_* The tine of the tunnel in Mr, Larmer’s original project was very accu- 

Tately surveyed by Lieut. I. D. Fanshawe, of the 12th Foot, who reported 
. hit the ground was fairly delinegted in Mr. Larmer's aection. 


“THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


Table-of Gradients of Grayrig Line between Lancaster and Carlisle. 
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Names of Inter- | Total Feet per 
laces, mediate | distance. mile, Ratio. 
distance. 
| 
Lancaster........!1 35/1 35) fall 263 | 1 in 200 
3 62,5 17] fall 8 1 in 660 
2 5017 671 level 
2 79 74| rise $3 | 1 in 160 
\4 16)14 10; level | 
il 76|16 6| rise jj 31 1 in 170 
3 19 Gi rise | 33 1 in 160 
Kendal..........17 4526 351] rise | 35 1 in 150 
\2 65/29 G) level | 
2 74\32 30, ree | 13 1 in 400 
4 223652) rise «=| 85 | Jim 150 
JOrton Tunnel ....;1 22,3774) level | 
13 66/41 60; fall | 35 1 in 150 
| it 64/43 44! level 
I 47/45 13] ‘fall 17 1 in 310 
id 149 =: 121) ¥al 26} | lin 200 
A 69)51 1] fall 17 1 in 300 
il 55/52 56] rise 5 1 in 1056 
Penrith ........i] 69154 45] rise 3h 1 in 1650 
| ‘9 5357 18) fall 21 Lin 251 
J r 58 43) level 
| fy 54164 17| fall 25 1 in 210 
Vaalasaie iitacki 6 —70 17) fall 33 1 in 160 
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Mr. J.armer acquaints us that, on a careful examination of the Orton Hill, 
ho hac evar reoenn tn heliava that the ¢nnnal wand nace entirely thronel, 
sandstone ; and as it would only be 340 feet below the summit of the hill, 
we have no doubt that this work might easily be completed in three years 
from the time of its commencement, under the supposition that Mr. Larmer 
has rightly informed us as to the nature of the rock through which the tun- 
nel is to be formed. 

We have the honour to be, Sir, 
Your most obedient servants, 
Frepreric Suirn, Lieut.-Col. R.E. 
Peter Barrow, F.R.S, 


Amsinok, Lieut. R.N., Sec. 
Robert Gordon, Esq., M.P., dc. &c. : 


MEMOIRS OF SCIENTIFIC MEN. 


The two following Memoirs are from the Address of the President delivered 
at the last Annirersary Meeting of the Royal Society. 


JAMES Prinszp, whose brilliant career of research and discovery has 
been closed hy a premature death in the flower of his age, was Principal 
Assay Master, first of the Mint at Benares, and secondly of that of Calcutta, 
where he succeeded Prof. Wilson in 1833; he was a young man of great 
energy of character, of the most indefatigable industry, and of very extra- 
ordinary accomplishments; he was an excellent assayist and analytical 
chemist, and well acquainted with almost every department of physical 
science; a draughtsman, an “ugraver, an architect, and an engineer; a good 
oriental scholar, and one of the most profound and learned oriental medal- 
lists of his age. In 1828 he communicated to the Royal Society a paper 
“Qn the Measurement of High Temperatures,” in which he described, 
amongst other ingenious contrivances for ascertaining the order, though not 
the degree, of high temperatures, an air thermometer applicable for this pur- 
pose, and determined hy means of it, probably much more accurately than 
heretofore, the temperature at which silver cuters into fusion. His activity 
whilst resident at Benares has more the air of romance than reality. He 
designed and built a mint, and other edifices; he repaired the minarets of 
the great mosque of Aurengzebe, which threatened destruction to the neigh- 
bouring houses; he drained the city, and made a statistical survey of it, and 
illustrated by his own beautiful drawings and lithographs, the most remark. 
able objects which the city and its neighbourhood contains; he made @ series 
of experimental researches on the depression of the wet-bulb hygrometer ; 
he determined, from his own experiments, the values of the principa! coins 
of the East, and formed tables of Indian metrology and numismatics, and of 
the chronology of the Indian systems, and of the genealogies of Indian dy- 
nasties, which possess the highest authority and value. When transferred to 
Caleutta, he became the projector and editor of the “ Jownal of the Asiatic 
Society of Bengal,” a very voluminous publication, to which he contributed 
more than one hundred articles on a vast variety of subjects, but more par- 
ticularly on Indian coius and Indian palwography. [fe first succeeded in 
deciphering the legends which appear on the reverses of the Greek Bactrian 
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coins,.on the ancient coins of Sucat, end on those of the Iindoo princes of 
Lahore and their Mahomedrn successors, and fermed alphabets of them, by 
which they can now be readily perused. He traced the varieties of the De- 
yanagari alphabet of Sanscrit on the temples and cohuans ‘of Upper Sadia to 
4 date anterior to the third century before Christ, and was enabled to read 
@n the rocks of Cuttock and Gujaret the names of Antiochus and Ptolemy, 
and the record of the intercourse of an Indian monarch with the neighbour. 
ing princes of Persia and Egypt: he ascertained that, at the period of Alex- 
ender’s conquests, ladia was under the sway of Bondhist sovereigns and Bout 
hist institutions, and that the carliecst monarchs of India are not associated 
with a Brabminical creed or dynasty. These discoveries, which throw a 
perfectly new and unexpected light upon Indian history and chronology, and 
which farnish, in fact, a satisfactory outline of the history of India, from the 
invasion of Alexander to that of Mohammed Ghori, a period of fifteen cen- 
@mrios, are only second in interest and importance, and we may add Jikewise 
im, difficulty, to those of Champullion with respect (o the succession of 
@ynasties in ancient Egypt. These severe and incessant jabours, in the ener- 
‘wating climate of India, though borne for many years with little apparent 
amoonvenience or effect, finally undermined his constitution ; and he was at 
Sant compelled to relinquish all bis occupations, and to seek for the resto- 
vation of his bealth in rest and a change of scene. 
om the 9th of January last; but the powers both of his body and his mind 
apem to have been altogether worn out and cxhausted ; and after lingering 
for a few months, he died on the 2 4 of April lavt, in the 41st year of his 
age. The cause of literature and archwelogy in the East could not have 
gustained-a.severer loss. 

. Saaon Denis Potsson, one of tl.c most ilustrious men of science that 
Burope has-produced, was born at Pithiviers on the 2lst of June, 1781, of 
wery bumble parentage, and was placed, at the age of fourteen, under the 
qare of his uncle, M. L’Enfant, surgean, at Fontaineblcan, with a view to the 
study of his profession. It was at the central schuol of this place that he 
was introduced to the notice of M. Billy, a mathematician of some eminence, 
who speedily discovered and fostered his extraordinay capacity for mathe- 
matical studies. In 1793 he was elected a pupil of the Ecole Polytechnique, 
which was then at the summit of its reputation, counting amongst its pro- 
flemors Laplace, Lagrange, Fourier, Monge, Prony, Berthollet, Fourcroy, Vau- 
quelin, Guyton Morveau, and Chaptal. The progress which he made at this 
eelebrated school surpassed the most sanguine expectations of his kind patron, 
MM. Billy, and secured him the steady friendship and support of the most 
distinguished of his teachers. In the year 1800, he presented to the Insti- 
gute a memoir, “ Sur le nombre d’intégrales complétes dont les ¢quations 
aux differences finies sont susceptibles,” which cleared up a very difficult and 
@becure point of analysis. It was printed, on the recommentlation of La- 
place and Lagrange, in the Mémoires dee Savans Etrangers, an unexampled 
honour to be conferred on so young a mon. Stimulated by its first success, 
we find him presenting a succession of memoirs to the Institute on the most 
fmportant points of analysis, aud rapidly assuming the rank of one of the 
first geometers of his age. We was successively made Répétiteur ann then 
Professor of the Polytechnic School, Professor at the College de France and 
the Faculté des Sciences, Member of the Bureau des Longitudes, and finally, 
én 1812, Member of the Institute. His celebrated memoir on the iarari- 
ability of the major axes of the planetary orbits, which received the eniphatic 
approbation of Laplace, and secured him, throughout his life, the zealous 
petronage of that great philosopher, was presented to the Institute in the 
year 1808. Laplace had shown that the periodicity of the changes of the 
G@kher elements, such as the eccentricity and inclination, depends on the 

icy of the changes of the major axie—a condition, therefore, which 
constitutes the true basis af the proof of the stability and permanence of the 
eystem of the universe. Lagrange had considered this great problem in the 
Berlin Memoirs for 1776, and had shown that, by neglecting certain quan- 
Gties which night possibly modify the result, the expression for the major 
amis involved periodical inequalities only, and that they were conscquently 
macapable of indeGnite increase or diminution. 1t was reserved ta Poisson to 
demonstrate 4 priori that the non-periadic terms of the order which he con- 
aidered would matually destroy each other—a most importsat conclusion, 
Which removed the principal objection that existed to the validity of the 
Gemonstration of Lagrange. This brilliant success of Poissou in one of the 
wpest difficult. problems of physical astronomy, would appear to have influ- 
enced him in devoting himself thenceforward altnost exclusively to the appli- 
eation of mathematics to physical science ; and the vast number of memoirs 
and works (amounting te more than 300 in namber) which he published 
daring the last thirty years of his life, made tis department of mathematical 
abience, and more particularly whatever related to the action of melecular 
forces, pre-eminently his own. They comprehend the theory of waves and 
af the vibrations of elastic substances, the laws of the distribution of elec- 
tricity aud magtietism, the prepagation of heat, the theory of capillary attrac- 
Gen, the attraction of spheroids, the local magnetic attraction of ships, im- 
portant problems am chance, and a multitade of other subjects. His well- 
keuown treatize on mechanics is incomparably superior to every similar pub- 
Heation in the clear and decided exposition ef principles and methods, aod 
im the happy end luminous combination of the most gencral theories with 


Cheir particular and most instructive applications. Poisson was not a phi- . 


hosopher who courted tee credit of propounding original views which did not 


axine naturally out of the immediate subjects of his researches; and he was. 


wwure disposed te exteud and perfect the application of known methods of 


He arrived in England ° 
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analysis to important physical probleme, than to indulge iu speculations on. 
the invention or traatfermation of formule, which, however séw.and elegant, 
appeared to give him no obvious increase-of mathematical power in the pros 
secution of his inquiries. His ips hp was to grapple with difficulties whiol 

had embarrassed the greatost of bis predecessors, and to briog to bear upon 

them those vast resources of analysis, and those clear views of mecha 

and physical principles in their most refined and difficult applications, which 

have aecured him the most brillant triumphs in nerrly every department of 
physical science, The confidence which he was accustomed to feel in. the 
results of his analysis—the natural result of his own clear perception of the 
necessary dependence of the several steps by which they were deduced-—led 
him sometimes to uccept conclusions of a somewhat startling character: such 

were his views of the constitution and finite extent of the earth's atmos. 

phere, which some distinguished philosophers have ventured to defend. It 

is not in mathematical reasonings only that we are sometimes disposed to 

forget that the concluaions which we make general are not dependent upon 

our assumed premises alone, but are modified by concurrent or collateral 

causes, Which neither our analysis nor our reasonings are competenr to com. 

prehend. The habits of life of this great mathematician were of the most 

simple and laborious kind; though he never missed a meeting of the Institute, 

or a lecture, or an examination, or any other public engagement, yet on all 

other occasions, at least ih his later years, he denied access to all visitors, 

and remained in his study from an early hour in the morning until six 

o'clock at night, when he joined his family at dinner, and spent the evening 

in social converse. or in amusements of the lightest and least absorbing 

character, carefully avoiding every topic which might recall the severity of 

his morning occupations. ‘The wear and tear, however, of a life devoted to 

such constant study, aud the total neglect of cxercise and healthy recreations; 

finally undermined his naturally vigprous constitution, and in the autumn of 
1838 the alarming discovery was made that he was Jabouring under the fatal 

disease of water in the chest. The efforts of his physicians contributed for 

a long time to mitigate the more serious symptonis of his malady ; but every 

relaxation of his sufferings led to the resumption of his Jabours; and to the 

earnest remonstrances of his friends, and the entreaties of his family, he was 

accustomed to reply, that to him da vie c'rtail le travail; nay, he even une 

dertuok to conduct the usual examinations of the Ecole Polytechnique, which 

occupied him for nearly ten hours a day for the greatest part of a month. 

This last imprudent effort ended in an attack of paralysis, attended by loss 

of memory and the rapid obscuration of all his faculties; he continued to. 
struggle, amidst alternations of hope and despondency, for a considerable 

period, and died on the 25th of April last, in the 59th year of his age. 

Poisson was eminently a deductive philosupher, and one of the most illus- 

trious of his class ; his profound knowledge of the labours of his predecessors, 

his perfect command of avalysis, and his extravrdinary sagacity and tact in 

applying it, his clearness and precision in the enunciation of his problems, 

and the general elegance of form which pervaded his investigations, must 

long continue to give to his works that classical character, which has 

hitherto been almost exclusively appropriated to the productions of Lagrange, 

Laplace, and Euler. If he was inferior to Fourier or to Fresnel in the large- 

ness and pregnancy of his philosophical views, he was incomparably superior 

to them ih mathematical power; if some of bis contemporaries rivalled or 

surpasecd bim in particular departments of his own favourite studies, he has 

left no one to equal him, either in France or in Europe at large, in the extent, 

variety, and intrinsic value of his labours. The last work on which he was 

engaged was a treatise on the theory of light, with particular reference to 
the recent researches of Cauchy ; nearly two hundred pages of this work are 

printed, which are altogether confined to generalities, whose applications 

were destined to forin the subject of a second and concluding section: those 

who are acquainted with the other works of Poisson will be best able to ap- 

preciate the irrepurable loss which optical science hes sustained in the nou- 

completion of such a work from the hands of such a master. 





DEVELOPMENT OF ELECTRICITY FROM HIGH PRESSURE 
STEAM, 


On Saturday, the 19th December, Mr. Condie, manager of Blair Iron 
Works, Ayrshire. performed this new and interesting phenomenon at the 
above works, in the presence of Ludovic Houston, Exq., of Johnstone ; —— 
Cunningham, Eeq., of Carnbrae Iron Works; Thomas Wingate, Esq., engi- 
neer; Springfield, and a number of others, who were all highly satisfied with 
the accuracy of the acccunts given by the public press of similar experiments 
having been made in the neighbourhood of Newcastle, upon locomotive en- 
gine boilers. The experiment made by Mr. Condie was upon the steam issn- 
ing frem the safety valve of two of the high pressure boilers of the blowing 
engine, aud was simply performed as follows :— 

he experimenter placed himself upon an insulated stoal (a board resting 


 ppon three quart bottles in absence of better,) and having in one hand a long 


sinall rod of iron, with four sharpencd points, siroilar to a lighting conduc- 
tor; thie he held in the steam issuing from the safety valve. When the 
points were held about one foot from the valve, electric sparks were drawn 
by the bystanders’ knuckles from those af the experimenter about helf an 
inch long; bot as the pointed rod was raiged to ahout six or eight feet above 
the valve into the cloud of steam, vivid atid pungent sparke were then drawn 
from one and a half inches long, which, in fact. were nearly as stunning upon 


Yee Sa OT NER AND ARCHITECTS! JOURNAT. 





the armas. the shocks of a.small Leyden: phial, producing. a good deal of 
. merriment to the astonished workmen who were present, to see fire and feel 
ota from steam, an article they all supposed themselves perfectly fami- 
Var with. 

In the evening the experiment was resumed, to ‘see the effects in the dark, 
when they proved the experimenter to be highly charged with electricity. 
The board on which hie stood, not being rounded, cach corner had a brush ef 
light two or three inches long, like as many tassels, while every point of his 
Gyess and hair became highly luminous upon the persons standing near him. 
Qn this trial, sparks were drawn fully two inches long, which required some 
ttle courage to engage with, from their shocking propensities. 

‘The experiments ware made upou the steam of two boilers, thirty-two feet 
long hy six diameter, first with steam equal to 12 th. upon thé inch, and Jat- 
terly at 25 tb.—the increase of pressure adding to the effect. However, the 
experiment wes perfectly and satisfactorily performed with the surplus steam 
issuing from the safety-valve while the engine was going upon trial. Mr. 
Condie is of opinion that, from such boilers, with a properly constructed 

e conductor, of large surface, sparks may be drawn from six to eight 
sie long, and large jars charged in a few seconds. The wonder was that 
the experiment succeeded at all, as the apparatus was altogether rude. The 
floor where the temporary stool stood was covered with dust, shavings, &c., 
which acted as conductors in stealing away the electricity from the experi- 
menter.— 4yr Observer. 





PUBLIC WORKS IN PARIS. 


The Moniteur takes a survey of the principal public buildings in Paris and 
ite immediate vicinity, either terminated during the past year, or the works 
ef which have been much advanced. We gather from it the following parti- 
culars :—-It appears that the interior of the new buildings added to the Lux- 
emburg would have been entirely finished but for the interruptions caused 
by the political trials that have taken place before the Court of Peers. Seve- 
val alterations have heen made in the gardens, and the whole may now be 
expected to be speedily terminated. Statues or other decorative objects are 
40 be placed on the pedestals of the Font de la Concorile, to make it har- 
monize with the present highly decorated aspect of the Place de la Concorde. 
Nothing but works of ornamentation now remain to be done at the Made- 
Jeine. The paintings by Messrs. Abel de Pujol, Schnetz, and Signol have 
been uncovered in the interior, and the statuca that ore intended for the 
geveral altars arc far advanced, The Abbey of St. Denis will still take two 
years before all the repairs are completely terminated. During the last year 
the great circular window in the north transept, and the organ-loft, have been 
finished. The works in the Palace on the Quai d’Qrsay are not yet termi- 
nated, but the Court of Accounts is expected to move into that building dur- 
ing the spring. The works for new bureaux at the office of the Minister of 
the Interior, Rue de Grenelle, are rapidly advancing: as are alyo those at the 
hotel of the Minister of Public Works, Rue St. Dominique. The archives of 
the law department are to be removed from the Sainte Chapelle tu the new 
buildings at the Ildtel de Soubise, Rue du Chaume, preparatory to the re- 
storation of the former edifice. An amphitheatre fur lectures has been erected 
at the Observatory, and several buildings have been made at the Veterinary 
School of Alfort, for giving better accommodation to the professors for their 
lecture, &c. The buildings of the new Blind Hospital, Boulevard des Inva- 
Hides. will shortly be entirely roofed in; and the additional erections at the 
Lunatic Asylum at Charenton are going on rapidly. Numerous public build- 
ings, such as the Bibliothéque Royale, the Bibliothéque St. Genevieve, and 
the Conservatoire des Arts et Metiers, are in such a dilapidated state, that 
the Chambers will no doubt vote the funds requisite for repairing them, or 
erecting new ones. 
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NEW INVENTIONS AND IMPROVEMENTS. 


PAPYROGRAPHY. 


This is a new invention for reproducing drawings, manuscripts, and all kinds 
of designs to an unlimited extent, and by means much cheaper than at pre- 
sent known. This process. which is culled by M. de Manne, the inventor, 
Papyrography, is vory fully noticed in a late number of the Moniteur, 
frow which we abridge the following particulars.—The mode by which M. de 
Manne produces designs, &e., on paper, ia thus described. After having, hy 
means of his prepared. metallic ink, traced the drawing ov common writing 

t, he contrives. by an operation which he at present keeps secret, to 
make the lines rise from the paper in relief, and become extremely bard and 
dureble. He fixes this matrix on a plate of metal, on which he then places 
the paper that is to receive the impression. Over the paper he places a piece 
of silk, and passes it under the roller of a copper-plate press; when the 
characters and lines on the manuscript or drawing are reproduced, stamped 
in on'the paper. These designs thus fixed on the plates are hard enough to 
allow of a greater number of imprissions being taken without injury to them. 
The part of the invention, which consists in obtaining plates of metal cast 
from the matrix afforded by the drawing on the paper, is considered by the 
committee of the Society of Arts of Mulhauten, who were appointed to ex- 
amine it, as of still greater importance than any other. By this engraving 


55 
oh paper, say the committan, may be obtained impressions fully equalto what 
ean he had from wood engravings; by this means, therefore, works which 
require iNustrations may be printed with great cheapness. In engravings on 
wood, the design and the subseyuent cutting are necessary, but by the payy- 
rographic meth é design is the only expense; and it will produce with. 
out end as many engraved plates snd impressions as may be required, at a cout 
onc half of that of the ordinary process; and with a precision equal to thet 
of the original drawing.—As M.de Manne conducted his experiments at 
Ronen, where there was no skilful metal founders, he Jahoured under great 
disadvantage in his attempts to bring his invention to perfection, but the spe- 
cimens he sent to the committee were sufficient to convince them that his 
plan was capable of answering all that he stated. Some of the specimens sent 
to the committee presented the designs, and the printed copies from them in 
relief to the height of from two to three millimetres, obtained solely from the 
matrix traced on paper. ‘The committee propose to extend the invention t 
the printing of woven fabrics and paper. M. de Manne sent some plates pre- 
pared for this object, but owing to the disadvantages under which he laboured, 
the plates were not so perfectly cast as they ought to have been, to produce 
the desired effect. The defect, however, he ascribes entirely to the unskilfd 
manner in which the Rouen founders took the cast of his matrices; for not 
venturing to trust them with the paper moulds, he took casts of them ia 
plaster; from which the metal plates were afterwards cast. It is to this cite 
cumstance that M. de Manne aitributes the failure of his experiment, as it 
was difficult to take the cast in plaster from the paper so as to preserve the 
sharpness of the outline. He says he is certain of the success of his process 
as applied to the printing of papers and calicoes, bnt want of means with 
him, a8 with many other inventors, prevents him from teking out pateate, or 
from carrying the invention into operation. The committee report thet # 
seems to them highly probable that if the inventor was placed in more fa- 
vourable circumstances, he would arrive at remarkable and very usefal results. 
In conclusion they recommend the society to grant him a silver medal, te 
the invention is not of a nature within their usual subjects for prizes. 
venters’ .<dvocate. 
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BRICKS AND TILES MADE BY MACHINERY. 


The French Academy of Sciences lately appointed a committee to examine 
a iuchine for making bricks, invented by M. Carville. The following is the 
substance of their report.—The rummittec procecded to examine the action of 
the machinery in reference to its three principal functions,—of mixing the 
materials, of moulding the bricks, and afterwards uf extracting them from the 
moulds. The mixing of the clay is performed in a vertical cylinder, by means 
of an iron axle, to which arms are fixed at different heights, which are far 
nished with knives. A rotary motion is given to the axle, by the power of a 
horse, apptied to the end of along lever. ‘rhe materials are thrown in at 
the upper end of the cylinder, and when properly mixed, are passed into the 
moulds, through an opening in the side towards the hottom. Inclined boards, 
in the form of the sails of 2 wind-mill, are connected at the lower end of the 
vertical axle. The pressure resulting from the inelination of these boards 
constantly pressing against the clay during their rotatory motion, forces it 
out of the opening; a small vane, formed of iron plates, regulates and restricts 
the manner in which it issues ont. An endlers chain, composed of moulds 
of cast iron, joined to each other by hinges, passes under the base of the cp 
linder, and the moulds are thus tilled with the prepared clay. A heavy roller, 
of cast iron, begins the compression; it is finished by drawing the loaded 
moulds through a compressur, composed of two plates of iron, the surfaces of 
which are not quite parallel. The removal of the bricks from the moulds 
takes place immediately after the compression, by means of a rammer acting 
from above. By cansing the rammer, during the process, to move in the 
same direction as the chain of moulds, a continuous action ia obtained, by 
means of very simple mechanism. The moment when the blow of the ram- 
mer should he given is very ingeniously determined, by jomts fastened to the 
moulds. This motion, thus derived from the chain of moulds, and acting fo- 
variably with it, prevents the inconveniences that would resnit from the 
lengthening of the chain, by the inevitable wearing out of the hinges. The 
adhesion of the earth to the sides of the moulds, is avoided by their bein 
immersed, for half a revolution of the cylinder, in water, with which a vesse 
placed under the machine is filled.—Two hoppers are introduced in the ma- 
chinery, before and after the rescrvoir, where the earth is prepared. They 
spread in the requisite quantities the fine sand with which they are constantly 
supplied. One of them spreads the sand before the moulds are filled, upon 
plates of iron, connected together so as to form an endless chain, which serves 
as the bottoms for the moulds. The other hopper sprinkles the surface of the 
bricks hefore compression. Thus any adhesion of the snbstance continues to 
he avoided both with the roller with which the compression begins, with the 
iron work which completes it, and with the mmmer which removes the clay 
from the mould, For greater precaution. and in order to obtain more regalar 
surfaces, a slight stream of water continually moistens the pressing roller. 
The bricks are received on an endicss chain of iron plates, aftot they are taker 
from the mould, by which they are conveyed to the kiln. The power of a 
single horse, by turning a wheel, prepares and montds about 1,500 bricks in 
an hour.—The commissioners, on concluding their report, observed, that they 
had convinved themselves of the complete mixture of the substances forming 
the bricks, by breaking and iasperting several of them. They inspected the 
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whole process, and. so far as the result of the manufacture was concerned, 
they express themselves perfectly satisfied. As te the saving to be effected 
by it, they had no ground on which to arrive:at a satisfactory conclusion, so 
as to confirm the statement of the inventor, who affirms, that for the cost of 
two francs he can mould a thousand bricks. From the} 
waigeny of the engine, they were enabled to think that this statement Is cor- 
rect, bid. 





' NAIL, PIN, AND RIVET MACHINERY. 


William Southwood Stocker, of Birmingham, certain improvements in ma- 
chinery applicable to making nails, pins, and rivets, Jan. 2. Claim first.— 
Mode of combining the forging tools in a moveable frame, and causing such 
tools to approach each other and forge a bar of iron that is properly held by 
a machine, either in making the stems of nails or bolts, or in pointing their 
ends. Claim second.—-Mode of constructing the heading and cutting ma- 
chine. Claim third.—Mode of applying moveable dics to the :nachine, for 
heading pins and rivets. Claim fourth.—The turning over by machinery and 
cutting a series of plates or strips of metal in making cut nails. A crank 
axle is mounted in a strong frame communicating hy means of pulleys to the 
engine. Four iron bars are caused to slide backwards and forwards in a 
frame by a rod from the crank axle. Other sliding bars are placed so ax to 
move in a position at right angles to these. Their ends are supplied with 
anti-friction rollers, that work against an inclined plane. Ry these bars the 
forging touls are moved to their proper places. A tube extends along the 
machine, one end of which very nearly approaches the forging tools. A red 
hot bar of iron is passed through the tube: motion is given to the axle, 
which, through the connecting rod, gives motion to the sliding bars and 
roUers, causing the forging tools to close together, and their action on the 
heated bar produces the shanks of bolts, nails, or rivets, of any shape or size. 
The heading machines are constructed by a cranked axle, working the head- 
ing die, which strikes the bolt as it Jies in a proper cavity, and forms the 
head of the nail or rivet. Another machine is shown in which the working 

s are the same, only jnstead of a fixed cavity for holding the shanks pre- 
vious to the heading, dies are used, one of which is moveable and the other 
fixed, and are held together by a spring catch and Jever. With reference to 
the last part of these improvements : a pair of shears are worked by the re- 
yolution of a crank axle. At the face of these shears a series of cylinders are 
placed angularly. Through the end of each a strip of metal of the required 
width passes. The whole of the cylinders are connected hy pinions and a 
rack, so that on the cranked axle being made to revolve, a nail is cut from 
each strip of metal by a descending entter. A sliding motion is then given to 
the sack, which causes the cylinders and pieces of metal to move round suffi- 
ciently at every etroke of the cutter, to preserve the angular or taper form of 
the nails or brads.—/bid. 





SUBMARINE PROPELLERS. 


John Edward Carpenter, of Toft Monks, Norfolk, improvements in the ap- 
plication of machinery for assisting vessels in performing certain evolutionr 
upon the water, especially tacking, vecring, propelling, steering, casting or 
winding, and backing astern, Dec. 12. Claim first—The application os 
adaptation of submarine propellers, as hereafter described, in whatever situa- 
tion such propellers may be placed. Claim second.—The peculiar form of 
the propellers, shown in the drawings annexed to this specification. These 
improvements may he divided into three parts :—First—-The method in which 
the propelling apparatus is fixed, for propelling vessels at the greatest possi- 
ble speed attainable, with reference to submarine rotary propellers on the 
quarter. Secondly-—-The method of applying the same apparatus, so as to 
turn vessels about without the assistance of wind or rudder. Thirdly—The 
method of applying the apparatus to vessels, with one propeller at the stern. 
The blades and screws forming the quarter propeller may be constructed 
either of metal or wood, their strength and superficies depending on the size 
of the vessel which they will have to propel. Spindles are constructed, which 
consist of moveable axles protruding through the vessel at both quarters, 
near the line of floatation, below the load-water line and above the keel, be- 
tween the midship section and the stern frame. These spindles are enclosed 
by metallic cylinders, or other proper packing, having a cup and socket valve 
and stuffing-box at one, or both, ends, and are firmly secured to the timbers 
of the vessel. That part of the spindlc which is within the vessel is to be 
connected to a steam-engine, or other first mover, by any convenient me- 
chanical contrivance, The outer part is connected to the propelling shaft. 
The regulator consists of a rod furnished with a rack and pinion, with a 
pendant bearing attached to the propelling shaft at the bottom of the rod. 
Through this bearing the propeller shaft passes, by which means the pro- 
peller can be raised or lowered, as circumstances may require. The end or 
stern bearing is constructed of metal and bolted firmly into the transom of 
the vessel, sp a8 to be capable of resisting the force of heavy seas ap the 
propeller, and also of being easily detached. With reference to the second 
part of these improvements, a bey wheel is fitted upon the capstan, and 
this communicates the motive power to the propellers ; there are two pinions 
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which guar with the bevelled wheel. The axle of the pinions are consected. 
with the spindles as above described. The propeller ig confined in ité posi- - 
tion by a stay and other parte of the apparatua, The shaft rotates.in a bear- 
ing, and can be raised ar lowered by means of a topping lift. After the ap- 
paratus hus been connected with tho capstan, it is only necessary to turn that 
by power, and the head of the vessel will move round. ‘The third part of 
this invention consists in the manner in which the rudder is.divided, so as to 
admit the shaft of a single propeller to pass through it, and also in the fornt 
of the blades to he applied to such shaft. The length of each blade is more 
than twice its radius, and two of these blades are placed angularly upon the 
shaft, which is supported by a hinged bearing at its extremity, a strong iron 
connecting piece joining the rudder at its upper and lower divisions,—Jéid. 





PLASTER CASTING. 


Plaster of Paris is sulphate of lime, or gypsum, deprived of its water of 
crystallisation by heat. In this state it bas such an affinity for water, and is 
capable of taking up so much, that when the powder is mixed with water till 
it becomes of the consistence of cream, it sets after a few seconds into a hard 
mass. In the manufacture of plaster casts, we must pay attention 1o several 
little niceties, in order to get rid of all the air bubbles. These arise from two 
causes, either from the adhesion of the air to the plaster, or from the plaster 
carrying down air with it, when added to the water. The first is to be re- 
medied by using fresh burnt plaster, which is always adopted by the cunnin 
stereotypers, for they state that if it simply stands a fortnight, the casts wil 
not he so good. The workman cannot explain this, but the rationale was 
well known to Mr. Wyatt, our celebrated sculptor, who told me that he at. 
tributed it to the adhesion of the air; and that thus many delicate casts 
were injured. [lc places the common plaster in a saucepan over the fire, and 
heats it, when it heaves from the discharge of gas, and is then ready for use. 
Sufticient plaster should be placcd in a basin, and water poured upon it till 
it is completely covered, and all bubbles cease to rise, when it must be 
thoroughly mixed by rubbing it together. The surface to which it is to be 
applied should be slightly brushed over with a very small quantity of salad 
vil. A little fluid plaster may then be poured on the cast, and with a hog’s 
bristle painting brash thoroughly rubbed into all the fine parts, which will 
prevent the adhesion of any air bubbles in the plaster which might prevent a 
perfect impression. Anuther portion of plaster, sufficient to give the desired 
thickness is now to be added, and time must be given for the whole to set, 
when it should be removed from the mould, and gently heated to drive off 
excess of moisture. —Smee’s Elements of Electro Metallurgy. 





PRESERVATION AND STAINING OF WOOD. 


M. Boucheric’s process, which we have already noticed, proposes to render 
wood much more durable, to preserve its clasticity, to prevent it from under- 
going variations in volume, to which it is liable hy dryucas and humidity, to 
diminish its combustibility, to increase its tenacity and hardness, and to give 
it varied and durable odours and colours. The mode is, to cut the tree at 
the hottom when it is growing luxuriantly and full of sap. The lower part is 
then immersed in a trough containing the liquid which it is intended shall 
penetrate the vessels of the tree. This will reach the highest leaves in a tew 
days. It is not necessary that the tree should be supplied with all its branches 
and leaves: a few Icaves at the summit will suffice. It is not, however, ne- 
censary to cut the tree: a niche at the bottom will answer the same purpose, 
by which the liquid may be introduced. 1. To increase the hardness of the 
wood, and to preserve it from decay, a solution of pyrolignite of iron is to be 
employed, a substance readily formed by digesting iron filings in pyroligneous 
acid. 2. To diminish the conibustibility, M. Boucherie introduces chloride 
of lime, or the mother liquor of salt marshes; the wood is thus rendered 
more flexible. 3. The author also stuins the most common natural and in- 
digenous woods. With pyrolignite of iron, a brown colour is produced ; 
with tannin, an inky colour is formed; Prussian blue and yellow tints are 
afforded hy introducing these substances with prussiate of potash, acetate of 
lead, and chromate of potash. This paper has been very favourably reported 
on by Dumas, Arago, &c. 





FIRE PROOF BUILDINGS. 


Louig Leconte, of Leicester Square, gentleman, for constructing fre-proof 
buildings. Jan. 9, 1841. This plan consists in the. employment of iron. 
frames to receive concrete matters for forming the walls. The basement story 
of the building ia constructed according to the ordinary methods up to one 
foot or more above the ground; on the basement so constructed is to he 
erected the patent wall, formed of frames entirely of cast iron, in one or more 
pieces, or a combination of cast iron and wrought iron plates. Theve frames 
are to be set one on to the other until the required height is obtained, the 
necessary stability being obtained by means of steady pins at the comers of 
one frame fitting into holes made in the corners of tho frame which is ops 
posed to it. Suitable shaped frames .are aah for the internal partition 
walla, and for doorways, window frames, &c._ flues of the chimueys are 
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formed of iron of other metal pipes, placed in the thickness of the walls. 
When the ad elevation is obtained, a concrete of any suitable materials 
is poured into the framing, and fills up the vacant space, giving firmness end 
solidity to the structure; 2 concrete of gravel and lime 1s preferred. To give 
steadiness, lead is to be introduced between the joinings of the iron work, in 
the manner well understood by workers in iron. 6 doors and window 
frames are to be fastened to the walls ‘by any of the usual known methods. 
The main beams and cross beams of floors and roofs may be of cast iron, or 
formed of iron and wood; or they may be formed of one or more pieces of 
plate iron, bent up into an oval form, and straightened by an iron or wooden 
bar passing through them lengthwise, the upper edges of the metal being 
turned over to increase the strength. In the iuterval between the beams 
there are to be iron rods running in various directions, and supporting a me- 
tallic wire work, which forms the foundation of the ceiling. Similar wire 
work is to be employed in licu of laths for all plaster surfaces. The claim is 
—l. The mode of constructing the walls of buildings by applying frames of 
iron filled with concrete. 2. The mode of constructing beams of bent plates 
of iron. 3. The mode of forming ceilings and other plaster surfaces by the 
application of wire work in place of laths.— Mechanics’ Magazine.—(The last 
claim was adopted in the building of the Pantechnicon, near Belgrave-square. 
—ED. Cc. E. and A. Journal. ] 


RAILWAY CONFERENCE. 


On Tuesday, 19th ult., a general meeting of railway directors and mana- 
gers was held by appointment at the large room in the Queen’s Hotel, Bir- 
mingham, at which were present delegates from the following companies, 
namely :—Birmingham and Derby, Girmingham and Gloucester, Chester and 
Birkenhead, Eastern Counties, Great Western, Hull and Selby, Lancaster and 
Preston, Liverpool and Manchester, London and Croydon, London and 
Greenwich, London and Birmingham, London and Brighton, London and 
South-western, Manchester, Bolton, and Bury, Manchester and Leeds, Mid- 
land Counties, North Midland, North Union, York and North Midland.— 
Groace Carn‘'Giyn, Esa., was called to the Chair, and a lengthened dis- 
cussion took place upon the objects of the meeting. The following is a copy 
of the resolutions, which were unanimonsly adopted :— 

1.—That in consequence of the public anxiety occasioned hy the accidents 
which have taken place on various railways, the companies here represented, 
in order to profit by the combined experience of the principal lines, have 
deemed it expedient that a general conference should be held, for the pur- 
pose of taking into consideration the causes and circumstances of such acci- 
dents, and the means that may be available of more effectually guarding 
against their occurrence for the future. 

2.—That this meeting acknowledges the grave responsibility which at- 
taches to railway directors, and the obligation under which they lie, to adopt 
all judicious and practicable expedients for ensuring the general accommo- 
dation, comfort, and safety of the passengers entrusted to their charge. That 
under a strong impression of this responsibility they have assembled on this 
occasion, and have pursued their deliberntions at the present conference. 

3.—-That this mecting, while it deeply regrets the accidents which have 
occurred, looks forward with confidence to the beneficial result of unremit- 
ting vigilance and habitual caution steadily enforced and established, as the 
great means of safety to railway conveyance, and accordingly would depre- 
cate any sudden or hasty legislation on the subject; being convinced that 
the means referred to, aided by such improved arrangements and mechanical 
adaptations as a more matured experience may suggest, will amply accomplish 
the desired object. 

4.—That the moral character and general fitness of enginemen and fire- 
men, as well as of policemen and other servants, in the correct performance 
of whose duties the public safety is involved, are so essential to the sccurity 
of railway travelling, that this meeting recommends to all railway companies 
the strictest examination into these points ; and that it should be a rule more 
generally adopted amongst different managements, not to employ servants 
having worked on other tines, without authentic and satisfactory testimonials 
from their former employers. 

5.—That in case of serious neglect of duty on the part of railway servants, 
it is desirable more frequently to put in force the penal provisions of Lord 
Seymour's Act, in order that the strictest discipline may be maintained ; at 
the saine time this meeting considers it due to men whose services are 80 
arduous, to encourage the requisite discipline and obedience of orders, hy 
adequate remuneration, and by suitable rewards for extraordinary exertions 
or jong sustained good conduct. 

6.—That the directors at this meeting assembled have taken into their 
serious consideration the expediency of placing on the engine a third man as 
conductor or captain, in addition to the engineman and fireman usually*tm- 
ployed; and they are of opinion that such a measure, by distracting atten- 
tion, dividing authority, and removing or diminishing the responsibility of 
i oo would incresse rather than lessen the risk of accidents to 
t he. 

7.—That this meeting considers it desirable that there should be a uniform 
system of regulations and signals recognised as applicable to all railways; 
and they recommend that the following rules and regulations, with this view, 
be submitted to the consideration of each railway company. 

The following is the code of signals recommended : 

a Sianaus ny Nica. 
The white light stationary, indicates that all is right; but if waved up and 
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By Day. 
The red flag is the signal to stop. 


The biue flag is to stop second class coach trains, luggage i 
trains, for the purpose of sending on wagons. ad age as 

The black flag is used by plate layers to indicate that the road is under- 
going repair, and that trains must pass slowly. 

It is to be understood that any fiag or lamp, of whatever colour, violently 
waved, is a signal to stop. 

[We think it is a great pity that such a great aysembly should have taken 
place to produce such a trifling result. Parturiunt montes, nascitur ridiculus 
mus. It does appear to us that the directors might have been better em- 
ployed, or have brought out a more efficient code. The whole affair is quite 
in the British Association style.—Eprrox.] 





ROYAL POLYTECHNIC INSTITUTION. 


We promised ourselves and our readers, last month, a more extensive ac- 
count of this valuable institution, which we shall now endeavour to give-— 
although, probably, it will be a work of supererogation, as so many of our 
readers must be either contributors to it, or visitors. The building itself we 
have sufficiently described on a former occasion, when we gave a plan and 
engravings of it, so that it now only remains for us to notice some of the 
many attractions in the exhibition. Going into the Hall of Manufactures, 
we find a four-horse power double-cylinder condensing engine, by Humphrys, 
of Lambeth. Entering the gallery of the Great Hall, we meet with one of 
the first of a seriea,of artistical exhibitions; here you may have your profile 
taken, go to another artist, and for a trifling fee he models your likeness, this 
you may have electrotyped, engraved on copper, or lithographed, all in the 
same establishment. The assemblage of models of planets, on a ecale of an 
cighth of an inch to a mile, is an epitome of the wonders of creation well 
calculated to suggest serious meditation; the little globe on which we live 
is dwindled to the proportions of a child’s taw, and yet, to place these 
planets in their due positions, would take a space of seven miles diameter. 
Long's engine-turning on glass presents old specimens of a standard favourite. 
Close along side are some of Crace’s works in papier maché. In the case 
marked B are some truly valuable examples from the factory of Mr. Apsley 
Pellatt, of the progress we have made in the manufacture of glass. We wish 
we could particularize some of the well-executed ornaments from the Elgin 
marbles and other antiques. The chess table, painted on slate, in imitation 
of various marbles, is a very good proof of the skill of the artist, and of the 
value of the material as a ground for decoration. In case F are some of Mr. 
Reid’s engines. In a side room is a great variety of vases and other works 
of art, and objects of utility, from the Royal Swedish Porphyry Works at 
Elfdal, in Sweden. There is only one objection we see to the general use of 
this stone, and that is the dearness of the articles, which, although they are 
of everlasting durability, tells upon the pocket. A little encouragement, 
however, and the proprietors will find means of reducing their prices. Here 
we may mention the many fine specimens of stained glass by several artists, 
and of flower painting by Madam Comolera. Now we have spoken of 
painting on glass, a reviving art, we must call attention to the specimens of 
wood carving exhibited, which will serve to show that we only want en- 
couragement to revive this also—one by a hoy of 9 (No. 438), is promising. 
Sir George Cayley, with the intention, probably, of competing with Cinde- 
rella’s Crispin, has deposited, in case IJ, a pair of slippers, the uppers (we 
were going to write upper-leathers) composed of glass—these were doubtless 
the true Cinderclla shoon. Elsewhere are some other good specimens of 
glass weaving. No. 531, &c., are 72 specimens of earths taken in boring @ 
well 220 feet deep at Colebrook Cottage, Islington, showing the difference of 
the strata at every foot after the first hundred, which were principally blue 
clay. Osler’s anemometer is an ingenious machine, but we should not think 
works favourably in its present position, as the registering apparatus must be 
interfered with ‘by the elasticity of the floor, and the moving about of the 
company. In the lower part of the Great Hall are a number of engines and 
models, of which it is next to impossible, in our cramped space, to give any 
account. We must bay the same of those relating to marine engineering. 
Tn the North-West Sky-light Room is a splendid mosaic table of Swedish 
porphyry, consisting of nearly 10,000 pieces, and of great weight ; the price 
asked is, we believe, 3000 guineas. Going behind the Great Hall we get 
into a labyrinth of darkened passages, from which are views of a number of 
dioramic subjects, among which we must particularly call attention to the 
Typorama, or model of the Undercliff, in the Isle of Wight. In the West 
Balcony Room is the porcelain Table des Marechaux, painted by Isabcy; 
five thousand guineas is asked for it, and it is said to have cost twelve thou- 
sand, but we fear it will be long before the raffle is filled. Auother gorgeous 
and costly affair is the escriban or cabinct of Marga:et of Parma, in the East 
Balcony Room. Dispersed about are many fine works of art by Mr. Long- 
hottom, and eminent artists. 

The best idea we can give of the Polytechnic Institution, is to call it a 
bazaar of science; you have a number of separate exhibitions and collections 
thrown into one, you witness the exercise of several aris, you have the use of 
two lecture rooms, and from the gallery a band converts the halls into a pro- 
menade concert, and this morning and evening :—and so with this epitome 
we shall leave the Polytechnic and its crowded ix)’: to the oecupation of 
our re 
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ENGINES ON BOARD THE “GORGON” AND “CYCLOPS” STEAM FRIGATES. 
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DESORIPTION OF THE ENGINES ON BOARD THE “GOR. | 


AND “CYCLOPS" STEAM FRIGATES. 

Fon the foil desoription. we are indebted to Mr.-John Sea- 
ward's pamphlet, from which we have already quoted the two excel- 
lent papers “On Long and Short Stroke Engines,” and “Long and 
Sh Connecting Rods,” published in our last volume; and for the 
engravings we are indehted to the Afechanic’s Magasine. | 

e steam engines which have been sipplied by Messrs. John and 
Samuel Seaward and Capel to the British steam frigates Gorgon and 
lopé, and to several other Government steamers, are con- 
structed upon a plan differing materially from those which have 
hitherto been mostly used in steam navigation; they have been de- 
nominated “The Gorgon Engines,” from the fact of a pair on this 
plan having been first tried on board the steam frigate of that name. 

These engines are covstructed on the principle of what is called 
the “direct action,” that is to say, the power of the engines is com- 
municated from the piston by the piston rod, direct to the crank, with- 
out the intervention of those side levers or beams, cross heads, fork 
heads, and side rods, which are usually employed in the construction 
of marine engines. The engravings, one being a side view, and the 
other an end view, will give a tolerable idea of the arrangement of 
these engines : 

A is the cylinder; B the piston rod; C the main shaft; D the 
crank; E the connecting rod, which connects the top of the piston 
rod to the pin of the crank. 

The top of the piston rod is constrained to move up and down in a 
perfectly straight vertical line, by the aid of a peculiarly constructed 
parallel] motion. The bar or lever F is jointed to the cap of the piston 
rod at G, and it also turns or oscillates on the joint or bearing H, which 
joint or bearing is supported by the eara4 standard I; the bar or 
ever F is retained-by a pair of rods K, which are jointed at one end 
L to the bar or lever F, and at the other end to the fixed centre M. 

N is the air pump, which is worked by means of the pair of side 
— O, which are attached to a prolongation P of the aforesaid bar or 
ever. 

It will be observed that the distinctive features of these engines 
are, first, the line of shafts being placed directly over the centre of 
the cylinders; and, second, the power being communicated direct to 
the crank without the aid of beams, cross heads, side rods, &c., as 
before stated. 

The line of shafts rests upon strong frames, which are sephoee 
by wrought iron columns, standing upon the top of the cylinders; so 
that the whole force of the engines is confined between the cylinders 

the supporting frames and columns, and does not act against any 
part of the vessel. 

It should be observed that many engines have been constructed, 
previous to the Gorgon engines, mar the principle of the “direct 
action,” but the arrangements of all those engines have been widely 
different. 

The advantages of the present system are very considerable, and 
et od Ge f Space.—A pair of G d 

Great Saving o ¢.—A pair of Go engines do not 
occupy much more than one half the space required for or of beam 
engines of the usual construction. 

nd. 4 Great Saving of Weight.—The weight of a pair of Gorgon 
— is 25 per cent. less than that of a pair of beam engines. 

d. Greater Exemption from Accident—The simplicity of the 
arrangements, and the reduced number of moving parts, necessarily 
lessen the chance of accident, as alsc the wear and tear. 

4th. Grealer Security for the Engine-men who work the Engine.— 
There being no side levers or beams in movement, the men can move 
round the engines in every part with perfect safety; but they cannot 
,0 #0 with beam engines without much danger. 

Sth. The Tremor and Vibration usually experienced in Steam Preseels 
are almost cba prevented.—The chief cause of the tremor and vi- 
bration observable in steam vessels, is the pumping action of the 
beams or side levers, which causes a great strain and effort througliout 
the whole vessel; but there is nothing of this in the Gorgon engines. 

Oth. 4 more efficient and economical Application of the Motive Power, 
resulting from the absence of a large mass of moving matter, and of 
many joints and bearings, the latter of which especially, is in ordinary 

ines the cause of much loss of power. 

he advantages above enumerated will, for the most part, be very 

obvious, on even a slight examination, by any impartial and competent 
judge; and of the greut importance of the advantages themselves, no 
one will pretend to doubt fora moment. Indeed, as regards the suc- 
cessful application of this system, the matter is now placed beyond all 
diypute, as the trials of it, made in the Gorgon, Cyclops, and several 
kapha during the last three years, have been moat satisfactory 
end conclusive. | 
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Pambour on Locomotive Engines. London: John Weale, 1840. 


(Szconp Nonce.)-—( Continued from page 16.) 


In the 1}th section it is shewn that on Railways with a wide gauge, 
like the Great Western, the locomotives have the advantage, at mo- 
derate velocities, sach as 25 miles per hour, of conveying much greater 
loads, and consuming less fuel per ton per mile, than on railways with 
a narrow gauge. 

The su ject of Adhesion is but superficially treated in the 14th 
chapter. The adhesion of an engine is not correctly measured by the 
load ¢ hae dratn, but by the greatest load i can sstbly dram, with- 
out the driving wheels slipping on the rails, and of this we have no 
determination; the author has contented himself with shewing, from 
data furnished by experience, that the adhesive force, when the ruils 
are in good condition, is equal to af least } of the adhering weight, 
and, when they are greasy and dirty by the effect of wet weather, it 
is, except in very extraordinary circumstances, at leasi a, of the ad- 
hering weight. 

The limit of the adhesion of an ap might however be deduced 
from the friction which would result if the engine were dragged along 
on the rails with the wheels fixed. 

Chapter XV. treats of the effects of the regulator, and in the 16th 

the effects of the lead of the slide are discussed at considerable 
length. 
f the 17th chapter the author investigates in a very clear and 
scientific manner the influence of inclined planes on the velocity and 
luad of locomotive engines, and deduces here lrons rules which may 
assist in deciding on the best line to be chosen for a railway between 
two given points. It is here most satisfactorily proved that the work 
done in conveying a given load from one point to another is less on a 
level road than on one consisting of alternate ascents and descents, and 
that the greater the inclination of the planes, the greater is the amount 
of work done. 

The 18th chapter, on Curves, completes the theoretical considera- 
tions of locomotive engines on railways; but it is evident that the 
author has not given this subject an equal share of his attention, for it 
is not treated with that perspicuity and just application of science, 
which characterize most of his investigations. In the 2nd section, 
when treating of curves of which the resistance is corrected by the 
conical inclination of the tires of the wheels, he says, page 524, 

“The calculation of these effects evidently depends on two things: 
the intensity of the centrifugal force produced by the motion of the 
wagons in the curve, and the intensity of the centripetal force pro- 
duced at the same time by the inequality of the wheels of the wagons.” 

We are assured that, if M. de Pambour had given a little more at- 
tention to this point, he would have seen that ie tendency of a cone 
to roll in the circumference of a circle is not due to uny force, but 
simply to the adhesion of its surface to the planes on which it rolls, 
which prevents one part from slipping while another is rolling, on ac- 
count of the friction that would ensue. This tendency does not, how- 
ever, counteract the centrifugal force: it merely corrects the tendency 
which wheels of equal diameter would have to roll on in a straight 
line, and which would tlus co-operate with the centrifugal force in 
causing the carriuge to run off the rails. If the effect of the centri- 
fagal force is counteracted by the conical form of the tires in traversing 
a curve, without the flanches of the outer wheels coming in contact 
with the rail, it must be in saree of the centre of gravity of the 
carriage being raised by its lateral displacement. 

The eee contains a great quantity of useful information con- 
ceming the nie oa of haulage by locomotive engines on railways, 
with Extracts from the Report of the Directors of the Liverpool and 
Manchester Ruilway, from the opening of the railway, on the 16th 
September 1830, to the 30th June 1834. 

otwithstanding the exceptions we have taken to some few por- 
tions, the chief part of the work will be found highly instructive, and 
abounding with valuable data; and the practical tables interspersed 
throughout will be a great assistance in applying the various formule. 





The Science of Vision, or Natural Perspective, containing the Tyue 
Language of the Eye, §c. Fc. Second Edition, 24 Plates. ARTHUR 


ARSEY, M. 1840. 
Most of our readers, we presume, have heard of that kind of dis- 
covery which goes by the name of “finding a mare's nest; and such 
it appears to us is that discovery in the laws of optics and perspective 
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on which Mr. Parsey so greatly prides himself; and of whose value 
he tries to convince us at sight by exhibiting a practical applica- 
tion of it in his own frontispiece. In one respect, indeed, that illus- 
tration has no novelty, for in nearly every work on perspective we are 
acquainted with, the subjects introduced as examples, are for the 
greater part either the most insipid or the ugliest things imaginable, 
nor does that piece of architecture,—which, by the by, was exhibited 
a@ season or two back at the Royal Academy, where it met with a good 
deal of quizsing,—form any exception to such general rule. It says so 
little for our discoverer’s knowledge of, or taste in, architecture, that he 
wonld have acted more discreetly, had he contented himself with 
Pareeyfying some building already provided to his hand; nor could 
he, perhaps, have selected a better subject to operate upon than the 
front of the Soanean Museum, that being « tolerably whimsical speci- 
men of architecture in itself, and otherwise well fitted for the purpose, 
ivasmuch as ite height greatly exceeds its width, consequently it is 
much better suited to show the convergence of verticul lines, than Mr. 
P.'s own plump and squat structure.—At all events, as it is intended 
as a model sample of the new system of Perspective, or “ New Lan- 

uage of the Eye,"—a language some what akin to Irving's Unknown 
Tongues, —it would not have been amiss had it been correctly drawn; 
so far from which being the case, there are hardly above two of the 
vertical lines that converge to the same point, but some of those that 
are nearest to the axis of vision are much more inclined than those 
which are farthest off! which produces the same effect as a drawing in 
which the cornice or upper horizontal lines of a building should be 
made to incline less than those of a string-course or lower cornice at 
half the distance or jess, above the eye. It may be that this is an 
error merely of inadvertence, but then it is a most extraordinary in- 
stance of carelessness indeed, because Mr. Parsey must have been 
aware that his sample drawing would be likely to be rather rigourously 
scrutinized, and that any blunder in it would consequently be laid hold 
of as an objection to the system itself. Admitting for a moment his 
doctrine of the convergence of vertical lines to be correct, his notions 
of convergence must be exceedingly eccentric, fur the upright lines of 
the little stumpy turret on the building vanish much more suddenly 
than any of the others, so as to give it, even when compared with the 
rest, the appearance of being a truncated pyramid. We do not know 
how drawings according to the rulgar and now to-be-exploded system 
of perspective, appear to Mr. Parsey’s eyes, but must certainly the 
one he here favonrs us with, appears to ours a most preposterously 
distorted delineation, and totally contrary to nature. 

Yes, we are so hopelessly obtuse thut all Mr. Parsey’s eloquence is 
quite thrown away upon us when he assures us “This effect of nature 
launched inceasantly upon the viston of mankind, as well from per- 
pendicular as from horizontal surfaces, has never been recognized 
by theorists, neither is it found in works of art. It has evidently 
been a sheer omission.” “The necessity of adupting this principle 
for the future,” he goes on to say, “in the visual sciences will require 
no urging so soon as this truth and its consequences shall dawn upon 
the unbiassed intelligence of the world.”—Which last remark is ex- 
ceeding well put in, fur that dawn seems to be quite as far off us ever, 
Notwithstanding that so great a luminary us Parsey has-risen upon the 
intellectual horizon, we ure as much in the dark as before, or else 
obstinately shut our eyes and refuse to be enlightened by Parsey’s sun- 
beams. 

It certainly is most unaccountable that the very cliss of pereons who 
are most interested in this notuble’ discovery, and who must of all 
others be best qualified to appreciate its value, so far from gratefully 
bearing testimony to its importunce—so far from availing themselves 
of it, are precisely those who set their faces against it, and protest 

ainst it with one accord, not indeed, loudly, but assuredly most sig- 
nificantly by refusing, one and all, to make any use of it. When we 
see one artist—one architectural painter or draftsman begin to adopt 
it,—when such people as Roberts, Nash, Haghe, &c., whuse drawings 
are in all other respects so admirable, lay aside the old-fashioned, in- 
correct, vulgar system, and becoming enlightened begin to parsey fy 
their productions, then indeed our own obstinate prejudices may begin 
to thaw and melt away. 

No doubt we are exceedingly dull: our comfort is that we are by 
no means singular in that respect; for not only have many others alto- 
gether scouted the “ New Lunguage of the Kye” —which they rudely 
set down as being All my Eye and Betty Martin,—but neither the 
Western, the Marylebone, the West London and the Westminster, 
Literary and Scientific Institutions, “ from all of which societies,” says 
Mr. P., “I received most satisfactory and complimentary testimonials,” 
have done any thing ‘as yet to mote and diffuse the new science. 











Their testimonials may be papas eyegrsorl yet if Mr. Parsey cons UM: 


them satisfactory, all we can say és that he is the most reasonable as 
most easily satistied person we ever met with. Were the case our 
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own, we showld set down the complimentary, part of the, business; 2 
mere matter-of-course humbug, mg being ot ost sa much value a 
“Your very humble servant” at the ead of a letter of .refusal.. If 
notwithstanding. their professed admiration of the author's theory, 
peor’ do not care to apply it practically, their testimony in ite 
eg ia complimentarily scarred roust stand for just no-. 
thing at all, 

With the Institute of Architects—-whose testimonial in favour of his 
system would have greatly outweighed those of merely literary socie- 
ties—-Mr. Parsey was not quite so successful, being peremptorily re- 
pulsed, on offering tc give “a full and grataitous explanation” of it to 
that body. Not satished, however, with one repulge, he renewed his 
application about two years afterwards, when he met with no better 
success than on the former occasion; as he himself relates at length 
in his Introduction, where he has inserted the notes he received from 
the Secretary Mr. Donaldson, and animadverts upon the prejudice and 
inconsistency shown by the Institute in refusin Pim permission to de- 
monstrate to them his theory. Yet although he evidently seems to 
have no suspicion of such being the case, the refusal on the part 
of the lustitute, was probably prompted by kindness,-—by unwilli 
to let Mr. Parsey not so much explain his principles as expose him- 
self; because the main point of all in bis theory, namely, the conver- 
gence of vertical lines, must have been tolerably well known to most 
of the members, it having been made the subject of more than one 
article in Loudon’s Architectural Magazine, where, in fact, it had 
accusioned some controversy. The Architects undoubtedly kaew 
enough of it, to be aware that it would not at all hold water—as the 
saying is, and accordingly declined his offer; nor do we think that his 
frontispiece is likely to gain him any converts in that quarter. Mr. 
Parsey makes no secret of the repulses he bas met with from others, 
for he speaks of “non-replies to letters addressed to influential 
scholars,’—we almost wonder he did not address himself at once 
either to the Premier or the Secretary for the Home Department ;— 
yet although he quotes our friend Candidus, he does not attempt to 
controvert either what that writer or Kata Phusin have said, fatal as 
their objections appear to be to his theory, unless they can be set 
aside; whereas by allowing them to remain unanswered, Mr. Parsey 
leaves us to infer that he considers them unanswerable. 

We have already given it as our opinion that the Frontispiece is 
not attractive,—otherwise than by its oddity; nor do we think that, 
its new fangled doctrine apart, the volume itself is calculated for any 
practical service. On the contrary, it appears to us that Parsey’s new 
light serves only to mystify the subject more than ever—absolutely to 
bewilder it; and his processes of delineation to be most complex and 
tedious. To say the truth, there has always been a great deul more 
mystery made about Perspective, thun there is any occasion for, that 
is, as fur as practice alone is concerned, since for that merely a few 
simple elementary rules are required, and were they but properly ex- 
plained and elucidated, they would be all-sufficient. The great point 
of ull in teaching the practice of perapective is to convince the learner 
at the outset, not of its difficulty, but of its easiness, to explain the 
principles intelligibly, and not er intelligibly, but intelligently also, 
and to show how those simple elements suffice for all combinations, 
and for the most intricate subjects. But to come to Mr. Parsey's 
hobby, or rather his cheval de guerre, the Convergence of Perpendicu- 
lars—by which we are to understand Vertical lines, we will not be 
quite sure that Mr. Parsey clearly understands himself, or if he does 
he has most certainly an unlucky, Mrs. Malaprop way of explaining 
himself; for an instance clearly demonstrating the natural convergenve 
of perpendiculars, be refers us to the effect produced by looking up 
from the bottom of a deep shaft, or dowa into a well! Good Mr. Par 
sey, this is playing upon people's credulity rather too openly, for you 
might jast as well have told them not to look into a well nor to walk 
into one, but to go into the shaft of the Thames Tunnel, and fancy that 
instead of looking straight before them in a horizontal direction they 
were looking upwards. Such effects as looking upwards, whether to 
the roof of “a lofty cathedral” or a low room, cannot be represented’ 
except on a borizontul plane over the spectator’s head, as in a painted 
ceiling, for it is only such prodigious artists as Billings who can show 
us at once the effect of looking up into the lantern in dome of St. Paul's, 
and down upon the pavement, at the same instant. Except in ve 
particular cases, such as those of ceiling pieces, giving effects of di sot 
in eu, all pictores are supposed to be vertical planes, or planes perpen- 
dicular to the horizon, which we therefore view not by looking either 
or down, but straightforward at, and in which no more can be proper 
represented than car be seen under such angie as will enable the ¢ 
to take in at one view the pretest diameter or dimension, whether it 
be thet of height or breadth. And until Mr. Parsey undertook to en- 
lighten the world, both we and all artists, have ever fancied that all | 
lines parallel to the picture continued purallel to each ouber in repre- 











sentation, no matter whethér horizontal ‘ones or vertical. Horizonta 
lines, indeed, peerless but then it is because they are situated 
obdliguely to: the'picture; but that vertical lines can be so situated is ut- 
ty impossible, for then they would no longer be perpendicular to the 
yitron—that is no’ longer upright lines, but sloping ones. Conse- 
quently Mr. Parsey’s doctrine either goes much too far, or else, does 
not gd: far pray th He is either much too daring, or much too timid, 
and fearful of ollowing up his own principles consistently. He has 
no objection to say A, bat it goes against him to say B. Either he 
must now give up én toto his new law in regard to Perpendiculars, or ex- 
tend it also to Horizontal lines parallel to the picture. There is no 
other alternative for him; and how so very keen-sighted a gentleman 
could possibly have make such a “sheer omission” in regard to the last 
isto us quite inexplicable; more particularly as he himself calls notice 
to his own oversight—to the unlucky flaw in his doctrine, by remark - 
ing that the same laws apply to and govern both Vertical and Hori- 
zontal lines, on the stren R of which axiom he founds his doctrine in 
utter opposition to it, referring us to the visible vanishing or conver- 
ce of horizontal lines inclined, or situated obliquely to the picture, 
in order to convince us that lines perpendicular to the horizon, and 
therefore parallel to the picture plane, ought to converge similarly !! 
The fact is, Mr. Parsey has built up his fine theory on utter rottenness, 
and laid the foundation of his notable theory on a mere quicksand. 
Here we were just going to lay down our pen, when the thought 
came across us that Parscyiem or the new light in perspective, ma 
easily be put to the test by any one, by merely applying it—as through 
‘sheer omission,” we suppose, Mr. P. himself has neglected to do— 
to an interior view of building, for as the end facing the spectator 
would by the rules of Parseyfication, alias the convergence of perpen- 
diculars, be narrower at top than at bottom, the consequence must be 
that the sides would ivcline forward. If after this, Parsey’s is not 
allowed to be a complete Mare’s Nest, we can only say that John Bull 
is more of a John Gull than we took him for, and that he deserves 
henceforth to resign his roast beef, and diet himself upon moonshine. 





Al Practical Detail of the Cotton Manufacture of the United States of 
Sf merica, and the State of the Cotton Manufacture of that country 
compared with that of Great Britain. By James MoxTGoMeERy. 
Glasgow: Jobn Niven, 1340. 

Mr. Montgomery is known as the author of the Cotton Spinner’s 
Manual, and the Theory and Practice of Cotton Spinning, beth works 
of established and deserved reputation. The present volume is not 
iess important either to the manufacturer, the mechanic, the economist, 
or the Englishman who regards the prosperity of bis country as con- 
nected with its great staple article of export. In the United States 
we see the country which most threatens our supremacy—our main 
producer of the raw material, our victor in many foreiga markets, and 
our still more dreaded rival as the introducer of factory slave labour. 
Jnder such circumstances, and with the threatening future staring us 
in the face, this volume before us comes with an equal interest to that 
which it would ensure from its own merits, Our satisfaction in pe- 
rusing it has been greut, but how to communicate by any extract an 
equal degree of interest to our readers hus appeared to us a task of 
some difficulty, for it is not easy to detach such 4 portion of a work so 
connected as shall do justice to the subject, and at the same time it is, 
of course, out of our power to give any thing like a sketch which shall 
include the details of a subject so diversified. We must therefore 
content ourselves with noting down such remarks as we think may 
prove most interesting to our readers. 

The plan of the Mills, says our author, is nearly the same in the 
different distriets, none exceed five stories in height, except two at 
Dover (U.S.), which are six stories on one side und five on the other. 
The gener height of the mills is three or four stories with an attic; 
but the mills recently built ut Lowell are five stories high with u plain 
roof, from which he infers as probable that although the double roof 
has been the plan generally adopted, that it is likely to be abandoned, 
as it is the most expensive, and does not give so much room for ma- 
chinery as the five stories and a plain roof. The mills are generally 
strong and durable. Instead of joists for supporting the floors, there 
are large beams abvut 14 inches by 12, extending quite across from 
side to side, having each end fastened. to the side wall by a bolt and 
wall-plate; these beams are about five feet apart, and supported in 
the centre by wooden pillurs, with a double floor above. The under 
floor consists of planks three inches thick; the upper floor of one inch 
board. Some have the planks dressed on the uuder side, others have 
them lathed and plastered; the flour being in all four inches thick, is 
very strong and lasting, The average thickness of the side walls may 
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: ere generally built of bricks, there 
being very few stone walls, from the scarcity of freestone. : 

In England the factories have joists about three inches by ten; these 
are laid on their edges about 20 inches apart, with one inch floori 
above, lathed and plastered beneath, or sheathed with thin boards. 
The joists are also supported in the centre by a beam about 11 inches 
by 6, running from end to end of the building : the pillars are of cast 
iron, and placed right under this beam, which does not rest on the 

illay, but on a cast iron case which passes upon each side of the 
eum and meets together above, by which means the uppermost floors 
are supported on colutnns of cast iron frum the foundation; there is 
therefore no danger of such floors sinking in the centre. In the United 
States where the cross beams rest on the top of the pillars, while the 
pillars above rest again upon the beams, the flours in the upper stories 
sink down in the centre, in consequence of the shrinking of the tim- 
ber, and the pressure of the ends of the pillars into the beams, Mr. 
Montgomery says, that he has seen some of these which had sunk down 
four or five inches in the course of four years. 

The mills in England are from six to eight stories high, Stirling and 
Becktow’s mill, Lower Moseley-street, Manchester, is nine stories. 
The general height of those in Scotland is six stories with a plain roof. 
In the United States there are few mills driven by high pressure steam 
engines; four in Newport, one in Providence, Rhode istand, and three 
ia Newburyport Massachusetts. The coals nsed whether anthracite 
or bituminous, cost from seven to eight dollars per ton (30s. to 342.) 
In general the mills are moved by water; and in constructing them the 
water-wheels are necessarily put under cover, so as to be kept:in an 
atmosphere, considerably above the freezing point in winter, otherwise 
the severity of the frost, which frequently descends to nearly 30 de- 

ees below zero, would prevent them from operatiug a great part of 

e year; hence the water-wheels are generally placed in the base- 
ment story, which besides the wheels contains the mechanics’ shop 
and cloth room, or sometimes it is filled in whole or in part with ma- 
chinery. The English cotton factories generally have their picking or 
scutching rooms within the mill; but in the United States there are 
separate buildings erected for these purposes, generally standing like 

guardhouses about 20 or 30 feet from the main building, with the 
passages that connect them secured with iron doors, to prevent the 
communication of fire to the loose cotton in the picking house. 

The method of communicating motion from the first moving power 
to the different departments in the English factories is by means of 
shafts and geared wheels; but in America it is done by large belts 
moving at a rapid speed; these are of the breadth of 9, 12, or 15 
inches, according to the weight they have to drive, and pass through 
a space of from 2500 to 3600 feet per minute. A belt of 15 inches 
broad, moving at the rate of 3000 feet per minute, is considered capa- 
ble of exerting a propelling force equal to 50 horses’ power. All the 
most recent mills are belted, while many of the older ones have had 
the shafts and gears removed, and belts substituted in their stead ; 
indeed belts are generally preferred even by those who have had suffi- 
cient experience of both. A belt of ordinary size would be between 
three and four hundred feet long, from twelve to fifteen inches broad, 
ani would require from six to seven hundred pounds of good belt 
leather to make it. Such belts are always made from the centre of 
the back of the hide, to that they may stretch equally at bcth sides. 
Mr. Montgomery further remarks that however partial American 
manufacturers muy be to this mode of conveying motion to the different 
departments, thuse who have been accustomed to the neat manner in 
which factories are geared in England must regard the above as heavy, 
clurasy, and inconvenient, as well as more expensive. As all these 
belts have to be enclosed, they oey u considerable portion of the 
rooms they pass through; which, besides interrupting the view, gives 
less space for arranging the machinery. ‘They ure likewise very liable 
to stretch, and when too slack, they will slip on the drums; and owin 
to their breadth, it requires a considerable time to cut one joining 
sew them up again. As to whether belts have more or less power 
than English gearing, Mr. Montgomery states his inability to decide 
satisfactorily; different opinions prevail in America, but there are two 
mills at Fall River, Rhode Island, which are said to decide the ques- 
tion in favour of the belts. 

With regurd to the arrangement of the machinery, diversities also 
prevail. in England the weaving is generally in the lower stories, 
and the carding and spinning above; but in the States, the weaving 
: contained in the upper stories, with the carding and spinning be- 

ow. 

Mr. Montgomery next goes on to describe the several classes of 
machinery used in the States, and to puint out the differences from 
those of ngiaud, and here we shall endeavour as far as we can to fol- 
lowhim. The first class is the Willow, in connection with which he — 
says that the American Picker is very injurious to the cotton, and 
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likely to be laid aside. The Willow Mr. re Yep 
called Mason’s Willow, which he says is decidedly the best and occu- 
ies little room. In the English factories the Scutching and Spreading 
achines are peneraly {wo separate machines, but across the Atlantic 
they are combined into one called the lap spreader, in which they 
have only one, two, or most three beaters or scutchers, while in Eng- 
land they have generally four or five. There are, says Mr. Montgo- 
mery, three most essential processes in the cotton manufacture which, 
in the factories of the United States are not so well attended to as in 
those of land. First, the cotton is not so well mixed; second, it 
is not 30 well cleaned ; and third, it is not so well enrded. With re- 
gard to the first our author is of opinion that by fur too little room is 
allowed for the picking houses in the United States. Upon carding it 
is observed that few tills in the States use simple carding, mostly all 
pave breakers and finishers, even those that manufacture the coursest 
ds. The average speed of the cylinders there is about 100 
-to 110 revolutions per minute, there being no carding engines, 
driven at so high aspeed as those in Englind, or which make work 
equal to those of the latter country. Indeed the Englisti manufacturers 
grenerally make pent work with single carding to what the Ameri- 
cans do with double carding. The work before us says that it is the 
practice with them to crowd the cotton on to the cylinder so rapidly, 
that, instead of being taken away from the feeding rollers in single 
filaments, it is dragged in hy the slow snotion of the revolving cards in 
e flakes, which are not allowed to remain long enough under the 
operation of the tops, to be sufficiently teased out, the dotting eylinder 
being also driven too fast in proportion to the speed of the main cylin- 
der. In England the practice is directly the reverse; the cotton is 
led into and delivered from the cards by a very slow motion: that is 
the motion of the feeding rollers and doffing evlinder, are comparatively 
slow in proportion to the speed of the main cylinder. For example, a 
main cylinder 36 inches in diameter will revolve between 70 and 80 
times for one of the feeding rollers; in America (heir motions are as 
85 of the forraer to one of the latter. The proportions of the revolu- 
tions of the main cylinder and doffer are in England as 25 of the former 
to one of the latter; in America as 17 to}. Lhe mode of stripping 
the cards adopted in the States is alse inferior, as also that of grindin 
the cards. e drawing process is stated not to be so well performed, 
and to take twice the amount of labour across the Atlantic. The spin- 
ping warps Throstle Spinning Frames are universally used, except in 
some factories where very fine goods are made. They appear ta 
worked at a higher speed there, and with advantage, power ! 
cheaper; Gore’s Spindle which failed in Glasgow being mut 
ful in the States. ln weaving by power Mr. MontgomerA§: 
that the Americans in every respect equal and in some tf 
any thing he has seen cither at Manchester or Glasgow, £407 
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terminal turn-table, the side space‘of which is 4 feet 20 inction {the Belght 
of the quay, which has a curved batter of 2§ inches, is 3 feet 4 inches; the 
quay on esther side is about 10 feet in width. There-is:a carringe-dock 10 
feet 8 inches in length, and 8 feet 10 inches wide, furnished at ite entranee 
with a proper turn-table, and abutting on the yard, conveniently situate 
the arrival of common-road vehicles ; the arrival door for poss 3 is at the 
booking-otlice, on the left side of the railway as you approach Aylesbitry ; the 
departure-gate is on the right side: for the whole length of the station there 
is a siding for carriages when not in use. 

The booking-office and general waiting-room are in one; there is, how- 
ever, @ scparate room for ladies. This is, upon the whole, one of the best- 
arranged stations for a short line of railway that we have any where met with. 


On the Ballochney, 


There is a self-acting plane of 1200 vards in length on that portion of the 
line next the Monkland Railway ; the lower part being a single way, the mid- 
dle part double, and the upper part formed with three rails. The ascending 
train consists usually of four loaded wagons, and the descending train of six 
or seven empty wagons; the time occupied in the ascent. is 3°50 minutes; 
the rope used is about 43 inches circumference; the sheaves are of 14 inches 
diameter, and are placed at intervals of 21 feet, 


With regard to the Birmingham and Gloucester, Mr. Whishaw says, 


The Lickey Incline of 1 in 37 extends for 2 miles 3°35 chains. aud is, we 
understand, to be entirely worked by lucomotive engines. 

If this is satisfactorily effected, it will throw a new and useful light on the 
laving out of railways. and will save a vast original outlay in future works. 
We have long considered that the present system of making the sixteen feet 
gradient the weinsnem, is far from desirable. The advantages in working a 
railway thus graduated are not equivaleut to the immense original outlay ne- 
cessarily incurred by tunnels and overwhelming earthworks. 

BaivcEs.—The whole nuruber of bridges on this line is one hundred and 
sixty-two, besides one hundred and twenty-seven culverts. They are built of 
brick, of stone, of stone and iron, and some of wood. The span of archer 
over the railway is 23 fect; and the arches under the railway vary in span 
from 16 feet to 48 fect. The occupation-arches under the railway are each 
of 12 feet span. 

There is a particniar description of lattice-work wooden bridge used on this 
railway. which, we understand. was introduced from America by Mr. Hughes, 
the resident engineer; one of these we observed uver a cutting near Bredon, 
which is about 117 feet in span, 173 feet wide in the clear, avout the same 
height, and 200 feet in extreme length. 

The roadway planking is supported by transverse joists about 6 feet below 


athe top rail of framing. ‘These juists are placed about 3 feet from ceutre to 
{téxpygatre, and have a bearing un each side on the middle rail, or band, which 


serve! one abutment to the other. Besides this band, there are twa 


« framing hag a bearing on cross sleepers bedded in the solid 
7 to the spun, aud is let into a pedestal at cach end. Be- 
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used in England, being much more simple, and capable of being attendeu! pimple elewe sive this bridge a horizontal appeacance, the longitudinal tim- 


girls of 13, instead of women of 3u. The warping machine is much 

same as here; the dressing machines are entirely different, said to 

be more simple, more easily attended and kept in order, requiring less 

power and oi]. The Power Looms are generally of improved con- 
struction. 

We have we trust in this sketch shown enough of the merits of 
this work, to give a favourable idea of it to our readers, so that we 
shall conclude by congratulating Mfr. Montgomery on this interesting 
contribution to the literature of a subject so important. 


Te Raiiways of Great Britain end Ireland. By Francis Wausnaw, 
C.E. London: Simpkin and Marshall, 1540. 


As we mean to pay several visits to this work, we shall for the 
resent content ourselves with a few extracts, illustrative of the pecu- 
iurities of various lines, having in the meanwhile already said enough 
in our last notice fo recommend it to the attention of our readers. 
Takieg up the Aylesbury as the first subject, we find 


This railway is laid to the English standard gauge, viz. 4 feet 8} inches. 
Although the land taken is wide enough for a double way, being about 17 
yards, there is af present only one psir of rails laid down from end to end. 
It is one of the rare instances of a railway being constructed entirely without 
river, road, or other bridges, which is owing to its peculiar locality; but there 
are five level road-crossings, and three of these are highways, which are fur- 
hished with folding gates, each 9 feet long, shutting both across the railway 
and roads, according ax they ere required. 

The station at Aylesbury is conveniently laid out: a triple way, connected, 
at a convenient distance from the offices, with the main Hne, runs into « rail. 
way-dock 33 feet wide at ita entrance, and 12 feet st ite connexion with the 


bers should have a slight camber. One of these structures, on our view of 
this railway, appeared to have sunk considerably in the middle. 

The largest bridge is that which carries the railway over the river Avon, 
near Eckington. It consists of three cast-iron segmental arches, ench of 73 
feet span, and supported upon two lines of iron columns resting on iron 
caissons filled with masonry. The ribs and other castings of which this bridge 
ig composed are not sv aightly as they might have been; and the iron railing 
is of too studied a design for such a work. The whole length of this bridge 
is about 270 feet, and the clear width 23 feet. The total cost is stated to 
have been 10,0007. 

it is a peculiar feature of this line, that although the rails are not laid 
throughout on longitudinal sleepers, there is an entire absence of stone blocks, 
This plan is gaining ground every day; and on some lines we have known 
sleepers substituted to a great extent for stone blocks, which had been origi- 
nally introduced at great cost. 


Of the travelling on the Brandling Junctiou our author seers to be 
by no means an admirer, for he says, 


In consequence of opening this portion of the line at tao carly.a period, 
the travelling over it was of the most extraordinary description we have ex- 
perienced on any railway in the kingdom ; for, besides the snail's pace at 
which the train proceeded, the motion of the carriages was precisely similar 
to that of a boat in 2 somewhat troubled sea, 

It is an error, which most railway Companies have fallen into, to open their 
lines, or portions, before the embankments have sufficiently subsided to allow, 
if not of a safe, at any rate of an easy passage for the heavy traius made to 
pass over them. Some of the consequences of such hesty proceedings ure to 
entail a large additional outlay on the proprietors, to bring discredit on the 
particular railway, and to give the now happily few te the railway- 
systema just. canse for complaint, 


A foot board on the carriages of the same line is mare favourably 
noticed. The number of wagons seems large enough. 





The second-class bodies, which are 14 feet 7 inches loug, and. 6 feet 2 


inches wire, have. aleo three compartments each, calculated to hold ten 

sengers. A footboard of wood, lined with plate-iron, rans along the whole 
length of the carriage on each side, and is of great convenience to the guards, 
who suay thns safely walk along the side of the whole train when in motion. 

There are nine goods-trucks, mounted each on Hawke's wheels. 

There are upwards of 40() wagons at work on this line, built chiefly by Mr. 
Burnup, of Newcastle; but we were informed that the required number would 
be about 1500. The net weight of cach wagon is about 44 cwt., and of size 
sufficient for 53 cwt. of coal. The wheels are of cast iron, 3 feet in diameter, 
and were generally furnished by Mcsers. Hawkes and Co., of Gateshead. The 
cost of keeping a wagon in repair is estimated in this county at about 4/. per 
annum. The wagons are coated wit) tar—a practice which it would be very 
advisable for other railway companies to adopt. 


With these few notes we must for the present leave Mr. Whishaw’s 
work, observing that it contains a store of matter, from which we hope 
in our subsequent notices to extract, again impressing upon our readers 
the value of the present as a work of reference. 





Gandy and Baud's Windsor Castle. Part J. London: Williams. 


184]. 


When Messrs. Gandy and Baud devoted themselves to the illustra- 
tion of this national monument, they seem to have done so with a full 
determination to produce a work worthy the subject—a task which in 
this and the preeeding number they have successfully carried out. 
The first of these fine plates presents us with a North West View of 
the Norman Gateway Towers und Queen Elizabeth’s Building, a por- 
tiun of the edifice in which two very dissimilar styles are placed in 
juxtaposition. This plate will we have no doubt be as great a favourite 
with the public as with the profession, for it unites great picturesque- 
ness of effect with accuracy of delineation. Another work of the same 
class is the plate representing George the Fourth’s Gateway und the 
York and Lancaster Towers, showing in the distance the Devil’s Tower 
and the Great Round Tower. The elevation of Henry VIT.’s and Queen 
Elizabeth's Gallery shows a range of building constructed under the 
several reigns of Henry 7th, Queen Elizabeth, Charles 2nd, Queen Anne, 
George 3rd and 4th, and William 4th, aud made into one harmonious 
pile under the direction of Sir Jeffry Wyatville. Other plates in the 
work present a number of the details of the building, of great value 
to the student. 

The promise held out by the publisher and conductors has been 
satisfactorily realized, so that we can have no hesitation in performing 
our duty of recommending most strongly this work to the patronage of 
the connoisseur, of the architect, of the student, and the public. 


Excursions Daguerriennes. Part V. Paris. 


We recommend this work to our readers. It comes out in numbers 
containing well executed engravings of scenes and buildings sketched 
by the Daguerréeotype. In this publication the admirable capabilities 
of photography for architectural delineation is fully shawn, and we 
have no doubt will prove extremely interesting. In this number are 
the Maison Carrée at Nismes, the Trajan columu at Rome, the Church 
of Basil the Great at Moscow, and a view of the Mola at Naples. 


A New Supplement to Euclid’s Elements of Geometry. By the Author 
aa aon Introduction to the Mathematics. London: Whittaker, 


This is au ingenious work, by a well known author, propounding 
some new views, which will doubtless prove interesting to our mathe- 
matical readers. 


Quarterly Railroad Journal, for January. Simpkin, Marshall & Co. 


If no more railway bills pass, railway publications seem by no means 
afflicted with a similar sterility, for here we have before us a new 
contemporary. The Quarterly Journal contains several interesting 
papers on railway economy, emanating from one long experienced on 
the subject. Being devoted to the advocacy of the engineers against 
directors, it will doubtless be acceptable to many of our readers. We 
shall perhaps have occasion next month to advert to some of the views 
put forward, which will afford the best proof of the interest we take 
in this publication. si 
Lhe Lam and Practice of Letters Patent for Inventions « Statutes, Prae- 

ficat Forma, and Digest of Reported Caves. By Tuomas WEDsTER, 

ai 4 haa Inn, Special Pleader. London: Crofts and Blen- 
arn, * : 


It is probably unfortunate for the author of this work that the nature 
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of the subject upon which he treats is such as to prevent us from 
making extracts from it, such as would enable our readers to form an 
independent judgment upon it. They will perhaps however feel 
equal confidence when, without such testimonials, we refer them to 
Mr. Webster’s book, as one which for clearness and completeness is 
much to be admired, whether as regards its application to this parti- 
cular subject, or considered merely by a legal standard. ‘The arrange- 
ment of the work is excellent, and the manner in which the information 
is epitomized not less so. Any one by 2 careful perusal of it, will be 
easily enabled to understand the rationale of a subject so important. 


The Doctrine of Proportion clearly Developed, &., av the Fifth Book of 
Euclid Simplified. By O:..ver Brane, &c. London: Williams, 1841. 


‘“‘ Censure on the works of others,” says the author before us, “ should be 
avoided as much as possible, because it shows the want of knowledge ; those 
who know least, censure most: to correct a copy is easier than to produce 
an original; for men acquire criticism before ability, and it is mostly from 
those who possess no judgment that the most sweeping judgment comes.” 
This is immediately followed hy a general attack on Newton, Legendre, 
Simpson, Brewster, Professors Young and Leslie, Keith, Bonnycastle, Anstin, 
Da Cunha, &e. 

This is a very pretty brick from the work of Mr. Byrne, his book ahound- 
ing with similar Jooseness and inconsistency. We will not quarrel with Mr. 
Byrne’s definition of criticism, for he evidently does not know what it is, but 
at once dismiss him by observing that his book leaves the subject just where 
he found it, and that had he simply announced it as an edition of the Fifth 
Book with symbolical, arithmetical and alzcbraical expositions, we should 
have had less occasion for complaint at the nonfulfilment of his gh sound- 
ing promises. 





LITERARY NOTICES. 


The fourth volume of the Papers of the Corps of Reyai Engineers has been 
sent to ns, but we have only time now to say that it appears to excel the 
character of its predecessors. 

Another work published by Mr. Weale, The Reports, Specifications and 
Estimates of Public Works in the United States af America, must also be 
passed over for the present. It is a work of that magnitude and value that 
we should be doing injustice to it to attempt any cursory delineation of its 
contents. 





ON THE COMBUSTION OF COAL. 


Sm—With your permission I beg to offer some remarks on the re- 
view of my treatise “on the Combustion of Coal,” inserted in the last 
number of your useful Miscellany. Commenting on a passage in my 
work, the reviewer observes, “is this a proof of the great value of 
coal as a heat-piving body? certainly not: it is the contrary; rather 
an evidence of the great quantity of heat expended in evolving the 
gas, which is no advantage, but very much the reverse.” In my treae 
tise I have strongly insisted on this point, as put by the reviewer, 
namely, the heat expended in evolving the gas, comparing it with the 
heat expended in converting ice into water,-and water into steam. I 
fear however, the reviewer has overlooked the olject I had m view, 
which was, not to shew, “the great value of coal gas as a heat-giving 
body,” but as proof uf the enormous quantity of it which coal contains, 
and the importance of turning it to account in the furnace. 

The reviewer charges me with having made use of an improper 
term, and observes, that the expressions “bitumen, and bituminous 
portion” ought to be i hal and, “gases aud gaseous or volatile 
portion” substituted in their place. That the terms “bitumen,” and 
“bituminous portion” are strictly speaking, not correct, is true, be- 
cause, us Dr. Ure observes, “Coal contains no ready-formed bitumen, 
but merely its elements, carbon, hydrogen and oxygen.” I beg how- 
ever to observe, that the terms, “ gases,” and “ jraseous portion” would 
not explain my meaning, for this reason, that the portion of the coal, 
which in common parlance is called * bituminous,” is ina solid or fixed 
state while in the coal, and to which state I was then referring; 
though, subsequently, it is volatilizable and assumes the furm of gas. 
1 know, indeed, no other term by which these bituminous constituents, 
while in the fired state in coal, and before they are volatilized, can be 
designated. 

The reviewer observes, “these quotations [taken from page 26] 
suffice to shew that the gases which result from the appheation 0 
heat to coal, are considered by the autbor to be produced by semple 
distillation of the bitumen contained in the coal, which suffers there 
no alteration in its chemical compusition; whereas, the truth is, that 
they result from the chemical decomposition of the bitumen, &c.” 

Ibeg to explain my meaning, by saying that I intended to convey 
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the idea that the application of heut to coal expels the bituminous and 
volatizable part by a distillatory process, and in corroboration of this 
opinion 1 find Dr. Ure says, “the firat operation which coal undergoes 
on being heated in a common farnace, is, .diedtiation.” 

I accompany the present with Dr. Ure's letter, from which I have 
made the above quotations. 

And am, your obedient servant, 
C. W. WILLiaMs. 


Remarke by Andrew Ure, M.D., F.R.S., on Mr. Williams's Treatise on the 
Combustion af Coal. 


To C. W. Winziams, Esa. 


Havine now carefully pernsed your treatise “ On the Combustion of Coals 
and the Prevention of Smoke, Chemically and Practically considered,” I can- 
‘not help congratulating you on the profonnd manner in which you have 
studied the phenomena of a farnace—phenomena which, like those of the 
freézing and boiling of water, had been for ages exhibited to the eyes of the 
philosopher and the engineer, without receiving from the one a scientific 
analysis, or leading the other to any radical improvement. You have fully 
demonstrated the defectiveness and fallacy of the ideas generally entertained 
concerning the operation of fuel in furnaces, and the errors, consequently, 
coninaitted in their construction. Nothing places in a clearer light the heed- 
leseness of mankind to the most instructive lessons than their neglecting to 
perceive the difficulty of duly intermingling air with inflammable vapours, 
for the purpose of their combustion, as exhibited in the every day occurrence 
of the flame of a tallow candic, or common oil lamp; for, though this flame 
be in contact, externally, with a current of air created by itself, yet a large 
portion of the tallow and oil passes off unconsumed, with a great loss of the 
light and heat which they are capable of producing. Your quotations and 
remarka upon this subject must convince every unprejudiced mind of the just- 
‘ness of your views as to the imperfect combustion of the inflammable gases 
given out by coals on the furnace grate. 

By experiments with Dr. Wollaston’s Differential Barometer, made in 
several factories, where both high and low pressure steam was employed, I 
found, that the aérial products of conibustion from the boiler furnaces flew 
off with 8 velocity of fully 36 feet per second ;* a rate so rapid as to pre- 
clude the possibility of the hydrogenated gases from the ignited coals be- 
coming so duly blended with the atmospheric oxygen as to be burned. It is 
well known, that elastic fluids of different densities, such as air and carbu- 
retted hydrogen, intermingle very slowly ; but, when the air becomes con- 
bonated, as it does in passing through the grate, and, consequently, heavier, 
it will not incorporate at all with the lighter combustible gases above it, in 
the short interval of the acrial transit through the furnace and flues. Thus 
there can be no more combustion amidst these gases and vapours than in the 
axis of a tallow candle flame. 

Your atomic representations are quite correct, and will please all those 
who delight in tracing the workings of nature into her formerly mysterious 
and inaccessible sanctuary. 

You will remember that when, about ten months ago, you laid before me 
the first draught of the specification of your patent furnace, with what delight 
T hailed your invention as the harbinger of a brighter day for steam navi- 
gation, where economy of fue] has become the sine qud non in regard to long 
vogages. I rejoice that, with the ample means placed at your command, you 
have since prosecuted the subject, through all its ambiguities, to a clear and 
conclusive demonstration of the efficacy of your plan for calling forth from 
pit-coal all its dormant fire, and diffusing it most efficaciously over the sur- 
faces of boilers and along the flues. I am more particularly pleased with 
your analysis of the combustion of the gases and vapours given out by hy- 
drogenous coal, commonly, though incorrectly, called bituminous, for it con- 
tains no reafly-formed bitumen, but merely its elements, carbon, hydrogen, 
and oxygen. 

Having been much engaged, during the two preceding years, in experi- 
mental researches upon the calorific powers of different species of fuel, t 
I became aware that the hydrogenous constituents of coal underwent a most 


imperfect combustion, and found I had been misled for some time to the false 


conclusion, that the caking Newcastle coals afforded leas heat than the non- 
hydrogenous anthracite of Walesa. When | improved my method of burning 
the gaseous products first disengaged from coals, I obtained a greater quan- 
tity of heat from the so-called bituminous species; a result quite in aecord- 
ance with long established chemical data. The immortal Lavoisier and La- 
place sscertained, that one pound of hydrogen, when burned in their cele- 
brated calorimeter, melted 295°6 tb. of ice, while one d of charcoal 
melted only 95°6 f., quantities very nearly in the ratio of 3 to 1; Despretz 
gives the ratio of 315 to 104; thus proving beyond a doubt, that hydrogen 
can dis , In its combustion, three times more heat than the same weight 
of charcoal. It deserves to be remarked, that this ratio is exactly the inverse 
of that in which hydrogen and carbor unite with oxygen; for 1 part of hy- 





_t An account of these experiments was laid before the meeting of the Bri- 
mie at Birmingham, and printed in the Atheneum of September 


. Experimental Inquiry into the Modes of Warming and Ventilating Apari- 
ments, in reference to the Health of their Inmates. ant Andrew Ure, Bi.D., 
F.RS. Read before the Royal Society, 16th June, 1686. 
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drogen, hy weight, combives with 8 of oxygen to form.water; and 3: perts of 
carbon combine with § of exygen to form carbonio acid gas, which is the 
product of the complete combustion ef charcoal. From these and similar 
researches, chemists haye been led to conclude, that the heat afforded by 
different bodies in the act of their combustion is propertional to the quantity 
of oxygen which they consume; a conclusion which accords, also, with the 
principle, that the intensity of heat is proportional to the intensity of chemical 
7 as measured by the proportion of oxygen which enters into com- 
ination. yo} 

For the first accurate analysis of pit-coals, we are indebted te Mr. Thomas 
Richardson of Newcastle,* who published, a few years ago, in the eleventh 
volume of Erdmann’s Joxrnal fiir Chemie, the results of an excellent series 
of researches on coals, made in Professor Liebig’s lahoratory. He used the 
fused chromate of lead to oxygenate the carbon and hydrogen of the coals, 
with Liebig’s new apparatus; and his results deserve entire confidence. 
the earlier analyses of coals, made by Dr. Thomson, myself, and others, the 
peroxide of copper, which was employed to oxygenate the combustible mat- 
ter, always left some of the carbon unconsumed, and thus occasioned una- 
voidable errors. 

1. Rich caking coal, from Garesfield, near Newcastle, of ap. grav. 1°280, 
was found to contain as follows: 


Carbon Pe ee eves eseevnenee 60 88 ee ed 87°952 
Hydrogen ...ccscccasessecseeee  5°239 
Azote and Oxygen ......cceesecece 5416 
ASlO8 cc ccccccnscsccensconncesss 19393 





100: 
2. Caking coal, of excellent quality, from South Hetton, in the county of 
Durham, of sp. grav. 1:274, afforded, 





Carbon Om acer os se cess re eeaneses 83°274 
Hydrogen .......ceccnccecsreees S71 
Azote and Oxygen ......cceeereees 9036 
ASHES cc ccccccecacccusssncscseee 2019 
100° 
3. The parrot coal of Edinburgh afforded, 
COPDON i665 vids ciccustawnwewave (O200F 
Hydrogen ......ccccceucsceseeee  9°405 
Azote and Oxvgen ...0...cecesceee 12,452 
Ashes econ eoepeeopgpeeeneane 8 OG 82eguee 14°566 





100 parts of these several kinds of coal take for perfect combustion (sub- 
tracting the oxygen contained in the coal) as follows : 
Ist. 266°7 parts of oxygen: giving out heat as the number 122°56 
2nd. 2502 . 7 s 114:98 
3rd. 217°6 ” ” "” 100°00 


The quantity of heat is here presumed to he proportional to the quantity 
of oxygen consumed. M. Regnault published, in Erdmann’s Journal, vol. 
xiii., p. 69, the following statement of his analysis of coals, which is regarded 
by Professor Liwig as very correct :* 

Newcastle coal, of sp. grav. 1°280, affording a much inflated coke, (quite 
akin to the Garesfield coal, if not the same,) was found to consist of carbon. 
87°95 ; hydrogen, 5°24; azote and oxygen, 5°41. 

A Lancashire coal, of sp. grav. 1°317, which afforded an inflated coke, was 
found composed of carbon, 83°75 ; hydrogen, 5°66; azote and oxygen, 8°04. 
The quantity of azote is not given separately by either Mr. Richardson or M. 
Regnault; but it is known to be inconsiderable. The deficit to 100 in his 
analyses represents the amount of ashes per cent. Mr. R. says: ‘ With the 
present means of analysis at our disposal, it is impossible to determine the 
true amount,” (of azote,) “ but the coal cannot contain more than two per 
cent.” In the Edinburgh coal he found, by an experiment made on purpose 
to determine this point, 0°38 per cent. of azote. This uncertainty introduces 
& proportional ambiguity into the calculation of the quantity of heat evolved, 
from the quantity of atmospherical oxygen consumed. The less the propor- 
tion of azote, in the above analysis, the greater will be that of the oxygen 
directly combined with the coals, and the less atmospherical oxygen, of coure, 
will be consumed, which is the only source of the heat di 

Since it is the proportion of hydrogen in coal that determines the propor- 
tion of volatile products, a tolerable approximation upon this point is afforded 
by the proportional loss of weight which different coals suffer from ignition 
in retorts or covered crucibles. I found that 100 parts of the Felling-main 
coal used by some of the London Gas Companies, when “ge 4 ignited in a 
covered crucible, well-luted, lost 37°5 per cent., leaving 62°5 of a porous coke. 
The Liangennock coals from Caermarthenshire, of sp. grav. 1°387, lose by 
ignition only 15°5, and leave 84:5 of a rather dense coke, which contains 3 of 
ashes. In furnaces of the common construction ahout London this coal 
affords much heat with little smoke, and is, therefore, greatly in request, and 
fetches a high price. 100 parts of the Fanfield Moor.coal, of sp. grav. 1°269, 





© An account of these n sitice presented, ty Mr. 
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preferred by blacksmiths for their forge on account of its calorific strength 
and freedom from sulphur, give off in igzition 32°5 parts, and leave 67°5 of a 
‘bulky, compact coke. © 

Every coal which contains much hydrogen, and, therefore, loses much 
weight by ignition in retorts, necessarily produces much smoke, with a great 
waste of heat in our common steam boiler furnsces, for reasons which you 
have 20 well deyeloped in your treatise. “When a carburetted hydrogen,” 
says Liebig, “is kindled, and just as much oxygen admitted to it as will con- 
sume its hydrogen, the carbon does not burn at all, but is deposited (or 
separated) in the form of soot; if the quantity of oxygen is not sufficient to 
burn even a] the hydrogen, carburets of h mn are produced poorer in 
hydrogen then the original carbaretted hy .’+ The above gas and 
amithy coals which, from their richness in hydrogen, are capable of affording 
the greatest proportion of heat by thorough combustion, afford often a much 
amaller quavtity than the Llangennock, because the carburctted hydrogen 
which they so abundantly evolve is not supplied with a due quantity of oxy- 
gen, and henee much of their carbon goes off in smoke, and their sub-carbu- 
retted hydrogen gas in an invisible form. These results are quite accordant 
with my experiments on these coals with my calorimeter. At first, from 
certain defects in the apparatus, whereby the coals were imperfectly burned 
and a good deal of smoke was disengaged, I found that the hest coals imported 
into London, such as Lambton’s Wallsend, Hetton Do. and Pole’s Main, 
afforded a smaller proportion of heat than the Liangennock, or cven anthra- 
cite; but, when I diminished these defects, I obtained much more heat from 
the Tanfield Moor coal than from the Llangennock, and more from this than 
from the anthracite. In fact, a coal which, like the Newcastle caking coal, 
congains 5°239 of hydrogen, is capable of giving ont in complete combustion 
as much heat as if it contained an extra 104 per cent. of carbon ; but, instead 
of this additional heat, it affords incommon furnaces much less heat than the 
Liangennock, though this is much poorer in the most calorific constituent, 
viz., the hydrogen. 

It is a remarkable fact, that an inflammable constituent of pit-coal, which 
is always present, and often invisihly combined with it to the amount of 5 
per cent. or more, has never been noticed in any of the ultimate analyses 
hitherto published. I have examined a great variety of coals from different 
parts of the world, and I have seldom found less than 2 per cent. of sulphur 
in them. Now, this is a circumstance of great consequence to many manu- 
facturefif, and most essentially to iron-masters. Some of my results upon 
this subject were published in the number of the Athenreum above quoted. 
Sulphur in its calorific power ranks low, being, according to Dr. Dalton, one- 
half of carbon. If we assume its consumption of oxygen in combustion as 
the measure of its heating power, it will stand to carbon in the relation of 3 
to 8; for 3 parts of carbon consume 8 of oxygen to form carbonic acid, while 
8 of sulphur consume 8 of oxygen when they are burned into sulphurous 
acid. The blacksmith knows well what havoc a sulphurous coal makes among 
his iron in the forge, rendering it entirely roften. The same operation takes 
place upon the rivets and plates of steam-boilers, when the sulphur of the 
coals is merely volatilized, without being mingled with sufficient air to burn 
it. 

The first operation which coals undergo on being heaved into a common 
furnace, is distillation, attended with a great absorption of heat, and may be 
compared to the distillation of sulphur in the process of refining it, for which 
purpose much external heat is requited. But, if the fames of sulphur or the 
coals he, after accension, intermingled with the due quantity of atmospherical 
oxygen, they will, on the contrary, gencrate internally from the heginning 
their respective calorific effects. 

At the outset of my chemical career I suffered in a painful and dangerous 
way from the refrigeration produced by throwing some pit-coal into a hot 
furnace. I was extracting oxygen, for commen class experiments, from nitre 
ignited in a large iron bottle, when, having replenished the fire with coal, the 
gas hecame condensed in the bottle so much as to occasion a regurgitation of 
water into it from the gasometer basin, which water, being instantly con- 
verted intu high-pressure steam, drove out a quantity of red-hot nitre upon 
my shoulder and arm, so as to burn not only my clothes, but a very con- 
siderable portion of my skin. In an experimental furnace, so treated, the 
heat is greatly damped as long as the hydrogenated vapours and gases are 
being generated; and it becomes again effective only when the coals have 
become nearly charred. Were there a contrivance like your patent invention 
introduced into the furnace for diffusing atmospherical oxygen through the 
said vapours and gases, no vexatious refrigeration could ensue from feeding 
the fire prudently, with common pit-cal; and the external orifice through 
which this smoke-burning air was admitted, might be closed whenever the 
ts tas casa Grell 

n the case of great ateam-boiler: furnaces, for which your patent is espe- 
cially intended, since these are fed at short intervals, vou lke of distributing 
atmospheric air, in a regulated quantity, by numerous jets, through the body 
of the gesiform matter, is peculiarly happy, and enable you to extract the 
whole heat which the combustible is capable of affording. The method also 
which you have contrived for erga dep alr under the surface of the 
grate will ensure due combustion of the coked coals lying there, without ad- 
mitting a refi blast to the fire. And, finally, your mode of supplying 
atmospherical oxygen will prevent the possibility of the carbon of the coals 


* Traité de Chintie Orgabique, Introduetion, p. 32, 
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1, Charlotte-street, Bedford-sguare, London, 
December 26, 1840. 


Anprew Urner. 


LECOUNT’S HISTORY OF THE LONDON AND BIRMINGHAM 
RAILWAY. 


Sia—In your last number you have unintentionally done me an injury, 
which I have no doubt you will redress by admitting this letter. {[ allude 
to your stating that my history of the London and Birmingham Railway is a 
reprint from Mr. Roscoe’s. I beg to say this is not the case beyond the 32nd 
page ; the remainder of my work is what it proposes to be, a history of the 
railway in question, which Mr. Roscoe’s is not beyond page 32—after that 
point I had nothing whatever to do with it, principally on the account that 
it was professing what was not to be performed. My name being connected 
with it is a perfect hoax upon the public; I never saw a proof sheet after 
page 32; and I may add that what I furnished for that work, although done 
under a written agreement, has never got me a sight of sixpence of the pub- 
lisher’s money. Beyond the point named it may be just as correctly called 
my history of the Cock Lane ghost, as my history of the Birmingham rail- 
way ; I had nothing whatever to do with it except as above explained 

Your obedient servant, 

Wellington Road, Birmingham, P. Lecount, 

January 7, 1841. ; 


[We should regret extremely that any unintentional error of ours should 
be the means of injuring Lieut. Lecount, for whose public services we enter- 
tain great reapect, perhaps his letter will be deemed a sufficient explanation. 
—Ep. C. E. & A, JourNna.] 


IMPROVEMENTS ON ECCENTRIC RODS. 
Fig. 1. 





[We very much regret that, through the inadvertence of our wood 
engraver, several letters of reference were omitted in Mr. Pearce’s 
diagrams given in last month’s Journal; we have therefore thought it 


our duty to re-insert them, together with the following communi- 
cations. } 


Sin-——I beg to call your attention to my communication on Eccentrics 
for working the slide valves of Locomotive Engines, which you were 
pleased to insert in the last number of your widely circulated Journal. 

On reading the explanation of the engravings, I find that the greater 
part of the letters of reference are not inserted in the figures; this 
omission, I think you will perceive, renders the most important pom 
of the subject unintelligible, and I have, therefore, taken the liberty 
to apprise you of the same, hoping that you will be induced to correct 
the deficiency by the insertion of the es complete in your next 
number. I also beg to point out the two following typographical 
omissions. In the 5th line of the 6th paragraph, instead of “Suppose 
it to be, &c.” it ought to have been gi pose the crank to be, &c.,” 
and in the 11th line of the last paragrap instead of “caused to be, 
S&c.’? it ought to have been “caused not to be, &c.” 

I remain, Sir, 
Your obliged servant, 


Jan. 13th, 1941. Joun C. Preance. 


Srr—TI have subscribed to your periodical from its commencement, 
and received from it inuch pleasure and useful information. I have been 
still more gratified of late with the increase of space devoted to my 
favourite study, mechanics, and it is to a paper of this nature in your 
January munber, that I wish at present to direct your attention. A 
correspondent of the name of Jobn Charles Pearce describes, at con- 
siderable length, a contrivance for reversing a steam-engine with one 
eccentric as an invention of his own, although it has long been quite 
common in this country. | may mention, as an example, a high- 
pressure engine of about 20 horse power, built for some experiments 
with a canal boat on the Forth and Clyde Canal, and afterwards 
altered as a pumping-engine for a dry dock at Grangemouth, in which 
the identical contrivance was applied successfully. 

Tam, 
Your constant reader, 
AN APPRENTICE. 


Glaigon, 
11h Jax. (841. 


Srr—If ] am trespassing too much on your columns by thus a second time 
requesting the favour of a place therein, J beg you will suppress, curtail, or 
defer, as you think best, the following remarks which ] am induced to send 
you after the perusal of a communication from Mr. John Charles Pearce, in- 
serted in your number for the present month. 

Mr. J. C. Pearce is correct in his observation as to the possibility of work- 
ing Locomotive Engines by two fixed eccentrics, but he overlooks an objection 
to this system which, with your peruission, I wil) take the liberty to point 
out: previous bowever to entering upon the objection, it will be proper to 
explain a few conditions, which are i.separable from this system of two fixed 
eccentrics, and in onc of which, originates the above mentioned objection. 

No. 1. The eccentric must precede the crank in its action, when the engine 
is going forward, otherwise no lead can be given without a complication of 
levers; a slight objection was mace to this, inasmuch that for going forward, 
the eccentric rod must work the upper pin of the double lever of the valve 
notion, and must be held in gear, so that should any thing get wrong in the 
hand motion, the eccentric rod would fall aut of gear, and would thus reverse 
the engine. 

No. 2. The crank being placed in a horizontal position, so that the piston 
may be at one end of the cylinder, the eccentric must be placed exactly per- 
pendicular to Mr. J. C. Pearce’s line C E, which is a straight line drawn 
through the centre of the crank shaft, and the lever spindle of the valve mo- 
tion. 

No. 3. The amount of dead depends upon the length of the eccentric rod. 
The shorter this rod is the greater will be the /ead. 

No. 4. The lead being determined by the length of this rod must remain 
invariable unless you move the eccentric on the axle. in which case you in- 
crease the amount of the lead one way, dut you diminish it for the reverse 
motion. - 

This last circumstance has been deemed objectionable, because with vary- 
ing loads and speed, it is desirable to have the power of augmenting or 
diminishing the amount of the lead. ' 

Several engines are at work on the Paris and St. Germain railway fitted 
each with two fixed eccentrics, upon the principle laid down by Mr. J.C. 
Pearce, and for which a patent was obtained in Paris, I believe in 1838. 
They work well, but in consequence of the above mentioned inconveniences 
are being fitted with four eccentrics. 

I have had several oppprtunities of comparing the duty donc by these en- 
gines with that of others having four eccentrics, and at work on the same 
line, and have found very little differcnce in their results. I have reason to 
believe that the determination to alter them, originated more than from any 
other cause, in the desire of the Company to assimilate all their engines, by 
adopting one uniform system of eccentric motion ; it is proper here tu observe 
that the eccentric rods of these engines were originally made {oo Jong, and 
did not give sufficient éead to the valves, that in consequence thereof, the 
eccentrics were advanced a little on the shaft, so as to give the required lead 
for going furward, and the engines were thus rendered slow the back way. 

The same Company fitted a pair of fixed eccentrics to another engine, pay- 
ing proper attention to the length of the eccentric rods in order to obtain the 
required feed both ways; the eccentric rods were in this instance so short, as 
to work with a disagreeable motion, because the suspension pin of the hand 
lever motion, which in consequence of the shortness of the eccentric rods was 
attached to them, comparatively nearer than usual to the eccentric, occa- 
sioned an up and down motion of the fork upon the pin of the lever of the 
valve motion, which made it requisite to make the parallel clutch of the fork 
much deeper than asual, to prevent it from flying out of gear; this might, it 
is true, have heen easily remedied, but the Company not being willing to 
make any further outlay in experiments, and desirous to have their engine, 
replaced the whole affair by four eccentrics. 

The most serious objection made to the two fixed eccentrics, in my opinion, 
rests on the impossibility of varying the lead of the valves both ways. 

The original plan adopted of two moveshle eccentrics is a very good one, 
because if any thing gets out of order with the motion, you can always work 
home by hand. The main objections are, their expence, and the difficulty of 
getting them sufficiently strong. 

The four cecentries act perfectly well, but render the valve motion so very 
crowded, as to be frequently inconvenient. 
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A very ingenious method has been and executed by Mesars. 
Hawthorn, brothers, of Newcastle-upon- . for replacing the ecventrics al- 
together, by a motion taken from the body of the conacoting rads; the lead 
has been very cleverly determined by these gentlemen; the same objection 
however exist as to the difticulty of varying the dead, which could only be 
removed by complicating the motion. I have seen an engine of this descrip. 
tion at work and giving satisfaction. 

J remain, Sir, your very humble servant, 


London, January 16, 1841. 


H. E. 
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' PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Jan. 11.—J. B. Parpwortn, Esq., in the Chair. 


A paper was read by Mr. E. I’Anson, Jun., Fellow, comparing the Campa- 
nili of the lower ages in Italy, with those of the Norman period in Enyland. 
The matter of Mr. I’Anson's discourse went to illustrate that highly interesting 
subject, the spread of the Romanesque style of architecture, and the modi- 
fications it underwent in its progress. 


Jan. 25.—H. E, Kenparz, Esq., in the Chair. 


A paper was read on the Construction of the Reservoirs from which Vesice 
is supplied with fresh water, by C. Parker, Fellow. This city being dependant 
on the clouds fora supply of this most necessary element, means are provided 
for collecting the raiu water in immense tanks, which it enters by filtration 
through beds of sand, the means by which natural reservoirs are fitted, and 
their contents purified, being in fact imitated hy art. The mode of con- 
structing and puddling these tanks was described in detail, and illustrated by 
plans and sections. 

An Artesian well lately constructed at the Surrey County Lunatic Asylum, 
was described by Mr. S. Lapedge, Assuciate, and a section exhibited of the 
strata through which the borer has passed, to the depth of 347 feet. The 
water rises from a bed of dark sand to within 30 feet of the surfacé, and a 
well 190 feet deep forms a reservoir, which constantly affords a snpply suffi- 
cient for the purposes of the establishment. 

A drawing was presented and a discussion read of a timber bridge crected 
at Hulne Park, by Mr. Barnfather, architect. Jt is an arch of 100 feet span 
and 5 feet rise, constructed of halks of timber raised to 8 curve by means of 
iron wedges, and remarkable for the simplicity and cconomy of construction. 
This principle was introducted from America about 25 years ago. 

The Secretary for foreign correspondence, Mr. Donaldson, read a communi- 
cation from Baron Gasparin, President of the Comité Historique des Arts et 
Monumens, at Paris, accompanying a donation of the bulletins (or reports) 
of the committee. 





SOCIETY OF ARTS FOR SCOTLAND. 


Dee. 14, 1840.—Da. Fyre, President, in the Chair. 


Mr. Galbraith read a paper on 7'rigonometrical Levelling, and on the effects 
of a supposed local attraction at the Calion Hill, kdinburgh. In the first 
part of the paper he detailed a number of observations which he had made 
for the purpose of determining the amount of atmospherical refraction, and 
described a formula for its computation considerably simpler than that in use. 
In the second part of his paper he detailed a series of observations for the 
purpose of determining the latitude of the observatory of Edinburgh, to which 
he had been led by a known discrepancy between the latitude determined by 
Professor Henderson, from observations made by the mural circle, and the 
latitude found from the observations made on Kelly Law, in Fife, by help of 
the Ordnance zenith sector. 1t having occurred to him that the rising of 
the country to the southward of the Calton Jill, and the slope northward to 
the Firth of Forth, may cause a local disturbance of the plumb line, he re- 
solved on deducing the latitude of the Observatory from observations made 
on Inchkeith, in the middle of the Firth, where the local attractions may be 

d to be balanced. The determination of the latitude of Inchkeith 
Light-house agreed within half a second with that found by the Ordnance 
surveyors, but differed by seven seconds from that deduced by transfercnce 
from the Observatory. On this account the author conceived that the pro- 
bability of the existence of a local attraction at the Calton Hill was strength- 
ened, The paper was ordered to be printed. 

Mr. Alexander exhibited a working model af the Electric Teleyraph, 
having premised that the model was intended merely to illustrate elementary 
principles. This instrument contained a ecparate wire for each distinct sig- 
nal: the exhibition of it gave rise to an interesting conversation, in which 
a number of the members took part. Mr. Ponton adverted to the modi- 
fication which. he had exhibited two years ago to the socicty, in which a 
sufficient number of signals were obtained by the use of three wires only ; he 
aleo mentioned that during the exhibition in the Assembly rooms, he had 
openly talked of a method of reducing the number of wires to two, by intro- 
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duitig the élément tine, a iithplification which has since been wrought-out “ 


and patented by Professor Wheatatone. 

‘Mr. James Roberteon, late in the service of the Shah of Persia, read a 
paper on the method of manufacturing Bricks ‘mu Persia; in which a lucid 
and very interesting description was given of those peculiarities in the con- 
struction of the brick-kilns which are consequent on the scarcity of fuel, and 
the peculiarity of what fuel can be obtained. Mr. Robertson was requested 
to allow his paper to eppear in the transactions. 

Jan. 11, 1841.—The Paesrpent in the Chair. 


Mr. Gavin Kay exhibited a madel of a boat on skatew, which he proposed 
as an apparatus for saving the lives of persons who have fallen through the 
ice. The exhibition of this model led to an animated conversation concern- 
ing the general subject, in the cowwe of which Dr. Ilunter, Mr. Sang, and 
Mr. Glover, expressed opinions decidedly hostile to any cumbrous appuratus ; 
Mr. Sang and Mr. Glover particularly insisted on the propricty of having a 
few men drilled to manceuvring on the frequented lochs; and the society, 
after thanking Mr. Kay for his com:nunication, requested Mr. Glover to draw 
up a paper embodying the opinions which seemed to have prevailed, and par- 
ticularly the lucid viewa which he himself had given. 

Mr. Rose read a description of an instrument for indicating the amount of 
inclined diaturbances during the shocka af an Earthquake. \n iotroducing 
the subjcct, Mr. Rose stated that since this communication had been billeted, 
the very same instrument had been exhibited to the Royal Suciety (Edin- 
burgh), and that, in consequenec, he had thought of withdrawing the notice. 
Having been dissuaded from this intention, he felt it necessary to offer some 
explanation. The explanation was to the cffect that Mr. Mylue, having been 
requested, along with a cormmittee of the British Association, to devise instru- 
roents for registering the disturbances caused hy earthquakes, had consulted 
him, and having received a description and sketch, had employed Mr. Jamie- 
son, assistant to Mr. Lees, to construct one. This instrument Mr. Mylne had 
exhibited along with others to the Royal Society, without taking avy notice 
of Mr. Rose. The instrument contained a pendulum suspended by a bali- 
and-socket joint, the lower extremity of the pendulum carrying a picce of 
chalk, which might trace, upon a blackened spherical surface, a line to indi- 
cate the amount and direction of the inclination. Mr. Rose explained that 
some slight friction is needed, in order to prevent the free swinging of the 
pendulum, and he added that very little information could be expected from 
instruments of this class, since, in localities where the shocks are slight, the 
indicators may be deficient in delicacy, while, on the occasion of severe 
shocks, the instrument and observers may be involved in the common ruin. 
Sir John Robison pointed out a difficulty which might occur in interpreting 
the readings of the instrument, and suggested a hollow but very flat cup 
containing mercury; in the sides of the cup were to be drilled a multitude 
of small holes, which, in the event of any disturbance, might receive aud 
retain part of the mercury. After some conversation among the meibers, 
thanks were voted to Mr. Rose. 

Mr. Thomas Davidson exhibited a simple but important inprovement in 
the camera for taking portraits, This improvement consisted in placing a 
stop hetween the lens and the image, so as to cut off the worst portions of the 
refracted light. He also described a method proposed for the purpose of 
taking views by reflection. lis method was to employ a perfectly spherical 
reflector, having a stop placed around the centre of curvature; by this means 
all parts of the image are obtained of eqnal distinctness. Sir John Robison, 
Dr. Hunter, and Mr. Bryson made some remarks, and Mr. Sang pointed out 
that the curvature of the image in thia arrangement would be a source of 
great inconvenience. These communications were remitted to a committec. 





MEETINGS OF SOCIETIES IN FEBRUARY, 
At Eight o'clock in the Evening. 


Institution of Civil Engineers, Tuesday .......... 2 9 16 23 
Royal Institute of British Architects. Monday .... 8 22 
Architectural Society, Tuesday ..........0..55. 9 23 


CREAR EE AA RES 
STEAM NAVIGATION. 


THE VOYAGE OF THE NEMESIS. 
(From the Colombo Observer, Oct. 12.) 


In this splendid vessel, commanded by Captain W. H. fall, we have the 
pleasing task of welcoming to our shores the first iron steamer that ever 
rounded the Cape of Good Hope. She is the largest of her class built, being 
168 feet long, 29 feet beam, and 650 tons burden. The engines are 120 
horse power, by Messrs. Foster and Co., of Liverpool, and, of course, upon 
the beat construction. Twenty days’ coal can, on any emergency, be stowed 
in her. She carries two medium 32 pound pivot guns, one after the other 
forward, and 10 swivels, and is manned by 50 seamen. When launched she 
drew only 24 feet water, and may still be lightened, if necessary, to 44 fect. 
Being nearly flat-bottomed, and fitted with iron hawee holes for cables in the 
tern, she can be run on shore and easily got off again by anchors, which 
contrivances will enablefher, in manycases, to land troops without the assist- 
ance of boats. Though thus round-bottomed, two wooden false keels, of six 
feet in depth, can be let down through her bottom, one after another, for- 
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ward. These, together with a lee-board invented by Captain Hall on the 
voyage, prevent her, in @ considerable degree, from going to leeward. The 
rudder has @ corresponding construction, the true rudder going to the depth 
of the sternpost, and a false rudder heing attached by a pivot to the former, 
so that it can be triced up or let down to the same depth as the false keels. 
The floats are easily unshipped, and under canvass, with the wind free, she 
can go 9 or 10 knots an hour. The vessel is divided by water-tight divisious 
into five compartments, 60 that though even both sten: and stern were stove 
in, she would still float. Her accommodations and arrangements of. small 
arms are splendid, and large coal-holes being placed, both between the offi- 
cers’ quarters and the sailors’ berths and the engine-room, the heat of the 
fires is not ot all felt. The Nemesis left Portsmouth with seeret orders on 
the 28th of March, and reached Madeira in seven days, where she took in 
coals, then proceeded down the coast of Africa, steaming or sailing according 
to circumstanees, but she experienced principally adverse winds and currents. 
At Prince's Island, a Portuguese settlement, she took in 70 tons of woad, 
which, with the remaining coals, lasted till she caine into the latitude of St. 
Helena, when she proceeded under canvass, in order to make the best of her 
way to Table Bay thus facing the Southern Ocean at the very worst season 
of the year. 

She arrived at Table Bay on the Ist of July. The Governor and suite 
having gone on board, she slipped from her anchorage and steamed round 
the bay, trying the different range of her guns. Having tahen in about 200 
tons of coals and water, she left Table Bay on the 11th of July, and whilst 
rounding the Cape, a3 was to be expected at that most unfavourable season, 
experienced several gales of wind. One of these, in particular, was most 
tremendous, but, to the agreeable surprise of those on board, the steamer 
proved to be an admirable sea-hoat, rising over the immense waves with the 
greatest huoyancy, and shipping little or po water. She, however, received 
so wuch damage in these gales, that Captain Hall put into English river, 
TDelagoa Bay, to repair and refit. This occupied three weeks, but was done 
most effectually hy those on board, as she carvies first-rate artificers and 

mple meaus at their disposal. 

From Delagoa Bay the Nemesis proceeded to Mozambique, thence she con- 
tinucd her voyage towards India, calling at Johanna. She then went direct 
through the Maldive islands to Ceylon, sighted Colombo on Monday morning, 
the 7th, and reached Point de Galle the same afternoon. 

The Nemesis will have to wait a few days at Point de Galle until the ar- 
rival of commissariat and other stores from Colombo, when it is supposed 
ehe will procecd to Singapore, and ultimately to China. 





LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 281TH DECEMBER, TO J8tH JANUARY, 1841, 
Sit Mouths allowed for Enrolment. 


Juun Buenannan, of Glasgow, Coach Builder, for “ improvements in 
wheel carriages for common reeds or railways."—Sealed December 28. 

Wittias Buivars AnaMs, of Porchester Terrace, Gent., for “ improre- 
nents in the canstruction of wheel carriages, and uf appendages thereto.” — 
December 28. 

JoHN Wexws, of Vale Place, Hammersmith, Gent., for “ certain taprove. 
ments in the manufacture of coke.” —December 30. 

Witttam Hexay Kempton, of the City Road, Gent., for “improvements 
in cylinders to be used for printing calicoes and other fabrics.” —Dec. 30. 

Henry Anpcock, of Winstanley, Civil Engineer, for “impronements in the 
means or apparatus for condensing, concentrating, and evaporating aeriform 
and other fluids.""— December 30. 

Wistram Heusman, of Woburn, Machinist, for ‘“ improvements tn 
ploughs.” —December 31. 

Joserpn Parkes, of Birmingham, Button Manufacturer, for “ improve- 
ments in the manufacture of covered buttons.”’—December 3). 

Wittram Newton, of Chancery Lane, Civil Engineer, for “ improvements 
in the rigging of ships, and other nuvigable vexsels.” Communicated by a 
foreigner.”- -December 31. 

Francis Bexprett Wartaker, of Royton, Lancaster, Cotton Spinner, 
for ‘* inprovements in the machinery or apparatus for drawing cotton and 
other fibrous substances, which improvements are also applicable to warping 
and dressing yarns of the same.”—December 31. 

Josreu Stuns, of Warrington, File Manufacturer, for “ improvements in 
the construetion of screw wrenches and spanners, for screwing and unscrewing 
nutx and bolts.” Communicated by a foreigner.— December 31. 

Tuomas Ropert Sewext, of Carrington, Nottingham, Lace Manufacturer , 
for “improvements in obtaining carbonic acid from certain mineral sub- 
stances,”’-—December 31. 


Wittiamillenry Kempron, of Pentonville, Gent., for “improvements in 
lamps."-—December 31. 


Jonn Grviis, of Portsea, for “improvements in machinery used for 
raising and lowering weights.” —December 31. ees 

Joseru Hatey, of Manchester, Engineer, for “an improved lifting jack, 
Sur raising or removing heavy bodies, which is also applicable to the packing 
or compressing of woods or other substances.”—December 31. . 

Louis Ho.sscx, of Hammersmith, Gent., for “ improvements in obtaining 
or producing oil.” Communicated by a foreigner.—December 31. 

Henry Scorr, of Brownlow Street, Bedford Row, Surgeon, for “ improve- 
ments in the manufacture of ink or writing fuids.”—December 31. 





Cuar.es GoLicuTLy, of Gravel Lane, Southwark, Gent., for “4 new qp- 
paratus for obtaining motive power.” —Jan 4, 

Greorce Cui.p, of Lower Thames Street, Merchant, for “ improvements 
in the manufacture of bricks and tiles, part of which improvements are appli- 
cable to compressing peat and other materials." Communicated by a fo- 
reigner.—January 4. 

Joun Swinpeizs, of Manchester, Manufacturing Chemist, for ‘ éprove- 
ments in the manufacture of artificial stone, cement, stucco, and other similar 
conspocitions,”-——January 6. 

Win.iam Newron, of Chancery Lane, Civil Engineer, for “ cerfain im- 
provements in looms for weaving.” Comiunicated by a foreigner.—January 
9 


Joun Rock Day, of Great Queen Street, Lincoln’s Inn Fields, Sadlers’ 
Tronmonger, for “ improvements in the construction of collare for horses and 
other draft animals.” —January 6. 

Hzenay Guyer, of Cullum Street, Fenchurch Street, Merchant, for “im- 
provements in preserving animal and vegetable substances,"—January 6. 

Henry Bessemer, of Perceval Street, Clerkenwell, for “a new: mode of 
checking the speed of or stopping railroad carriages under certain circum- 
stances.”"—January 6. 

Wixtttam Taompson, of Upper North Place, Gray's Inn Road, Brush 
Maker, for “ improvements in the construction and mounting of various kinds 
of brushes and brooms.”-—January 8. 

Wirtram Lacey, of Birmingham, Agent, for “ certain combinations of 
vitrified and metallic substances applicable to the manufacture of ornaments, 
and the decoration and improrements of arlicles of domestic utility and of 
household furniture, also applicable to church windows and shop lights.” — 
January 11. 

Marrnew Uzreuxi, of King William Street, Merchant, for “ improve- 
ments in impregnating and preserving wood and timber for various useful 
purposes.” Communicated by a foreigner.—January 11. 

Wi111aM Newron, of Chancery Lane, Civil Engineer, for “ improved 
machinery for cleaning wheat and other grain or seeds from smut and other 
injurious matters.” Communicated by a foreigner.—January 11. 

Jonn Banwisz, of Saint Martin’s Lane, Chronometer Maker, and ALEx- 
AnpER Barn, of 35, Wigmore Street, Cavendish Square, Machinist, for their 
invention of “ tmprovements in the application of moving power to clocks and 
time pieces." —January 11. 

Taomas Hasnris, of Chiffnal, Salop, for “an improved horse-shoe.”— 
January 11. 

Joszrn Hart, of Cembridge, Grocer and Draper, for “a seed and dust 
pacha applicable to the freeing of corn and other planis from insects.” — 

anuary 14. 

Water Hancock, of Stratford-le-Bow, Essex, for “an improved means 
of preventing accidents on railways.” —January 14. 

Prenn& Armanp Le ComTe pe Fonxtainemoreav, of Skinner Place, 
Size Lane, for “‘ an improved machinery for carding and spinning wools and 
— rial he titles “ Filo Finisher.” Communicated by a foreigner.—Jan- 
uary 14, 

Me.curr Gaxner Topp, of the island of Saint Lucia, for “a certain ime 
stand of apparatus for the distilling and rectification of apirits.”— 
January 14. 

Joun Loacn, of Birmingham, Brass Founder, for “improvements in castors 
applicable to cabinet furniture and other purposes.”—January 14. 

WiiuiamM Kine Westiey, of Leeds, Flax Merchant, for “ improvements 
tr carding, combing, straightening, cleansing, and preparing for spinning 
hemp, flax and other fibrous substances.” —January 14. 

Wiitiam Renworrny, of Blackburn, Spinner, and James Briu.ovan, of 
the same piace, Overlooker, for “improvements in machinery, or apparatus 
Sor weaving.” —January 14, 

Cuanizs Cawrnon, Esquire, of Mount Vernon, Edinburgh, for “ im- 
provements in engines, to be actuated by steam and other elastic fluids.’ — 
January 14. 

Samvugn. Harz, of Basford, Nottingham, Civil Engineer, for “ improre- 
meni in the combustion of fuel and smoke.”-—~January 14. 

ALExanvER Jonzs, of King Street, London, Engineer, for “ improvements 
in the manufacture of copper tubes and vesseiv.”—January 14. 

Epwarp Foarp, of Queen’s Head Lane, Islington, Machinist, for “an 
improved method, or improved methods, of supplying fuel to the fire-places or 
grates of steam-engine boilers, brewers’ coppers, and other Surnaces, ar well 
also to the fire-places employed in domestic purposes, and generally to the 
supplying fuel to furnaces or fire-places, in such a manner as to consume the 
smoke generally produced in such furnaces or fire-places.”—January 16. 

Joux Asxs, of Plymouth, Painter, for “(a new and improved method of 
making paint from materials not before used for thet purpose.” —January 16. 

James Surru, of Deanston Works, Kilmadock, Perth, Cotton Spinner, for 
“ certain ements in the preparing, pinning, and weaving of cotton, silk, 

wool, and other substances, and in measuring and folding woven fa- 
brice, and in the machines and instruments for these purposes.”—January 19. 

Tuomas Rosineson, of Wilmington Square, Middicsex, Esquire, for “ tm- 
provements in drying woollen and other fabries.”—January 19. 

Tuomas Vaux, of Frederic Street, Gray’s Inn Lane, Worsted Manufac- 
turer, for “ taprovements in horse-choes.”—~—January 19. 

Catzs Bepenzs, of Leicester, Manufacturer, Cunietornsn Nicxe12, of 

York Road, Lambeth, Gentleman, and Ancu1aALp Tuanxr, Foreman to the 
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seid Caleb Bedells, for “ improvements in the manufecture of draids and 
plate.” Partly communicated by a foreigner.—January 19, .-> ai 

Jonn Baran, of Manchester, Exgraver, for “ improvements in machinery, 
Sor the purpose of tracing or etching derigns or patterns on cylindrical sur- 
Faces.” —January 19. : 

Freperick Srerer, of Hyndburn Cottage, Lancaster, Turkey Red Dyer, 
for “ improvements in looms for weaving and cutling asunder double-piied 
cloths, and a machine for winding weft to be used therein.” Communicated 
by a foreigner.—January 19. 

Jonn Cox, of Georgic Mills, Edinburgh, Tanner, for “ tsmprovements in 
apparatus fo assisting or enabling persons to swim or float, or progress in 
water.”’—January 19. 

Cnaures Berwicx Cunris, of Acton, Esquire, for “methods to de used 
on railways for the purpose of obviating collisions between successive trains.” 
—January 19. 

Anarer Marcu Perxins, of Great Coram Street, Engineer, for “im- 
provements in apparatus for heating by the ctreulation of hot water, and for 
the construction of pipes and tubes for such and other purposes.”—January 
21. 

Jonn Mevvitur, of Upper Harley Street, Esquire, for “ improvements in 
propelling vessels.”-—January 21. 

Wriuiam Hiut Darxrr, senior, and Wirtiam Hot Danker, junior, 
hoth of Lambeth, Engineers, and Wi.t1am Woop, of Wilton, Carpet Manu- 
facturer, for “ improvements in looms for weaving.”—January 21. 

Joan Braprorn Fugnivat, of Street Ashton, Warwick, Farmer, for “ ém- 
provements in the construction and application of air-vessels.”—January 2). 

Wiitram Coorgr, of Layham, Suffolk, Iron Founder, for “ an emproved 
method of constructing thrashing-machines and other agricultural instru- 
ments.’’—January 21; two months. 

Isham Baces, of Cheltehham, Gentleman, for “ improvements in print. 
ing.”— anuary 23; six months. 

PeTer Farrsarnn, of Leeds, Engineer, and Witu1am Svutnict., of New- 
castle-upon-Tyne, Flax Spinner, for “improvements in drawing flax, hemp, 
wool, silk, and other fibrous substances.”—January 26. 

Epwarp Jlrnswatt, of Huddersfield, Carpet Manufacturer and Merchant, 
for “ improrements in making, manufacturing, or producing carpets or hearth. 
ruge.”’——January 26; four months. 

NaTHANteL Lioyn, of Manchester, and Henry Ropornam, of the same 
place, Calico Printer, for “ improvements in thickening and preparing colours 

Sor printing calicoes and other substances.”—January 26 ; six months. 

NaTHAN WapninGcron, of Hulme, Lancaster, Engincer, for “ improve- 
ments in the construction of steam-boilers, and furnaces for heating the same.” 
—January 26. 

Cornetivs ALyrep Jacauin, of Huggin Lane, for “improvements in the 
manufacture of covered buttons, and in preparing of metal surfaces far such 
manufacture, and other purposes.” —January 26. 

Joun Braprornp Furnivat, of Street Ashton, Farmer, for “ improrements 
in evaporating fluids, applicable to the manufacture of salt, and to other pur- 
poses where evaporation of fluids is required.” Communicated by a foreigner. 
—January 26. 

Richarap Jznkyn, of Hoyle, Cornwall, Machinist, for “improvements in 
ralees for hydrantic-machines,”—January 26. 

Wiitiam Gaur, of Beresford Terrace, Walworth, Gentleman, for “ im- 
provements in the construction of locomotive engines, and of the carriages 
used on railways, applicable tn part to carriayes used on common roads.” 
Communicated by a foreigner.—January 28. 

Wiiusam Crraix Harrison, of Newland Street, Eaton Square, Pimlico, 
Engineer, for “an improved turning-table Jor railway purposes.”—Janvary 

8. 


Josern Pryor, of Wendron, Cornwall, Builder, for “an improved thrash- 
ing-machine.”-—January 28. 
TO CORRESPONDENTS. 


The drawing of a ‘' Wood Bridge over the River Calder,” will appear next 
month. 
J. Cook on the Curvature of the Arches of the Holy Trinity at Florence, wiil 
ar in the wert pJoarnal. 
We feel obliged to'C, H. W. for his communications ; we will avail ouraelves gf 
them at an early 5 octal fe e will perceive that we have already taken ad- 
them. 


vantage of one of them 

We shall be henry to hear again from our Dublin correspondent. 

H in reply to Kader was $2 foo late; it shall appear neat month. . 

We munt apologize to seis. Vrrespondents who have written to us for infor- 
mation, for not answering then. , if they were aware of the numerous communi~ 
caliona that are addressed to ns. they would not be surprised at not hearing from 
us. Sf we are in ere girgety of the information, without the necessity of pom tp 
others for it, we shall at all tines feel much pleasure in answering their inquiries, 

a vecéived too late for notice this month :—Tratter's Manual. of Logarithms 
and Practical Mathematics; <Architerturat Precedents with Specificat and 
Working Drawiugs; Alderson on the Steam Engines The Derby Arboretum, 

Communications are requested to be addreswed tv ‘‘ The Kaitor of the Civil 

Engineer and Architect s Journal,’ Nou. 11, Parbiament Street, Westminster. 
. Meoks.. for review must he seul early in the month, communications on or b 
the 20th (if with drawings, earlier), and advertisements on or before the 


- Vols. 1, 11, and Il, may be bad, bound in cloth, price £1 each Volume. 
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"WOOD BRIDGE OVER THE RIVER CALDER, NEAR 
COOPER BRIDGE, YORKSHIRE. " 
For the use of the Hauling Horses on the Caider and Hebble 
' Navigation. .. ; 


(With an Engraving, Plate 3.) 
Wittuam Butt, Engineer. 


THe span of this bridge is 150 feet, the versed sine of the arch 
8 feet, and the width of the roadway 8 feet. The abutments are com- 
ed of solid masses of ashlar and rubble masonry. The arch con- 
sists of two ribs of fir timber with cross and diagoual framing pieces, 
as shown in the plan. The roadway is formed of 3 inch deal planks, 
over which is laid a coat of pitch, tar, and gravel mixed, and laid on 
hot to about one iach in thickness. The ribs ure formed of two thick- 
nesses of timber in pieces of about 21 feet long euch, and laid on each 
other so as to break joint at each cross brace, where they are properly 
scoured ig ag by vertical and horizontal (cross) wrought iron bolts. 
The cross bolts having cast iron washers of about ten inches diameter 
at each end, and the vertical bolts, which are in pairs, are connected 
by two short-straps of flat iron at the top and bottom of the ribs, the 
straps passing acroes the joints of the wood. The scantlings of the 
ribs are as follows: at the crown of the arch 2 ft. 2 in. by 9 in., at the 
abutments 9 ft. by 9 in. in two equal parts of 18 inches deep each, 
connected by vertical struts 13 inches by 6 inches, having the upright 
connecting bolts, one on each side of the struts. ; 

The cost of the abutments, including the approaches at each side, 
which are made so that the horses can pass, first under, and then over, 
the bridge, so us to obviate the neccusity of casting loose the hauling 
lines, was about £600, and of the arch about £470, making a total 
cost of about £1070. 

The appearance of this bridge is extremely light und elegant, 
while the strength and stiffness is far more than adequate to the pur- 
pose for which it is intended. 

The whole of the woodwork has gone under the Kyanizing process 
after it was framed, and is, besides, either tarred or painted. 





THE DERBY ARBORETUM. 
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Fig. 1.--One of the Pavilions forming the ‘Terminations to the cross Walk. 
Style of James 1. 


Lt affords us much pleasure to be able to give the following de- 
scription by Mr. Loudon of the Derby Arboretum, which was opened 
during last summer; it is the munificent gift of a private individual, 
whose patriotic example we sincerely hope will be followed by many 
other individuals. Mr. Strutt not only gave the land, but also engaged 
Mr. Loudon, one of the first scape Architects of the day, to luv 
out the grounds, arid render them suitable to the purposes intended, 
which Mr. Loudon has done to the admiration and satisfaction of all 
parties, ] | 

PRE situation isin the outskirts of the town; the extent about 11 
acres: the form long, narrow, and irregular, as shown by the plan, fig. 
23 the surface is flut, apparently level, but with a very pentle inclina- 
‘tion fromthe north-aast to the south-weet; and the soil is loamy, on 
a grevelly or loamy subsoil. The situation is open, but act much ex- 
No. 42.—-Vou, [Ve —-Manca, 1841. 
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posed to high winds; water is to be found at the usual depth to which 
wells are dug, and there is one small pond which is never dry at any 
period of the year. Every part of the ground admits of drainage ; but 
all the drains must terminate at the south-east comer, where alone the 
water can escape. The soil is particularly well adapted for the growth 
of trees, as is evident from the belt which surrounds great part of the 
grounds, and which was planted some years ago by Mr. Stratt. The 
most important feature in this piece of ground, with reference to its 
adaptation for a garden of recreation, is, that there is no distant pro- 
spect, or view beyond the grounds, worthy of being taken into con- 
sideration in laying them out: or ut least none that may not, in a very 
few years, be shut out by the buildings of the town, which are increas- 
ing ast on every side. 
he instructions given to me by Mr. Strutt respecting laying out 
this eect garden were, that it was intended to be a place of recrea- 
tion for the inhabitants of Derby and the neighbourhood, and for a} 
other persons who chose to come and see it; that it should be oper 
two days in the week, and that one of these days should be Suniay. 
during proper hours; and that on other days a small sum should be 
required from persons entering the garden; or yearly admissions should 
be granted for certain moderate sums. That the gardens should be sc 
laid out and arranged as not to be expensive to keep up; thata flowe: 
garden and cottage, with the plantutions already existing, should, :i 
poslb be preserved ; that a tool-house covered with ivy should alx 
» preserved; that two lodges with gates, at the two extremities 
should be built; and that euch lodge should have a room, to be com 
sidered as a public room, into which strangers might go and sit down 
taking their own refreshments with them, without any charge being 
made by the occupant of the lodge, unless some assistance, such as hot 
water, plates, knives and forks, &c., were required, in which case a 
small voluntary gratuity might be given. That there should be proper 
yards and conveniences at each lodge for the use of the public, apart 
from those to be exclusively used by the occupant of the lodge. That 
there should be open spaces in two or more parts of the garden, iu 
which large tents might be pitched, a band of music placed, dancing 
carried on, &c. That certain vases and pedestals now iv the flower- 
bone and also certain others in Mr. Strutt’s garden in Derby, should 
e retained or introduced; and, finally, that some directions should be 
left for the management of the garden. 


oF I 
Yes ds rete 


REASONS FOR THE MAIN FEATURES OF THE PLAN. 


In endeavouring to accommodate the design submitted to Mr. Strutt 
to his instructions and to the situation, the first point determined on 
was, that the whole interest cf the garden should be contained within 
itself. The mode uf doing this was next tu be considered ; when it 
appeared that a general botanic garden would be too expensive, both 
to create and to keep up; that a mere composition of trees and shrubs 
with turf, in the manner of a common pleasure-ground, would become 
insipid after being seen two or three times; and, in short, that the 
most suitable kind of public garden, fur all the circumstances included 
in the above data, was an arboretum, or collection of trees and sbrubs, 
foreign and indigenous, which would endure the open air in the climate 
of Derby, with the names placed to each. Such a collection will have 
all the ordinary beauties of a pleasure-ground viewed as a whole; and 
yet, from no tree or shrub occurring twice in the whole collection, and 
from the name of every tree and shrub being placed against it, an ins 
ducement is held out fur these who walk in the garden to take an 
interest in the name and history of each species, its uses in this coun- 
try or in other countries, its appearance at different seasons of the year, 
and the various associations connected with it. 

A similar interest might, no doubt, have been created by a collection 
of herbaceous plants ; but this collection, to be effective in such a space 
of ground, must have amounted to at least 5000 species ; and to form 
auch a collection, and keep it up, would have been much more expen- 
sive than forming the most complete collection of trees and shruba 
that can at present be made iu Britain. It is further to be observed 
respecting a collection of herbaceous plants, that it would have pre- 
sented no beauty or interest whatever during the winter season; 
whereas, among trees and shrubs, there are all the evergreen kins, 
which are more beautiful in winter than in summer; while the de- 
ciduous kinds, at that season, show an endless variety in the ramifica- 
tion of their branches and spray, the colour of their bark, and 
colour and form of their buds. Add also, that trees and shrubs, and 
especially evergreens, give shelter and encouragement to singing birds, 
to which herbaceous plants offer little or no shelter or food. 

There are yet other arguments in favour of trees and shrubs for a 

rden of recreation, which are worth notice. Herbaceous plants are 

ow, small, and to buve any effect must be numerous; while, to acquire 

their names, and look into their beauties, persons Walking in the gar- 
L 
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Fig. 2—Plon of the Arboretum. 
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den must stand still, and stoop down, which, when repeated several Derby Garden, but I consider any farther remarks on the subject un- 
times, would soon, instead of a recreation, become very fatiguing, necessary. 

Now trees and shrubs are large objects, and there is scarcely one of A glance at the plan, fig. 2, will show that I have provided as great 
them the beauty of which may not be seen and enjoyed by the specta- | an extent of gavel walk as he space would admit of; the total length, 
tor while he is walking past it, and withont standing still at all. A { including the walk round the flower-garden, exceeding a mile. There 
herbaceous plant is chiefly interesting for its flowers, and the form of | is a straight broad walk in the centre, asa main feature from the prin- 
its foliage, in which in general there is little change of colour; but, tu | cipal entrance; an intersecting broad straight walk to form a centre 
these two sources of interest, trees and shrubs add the opening buds — to the garden, and to constitute a point of radiation to all the other 
in spring, the colour of the expanded foliage immediately after it has walks; and there is a winding walk surrounding the whole. Asa 
burst from the bud, the fine green tinged with some other colour which straight walk without a terminating object is felt to be deficient in 
the first leaves assume when they are fully expanded, und which con- meaning, a statue on a pedestal is proposed for the radiating centre 
tinues more or less till the middle of June; the intensely deep green in fig. 2; a pedestal, with a vase, urn, or other object, for the second 
of summer, which continues till the end of July; the first changes of — circle in the straight walk, fig. 2; while the pavilions, (fig. 1,) form 
autumn to red or yellow, which commence in August; and the dying terminating objects to the broad cross wulk. 

off of all the different shades of red, crimson, yellow, orange, brown, As a terminal object gives meaning to a straight walk leading to it, 
and purple, which continues taking place till Christmas; while some so it is only by creating artificial obstructions that meaning ean be 
deciduous trees, such as the beech and hornbeam, the common ovk in given to a winding walk over a flat surface. These obstructions may 
certain soils kept moist, and the Quércus Z'adzin in all soils and situa- either be ine ualities in the ground, or the occurrence of trees or 
tions, retain their leaves, after they have become brown, till the fol- shrubs in the line which the wulk would otherwise have taken, 20 as 
lowing May. There are also, in deciduous trees, the colour and bloom _to force it to bend out of that line. Both these resources have been 
of the young shoots of the current year; the different colour which the © emploved in laying down the direction of the surrounding watk, though 
bark of these shucts in many cases assumes the yeur following (Salix its deviation from a straight line has chiefly been made in conformity 
decipiens, for example); and the colour and texture of the older shoots, with the varying position of the trees in the belt already existing. 
and of the branches and trunk. In addition to these suurces of interest, This belt, and ie the trees in the flower-garden, ond in other parts 
there is a very great beauty in trees, which, from the improper plant- of the plan, which were there previously to commencing operations, 
ing of artificial plantations, is often overlooked, or rather concealed; | and which are left conformably to Mr. Strutt’s instructions, are shown 
and that is, the ramification of the main surface roots at the point | in the plan fig. 2. The point of junction of one walk with another is 
where they join the trunk. [n general, trees are planted so deep that | always noticeable in an artistical point of view, and affords an excuse 
this ramificution never appears above the surface, and the trunk of the | for putting down sculptural or other ornamental objects at these points: 
tree seems fized in the ground like a post which had been driven into | we have therefore placed Mr. Strutt’s pedestals and vases in positions 
it; an appearance as contrary to trath and nature, and also to the ; where, if they are kept properly supplied during summer with pots 
health of the tree, as the shaft of a celumn without a base or a capital | of flowers (the pot being placed in the inside of the vase so as not to 
would, if employed ina building, be to architectural taste. To pre- be seen), they will form very ornamental objects ; and, the names of 
vent this monstrous and unnatural A pie from occurring in the the flowers being written conspicuonsly on a card, and tied round the 
Derby Arboretum, I have directed all the trees to be planted on fittle narrow part of cach vase, and the kinds of flowers changed at least 
hills, tha width of the base being three times the height of the hill, so once a week, they will be instructive as well ‘as ornamentel. “The 
that the junction of the main roots with the base of the trunk willap- kinds of plants should be such as have conspicuous red or orange 
pear above ground. . = flowers, in order to contrast harmorioasly with the masses of green 

. Much more might be said to justify the preference which I have foliage and grass with which they are surrounded. =” 

given to an arboretum over every other kind of urrongément forthe All the walks are drained by semicylindrical tiles tald on flat tiles:in 
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Fig. 3.—Interior View of the main Mntrance to the Derby Arboretum. 
Style Mizabethan. 


a line along the centre of the walk, and by cross drains from this line 
to the edges of the walk, communicating with gratings fixed in stone 
at regular distances. There is nearly a mile of drains, and there arc 
150 cast iron gratings. The upper coating of gravel is of a guod 
colour, brownish yelluw ; and, as when kept in proper order by rolling 
it binds very hard and smooth, the walks will be of the most dry, com- 
fortable, durable, and agreeable description. 

In order to disguise the boundaries of the ground, and to conceal 
the persons walking in the side walks from those in the centre walks, 
[have raised undulating mounds of svil, varying in height from 7 feet 
te 10 feet, in the directions indicated by the shadows in fig. 2; and 
these, even without the uid of the trees and shrubs which are planted 
on them, effectually answer the ends proposed. Certam spaces on 
the lawn throughout the garden are left perfectly smooth and level, on 
which tents may be fixed, or parties may dunce, &c. Ishould have 
made certain hollows and winding hollow valleys, as well as the hills 
and tia ridges; but the retentive nature of the soil, the difficulty, 
or rather the absolute want, of drainage for such hollows, as well as 
the very limited space, and the necessity of having a broad, straight, 
nearly level walk down the centre, rendered this impracticable. 

Jn moving the ground, care has been taken to preserve some of the 
old surface soil to form the new surface ; and this new surface has also 
been drained where necessary, aud every where renilered perfectly 
smooth and even, by raking and rolling, before sowing the grass seeds. 

The seats have been designed and placed, chiefly by Mr. Strutt him- 
self, reference being had to the following rules:—To make choice of 
situations under the shade of trees already existing in the belts, or of 
situations where some kind of view or feature is obtained; to place 
some in gravelled recesses ulong the sides of the walks, and others on 
the turf; some open to the sun for winter use; but the most part lcok- 
ing to the east, west, or north, for simmer use. Those seats which 
are placed in recesses ought to be ] foot back from the edge of the 
walk, in order that the feet uf persons sitting on them may not be in 
the way of passers by ; and the gravelled recess should extend 6 inches 
beyond the seat behind and at each end, for the sake of distinctness, 
and to ahi any difficulty in weeding the gravel or mowing the 

rass. No seat should be put down, along the walks, in such a situa- 
tion as to allow persons upproaching it to see the back of the seat be- 
fore they see the front of it; and, hence, the seats should generally be 
placed iu the concavities of the turns of walks rather than in the con- 
vexities of bends. No seat to be put down where there is not either 
@ considerable space directiy in front, or at an angle of 45°, or some 
other equal und large angle on each side. No seat to be put down where 
there will be uny temptation to the persons sitting on it to strain the 
eye looking to the extreme right or left. None to be put down where 
mare than one point of the boundary of the garden can be seen from 
‘the seat. None to be put down on the tops of the mounds, by which 
8 person sitting wou.d, at least before the trees and shrubs grow up, 
get a panoramic view of the entire garden, and thus defeut the main 
-odject of the mounds, and of the winding direction of the side walks. 
No seat to be put down, nor any device contrived, by which both the 
: can be seen at once from the same point of view ; or even where 
one ofthe lodges and one of the pavilions can be seen from the sume 


Fig. 4—~Last Lolge of the Derby Arooretum, shoving the public Room, 
‘lu lor Style, time of Henry VIL. 


seat. Seats which are placed onthe lawn always to be backed by 
some of the trees or shrubs there, so that no person may ever come 
clase up toa seat from behind; or, if seats are pluced inthe open lawn 
without trees or shrubs near them on either side, then such seats must 
be made double, with a common back in the centre, or they may be 
benches without backs, or single seats, such as chairs or stools. All 
fixed seats, whether on the lawn or on gravel, to have foot-boards for 
the sake of aged persons and invalids. Round the central circle the 
seats shonid bave stone backs, and a more architectural character than 
in any other part of the gurden. 

The flower-garden with its covered seat, the cottage in it with its 
public tea-room, and the ivied tool-house formerly attached to Mr. 
Strutt’s kitchen-garden, are preserved; and also a a large weeping 
ash with seats beneath, the branches of which have been truined into a 
regular form by iron riogs. 

norder to design the entrance lodges and gates, and the central 
statue, I called in the aid of Mr. E. B. Lamb, M.EB.A., whose designs 
for the lodges and gates are shown in fig. 3, 4, and 5, and the ground 
plans of which are in accordance with Mr. Strutt’s instructions in re- 
gard to public rooms, yards, and other accommodations. It may be 
added that the design of the garden will not be complete without an 
obelisk, or some such object, in the centre of the radiating circle in 
fig. i; but this part of the plan is left to be completed by the commit- 
tee of management. 

As my instructions were to preserve as much as possible the belt 
and the trees in the interior of the ground already existing, I con- 
sidered it most convenient to adopt the surrounding walk as a line of 
demarcation between the collection or arboretum iu the interior of the 

rounds, and the miscellaneous assemblage in their circumference. 

fad the belt not existed, 1 should have extended the arboretum over 
the ground occupied by it, and thus have obtained room for 4 greater 
number of species, and a larger space for each individual tree and 
shrub. As thingy are, | have extended the belt in those places where 
it was wanting, and udded to its interest by evergreen undergrowths, 
such as rhododendron, kalmia, laurustinus, box, holly, and mabhonia ; 
by low trees, such as arbor vite, red cedar, and cypress; and. by large 
trees, such as cedar of Lebanon, silver fir, hemlock spruce, and ever- 
greenoak. I have also introduced a collection of 100 different kinds 
of roses, all named; and placed the genera U‘imus, Quéreus, Populus, 
and Salix in the new part of the belt, in order to give more room in 
the interiur. 

All the ground not covered by trees or shrubs I have directed to be 
laid down in grass to be kept closely mown; but round each tree and 
shrub forming the collection [have preserved a circular space, varying 
from 3 feet tu 5 feet in dinmeter, which (with the hill in the centre, 
comprising one-third of the width of the circle, and on which the 
plant is placed) is not sown with grass, but is always to be kept clear 
of weeds. The use ef this circle and little hiil is to Labi the grass 
from injuring the reots of the trees while young, and to admit of the 
larger roots showing themselves above the surface, where they ramify 
from the stem, a8 before mentioned. Jt has been found since the gur- 
den was cumpleted that these little bills have served as an effectual 
preservative of the plants; because, notwithstanding the many thou- 
aunds of persons that visited the garden during the threo days of the 
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Fig. 5.—East Lodye of the Derby Arboretum. showing the Entrance Gates. 
Tudor Style. time of Henry V11. 


ceremony of the opening, not a single plant was injured. Some few 
of the shrobs which require peat soil, such as the heaths, have had 
that soil prepared for them; and the genera Cistus and Heliinthemum, 
which are upt to damp off ona wet surface, are planted on a raised 
mass of dry rubbish, covered withstones. All the climbing plants have 
upright iron rods, with expanded umbrella-like tops, placed beside them ; 
the lower end of the iron rod being leaded into a block of stone, and the 
stone set in mortar on brickwork, so that the upper surface of the 
stone appears linch higher than the surrounding surface. This ap- 
pearance of the stone above the surface is not only more architectural 
and artistical, but better adapted for the preservation of the iron at 
the point of its junction with the stone, than if the stone were buried 
in the soil. 

With respect to the annual expense of keeping up the garden, it 
will be evident to those who have seen it, or = understand this 
description, that it will chiefly consist in mowing the grass in the sum- 
mer season. As the extent of grassy surface to be mown will be re- 
duced by the space occupied by the walks, and by the circles of earth 
on which there is no grass (on which the trees and shrubs stand, or 
which those in the belt cover entirely), to about six acres, one man will 
be sufficient to mow and sweep up this extent of lawn during the 
whole summer; the daily space to mow being about half an acre, and 
the mown to be distributed over the naked circles on which the 
trees and shrubs stand. All the other work which will require to be 
done in the garden during summer, such as weeding the walks, rolling 
them, weeding the circles on which the trees and shrubs stand, picking 
off ireects from the plants, watering the grouod with lime water where 
worm-casts appear, wiping the seats every morning sv as to remove 
the excrement of birds, or whatever leaves or other matters may drop 
from the branches of the trees over them, &c. &c., may be accomplished 
by a second Jabourer. The head gardener or curator may manage the 
flower-garden und the vases of flowers at the junctions of the walks, 
and see that the company who walk in the garden do not injure the 
plants, &c. 

During the winter season, or from December 1, to May 1, more than 
one labourer in addition to the head gardener will be unnecessary. 
The second labourer may at that season, therefore, be allowed to retain 
his house, and seek for labour elsewhere; and the saving thus made, 
it is presumed, would be a contribution towards the purchase, from 
some of the Derby nurserymen or florists, of all the flowers or other 
— that may become necessary to fill the vases from May till Octo- 

~ Unless some pia Mite of this sort be made, it will be impossi- 
bte to do justice to the plun of exhibiting plants in the vases; because 
the flower-garden, if made a source of supply, would be injured in ap- 
pearance; and to have a reserve garden, with a green-house or pit, 
would involye much more expense than hiring the plants from a pure 
rt and would be far frum attaining the object in view so effec- 
tually. On the supposition that there were fifty vases, there would 
then be fifty different kinds of named flowers or green-house plants in 
them every day during the sammer; and supposing that these kinds 
were changed once a week, and the same kind not repeated more than 


once in the same season, there would then have been upwards of 500. 


different kinds of handsome plants, with their names attached, ex- 
hibited to the public in the course of a single year. To give an idea 
of what these plants might be, F shall suppose them to consist of 200 
showy hardy and tender annuals, 100 dwarf dahlias, 100 choice her- 


epee plants, 100 geraniums, 100 Australian plants, 50 heaths, and 


green-house plants, including fuchsias, cacti, aloes; } 
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&e. One use of these plants is, by their bright red, yellow, 
| orange, or white coloyen, to relieve the eres aud form a contrast to the 
green of the foliageand grass with which they are surrounded on. 


every side. A similar contrast will be obtained ‘by the colours of the 
dresses and coustenances of persons walking in the A: boretum. 


The plan of the Arboretum was made in May, 1839; and, bei 
approved of by Mr. Strutt, as soon as the crop of hay was remove 
from the ground, in the July following, the work was commenced by 


Mr. Tomlinson, a contractor for ground work, who laid out the walks, 
made the drains, and raised the general masses of the mounds. The 
mounds were afterwards moulded into suitable shapes, and comected 

cancave sides and lateral ridges with the surrounding surface, under 
direction of my assistant, Mr. Rauch, who also superintended the 
planting of all the trees and shrubs, and all the other details connected 
with the ground, till the completion of the whole in September, 1840. 
The trees and shrubs were supplied chiefly by Messrs. Whitley and 
Osborn, but partly also by Mr. Masters of Canterbury; and the mis- 
cellaneous collection of roses was furnished by Mr. Rivers of Sawbridge- 
worth; the mistletoe was supplied by Mr. Godsall of Hereford ; and 
some species, which could not procured in the nurseries, were ob- 
tained from the Horticultural Society’s Garden. The lodges and pa- 
vilions were designed by Mr. Lamb, as already mentioned : the north, 
or main, lodge in the Elizabethan style; the east lodge in the Tudor 
style, und in that variety of this style which was prevalent in the time 
of Henry VIL; and the pavilions in the style of James I, They were 
al} built by Mr. Thompson of Derby; and the gates to the north, or 
principal, lodge were cast from Mr. Lamb's designs by Messrs. Mar- 
shall, Barber, and Co., of Derby. 





ARCHITECTURAL COMPETITION. 


Sin—The spirited manner in which you acted respecting the pro- 
ceedings of the Gresham Committee in their attempt to extort the 
sum of one pound from architects desirous of competiug for the Royal 
Exchange, and for whieh you received a vote of thanks from the Mun 
chester Architectural Society, in which I (being a member) heartily 
concurred, has induced me to forward you the enclosed advertisement, 
which appeared inthe Times newspaper, in compliance with which 
I wrote to the Vicar for the necessary particulars, and received in 
answer the accompanying note, by which it appears that the Vicar 
and Churehwardens are following the notable example of the Grresham 
Committee. Surely if the demand of twenty shillings for the neces- 
sary instructions was an extortionate act of the Gresham Committee, 
how much more so is the same demand in this case, where even the 
successful competitor is only to receive his commission upon £1,000, 
instead of the much larger sum at stake in the case of the Royal Ex- 
change. 

I leave you to comment upon this subject (should you think it worth 
notice in your valuable Journal), in any way you deem proper, but I 
think you will agree with me that the practice of charging architects 
anything, be the sum either large or small, for the instructions neces- 
sary in the preparation of competition designs, is very impolitic and 
reprehensible, and one that ought to be most strongly protested against 
by the profession. 

‘he loss of time and expense architects must necessarily incur one 
would imagine quite sufficient for the most oe Committee, with- 
out having new burdens continually heaped upon them. 

1 am, Sir, 
AN ocCASIONAL Comperrror. 

February 8, 1841. 


The following is the advertisement and letter referred to by our 
correspondent :—* Architects desirous of submitting plans for the new 
pewing of the church of tai a Hants, may apply to the Vicar 
and Churchwardens of Fordingbridge, until the 16th day of January 
next.” 

“The Vicar and Churchwardens in reply to A. B.’s letter, beg to 
inform him that the plans for repewing the Church of Fordingbridge, 
must be sent in by the 26th of February, and be in strict accordance 
with the instructions of the Church Building Society, but the estimate 
must not exceed £1,000. 

“A lithographic ground plan is now ready to be forwarded on the 
remittance of a Post-office order for £1. 

. “A motto must be inscribed on the plao, and also a sealed letter 
enclosing the name of the candidate.” | . ae 

Fordingbridge, Jan. 20, 1841. 
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087" SBSODES OF PLAN. 
_ 4 Petit quotidianarum harum formurum.” 


ing the subject we have chosen,—that the same idea should not have 
presented itself to others, and have been frequently adopted and carried 
out in publications bearing upon the particular branch of architectural 
study towards which this series will, we trust be found to contribute 
something fresh,—that such should be the case causes us no small sur- 
prise. Yet that we have not been anticipated in our present task by 
any one else, we may venture to affirm with tolerable confidence, since 
in none of the architectural works, either English or Foreign, we have 
seen—and our acquaintance with them is tolerably Bree tei have 
we ever met with any studies of the kind we here patpose bringing 
forward. Nay the subject itself, as A pda Plan generally, is almost 
invariably passed over without the slightest remark of any kind, as if 
either it were altogether unimportant in respect to design, contrivance, 
and effect; or as if the merits and defects, the advantages or disad- 
vantages arising out of it were so exceedingly obvious to every one 
as to render it quite unnecessary to call attention to circumstances of 
that kind. In regard to Plans it is thought quite sufficient to give the 
mere explanatory r¢fcrences to them, without any thing farther even in 
the way of descriptive remark ; much less are they ever accompanied 
by any thing like critical examination and comment. The Vitruvius 
Britannicus and similar works are so far altogether dumb books to the 
student, leaving him entirely to his own discernment and application, 
without even so much as putting him in the way of properly and pro- 
fitubly exercising them. . 

For this neglect. of what deserves quite as much attention as almost 
any thing else in architecture, the only excuse that can be alleged— 
and a most unsatisfactory and provoking excuse it is—is that the plans 
themselves are so exceedingly common-place and insipid as scarcely 
to afford any matter at all for remark. We can learn from them the 
number and dimensions of the rooms, and beyond that there is very 
rarely any thing whatever in a plan that claims particular notice; for 
scarcely ever do we inet with single piquant and ¢ffer/fu/ Episode. 
As seldom, too, lo we find anght very original or particularly lappy 
in the general combinution—in what may be culled the /aying ou? ofa 
building, generally. Instead of perceiving diligent study in this 
respect, we far more frequently detect— or rather, are struck by de- 
fects that seem to have originated insbeer negligence and inattention, 
they being such as could hardly ever have been suffered to pass, had 
the drawings been duly revised and reconsidered for the purpose of 
ascertaining whether they were susceptible of improvement. Laugier’s 
remarks as to the extreme importance and value of Plan, are so ex- 
cellent that they ought to be written in letters of gold, and hung up in 
every school of architecture,-— certainly to be noticed in every ele- 
mentary course of the study; and yet the advice they contain is either 
unknown or disregarded, which circumstance is rather a seemed 
one to ourselves, inasmuch as it indicates what little attention is pai 
to, or interest is taken in what we have here selected as our subject. 

Another writer, Milizia, reproaches architects with the monotonous- 
ness of their plans, and with scarcely ever deviating from the most 
*quotidiun furms.” With here and there a solitary exception, us 
he remarka, all our rooms—the most sumptuous as well as the most 
ordinary ones—are rectangular both in plan und profile; that is, are 
spaces enclosed only by four walls, and covered by a flat ceiling; con- 
sequently variety is reduced to little more than that which can be ob- 
tained by means of size and proportion, in regard to which there can 
be comparatively little difference in any suite of principal apartments 
in a house. For diversity of character, therefore, rooms are, in gene- 
ral, made to depend solely upon fitting-up, decoration, and furniture— 
matters which, as usually managed, are hardly considered to belong 
to the architect’s province at all. In regard to what is strictly under- 
stood by the architecture of a room, variety of design seldom extends 
beyond what may be called mere paflern; the general forms being in 
every case the same, let them differ as they may in regard to detail. 
We are far from denying that considerable difference of character is 
attainable even according to the usual practice ; but then it is obvious 
that such difference might be increased in geometrical ratio, by adopt- 
ing forms thut would lead to an infinity of combinations. 

Phe system hitherto pursued in laying out—not ordinary houses, but 
mansiona where we might expect to meet with all the graces of in- 
terior architecture, is calculated to produce only the minimum of 
effect ; and what little effect it admits of is generally misplaced, being 
bestowed not on the apartments themselves, but maraly on the ap- 

roach to them. Far more frequently than not, such parts as entrance 
alls and ataircases are both more spacious and more striking—both 


more architectural and more picturesque than any others; and in com- 
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-parison with them, the rooms to which they lead, seem quite common- 
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lace—not to say insignificant.* The consequence is, a most uafor- 
nate anti-climax. “That the first coup d’qil on entering should be a 


oe Agee baer favourable one, und impressive in itself, we readily grant; still what is 
Tuat there should be any thing at all novel in our manner of treat~— 


go shown should be treated as only preparatory—as something intended 
to excite curiosity, and not as a magnificent promise followed by none 
performance and disuppointment. There ought at least to be some 
thing of equal value kept in reserve, so as, at any rate to keep up a 
balance, if no more; whereas the contrary mode may not inaptly be 
described as a sort of bathos in architectural composition,—as the re- 
verse of a creacendo effect,—as a most disagreeable and provoking, 
because disappointing, hysteron-proteron. 

Before proceeding further, it may be as well fairly to meet, knock 
down, and put hors de combat at once those objections which, we fore- 
see, are likely to be brought against the system we ourselves advocate, 
unless we can show that so far from having overlooked, we have con- 
sidered, and are prepared to meet them. In the first place it may be 
ak with some degree of plausibility that if the kind of monotony 
and sameness which, together with Milizia, we hold to be a defect, 
were really felt to be such, and on the other hand, the icturesqueness 
and variety arising out of circumstances of plan and section, were 
positive merits, pains would be taken to secure the latter, and avoid 
the former. To this we reply; the constant repetition of the same 
hackneyed, commonplace forms is looked upon as matter of course : 
people in general are quite reconciled to it, because they neither look 
for, nor have anv idea of what may be produced by a different mode 
of treatment. Besides which, the defect is rather negative than posi- 
tive: a room is not faulty because it is “quotidian” in form, and there 
is nothing particular in it as to design, or that distinguishes it from a 
thousand others; the fault complained of is, that by confining ourselves 
to a single idea, as it were, we completely forfeit all those varied 
effects of which we might avail ourselves. Nor can it be said that 
the architectural picturesqueness arising out of plan, and general ar- 
rangement, is uot worth the study it demands, because we have ever 
found that where it has been produced, it has always struck every one, 
and made a far greater impression upon them, than mere decoration, 
however costly. Granting that nothing whatever is gained by it in 
point of convenience, comfeurt, or accommodation,—and that a room 
of the most ordinary shape may be fitted up and furnished quite as 
splendidly as one which is striking on account of its architectural de- 
sign ;——what then? if any argument ugainst our view of the case is to 
be derived from that, it may be extended so as to be applied with 
equal propriety against beauty of proportions im a roum, for neither 
does that conduce to convenience or comfort, nor does the want of it 
prevent display being made in decoration and furniture, 

It will be said, however, that such unusual—or as they will be called 
very out-of-the-may forms as are some of those we intend to bring for- 
ward in the course of the present Essay, would be found expensive in 
execution—perhaps be attended with loss uf space, and would hardly 
admit of being applied without sacrificing other parts of the plan. 
That they would be more expensive is not disputed: therefore where 
economy is to be consulted quite as much—if not more than effect, 
they are of course out of the question; yet on that account they are 
no more open to censure or cuvilling, than porticoes and many other 
things in architecture, which being of no positive—at least of no urgent 
utility, may be dispeused with where their cost becomes a serious 
consideration. It may further be frankly conceded on our part, that 
to introduce into a plan such features as our Episodes, would demand 
much more study and contrivance than is required when all that is to be 
done is to divide it into a given number of squares or parallelograms 
for the different rooms. To those who complacently satisfy them- 
selves with doing that, and who consider any thing further no better 
tlun superfluous /roubdle, no ideas but those of “quotidian” routine are 
likely to present themselves, let the opportunity for introducing others 
be as fuvourable as it may. Hence, we rarely meet with any novelty 
—or aught striking, in regard to the plan, except in peculiar and ob- 
stinate cases, where, owing to local difficulties or other circumstances, 
the architect has been obliged to humour them, and has thereby been 
actually compelled to deviate from the ordinary track, and mats by 
way of expedient what he would neither have done nor thought of 
dving, through choice.t Without premeditation, and being brought 








® We were lately consulted as to a plan for a very extensive mansion about 
to be erected, where, on immediately cntermg the house the visitor sees be- 
fore hima grand architectural vista of about 300 feet in length,-—a most im- 
posing display, no doubt, but produced ut the cost of all the rest, for all the 
rooms would appear little better than cabincts in comparison with it. We 
accordingly suggested that it would be an improvement, to make a moderate 
sized entrance vestibule, and reserve the other part as a grand gallery coming 
at the termination of the suite of reception and drawing rooms, —- 

+ lt may very fairly be questioned whether the int of Windsor Castle 
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in for the nonce, undaual 
to present themselves ;—yet a single idea of the kind once: 
readily suggests a second and a third; for the conibinations thus to 
be produce 
which of them deserve the preference. 
Occasionally, indeed, one meets with plans intended to display 
novelty and apf but then so far from being culculated to pre: 
esess in favour of their forms and arrangements, they are seldom 
tter than mere architectural capriecios, compounded of extravagant 
and abeurd whims,—merely oddities, in which but little regard is paid 
either to effect or convenience, consequently they chiefty serve to bring 
every thing of the kind into discredit, and to confirm the prejudice in 
favour of common-place routine. Novelty alone will not suffice: there 
must also be something that will preserve its freshness and will con- 
tinue to charm when the interest occasioned by novelty shall have 
worn away. — 
We ure aware there are some who atlect to despise any thing like 
gontrivance or scenic effect in architecture, as beneath the dignity of 
the art—as partaking of stage trickery—as liable to be paltry. They 
insist upon sin:plicity, aud nothing but simplicity, as if picturesqueness 
and complexity were never to be acinitted, but banished altogether as 
fauits. “ Intricate forms, in works of architecture,” Professor Hosking 
tells us, “whether éuéernat/y or externally, will be found unpleasing :” 
and undoubtedly he is right, if he means no more than to censure that 
degree of intricacy which becomes confusion—a perplexed architec- 
tural jumble that wearies the eye by presenting no one distinct picture, 
instead of presenting a series of them—all varied, yet all agreeable in 
themselves and skilfully combined. Most certainly it is not easy to 
draw a precise line between what is an allowable species of intricacy, 
and what becomes a faulty excess of it. Yet if no positive rules can 
be laid down in regard to that quality in architecture, neither can it 
be done in regard to simplicity, which is apt to be carried so far that 
it becomes nothing better than poverty, baldness, monotony and in- 
sipidity. This is a wisfortune which must be patiently submitted to; 
sas , for our own part, we question its being one at all; since there 
would be small merit in going right, if it were rmpossible to go astray ; 
nor would, we apprehend, the dignity of art be consulted by reducin 
art to such u system of exact rules for every possible occasion anc 
contingency, that it wight be learnt by rote. Of mechanical rote and 
routine there is by fur too much in architecture already. It is true 
routine must be learnt and gone through; yet that is no reason where- 
fore we should confine ourselves to it without endeavouring to get a 
step beyond it. Rules are excelicnt leading-strings for beginners, vet 
little better than shach!es to the more advanced artist. 


(To be continued.) 





CANDEIDUS’S NOTE-BOOR. 
FASCICULUS AXIV. 
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{. Tux terms in which they are sometimes spoken of, might lead 
those whe had sever seen them, to imagine that our London squares 
possessed a high degree of positive architectural beauty, or at least 
were strikingly picturesque; neither of which is by any means the 
case. To upply,as bas been done before now, the epithet “ magnifi- 
eent’”? to them, might almost pass for malicious, sneering irony, did 
we not know that if not bestowed, out of serious conviction, it is at 
leaat intended to be understood in earnest ;--and such prodigality of 
praise, most certainly costs the dealers in “ flummery” description 
nothing, it being just ag easy to write the word “ magnificent” as any 
other. The sober truth is, our Squares are very agreeable places of 
residence, and the houses in them are generally of a superior kind to 
athers in their neighbourhood ; they are more pleasantly sitnated, en- 
joy more light air, aml ulso a comparative degree of quietness. 
But as to architectural effect of any kind, that must not be luoked for, 
there being no more in the elevations which form such places than in 
would have had a0 many pietures:e circumstances in its plan as at present, 
had _ its architect been employed to ercet an entirely new structure, instead 
of ultering and enlarging the old one. We doubt if, in that case, we should 








haye had such unusual forms and combinations—such piquant Episode af 
Plan, us the Library formed out of Queen Elizabeth's Gallery, the Waterloo 


‘hamber, and the Breakfast Room at the angle of the two branches of the 
Grand Corridar. 
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“the'sides of the streeta.of private bouses, which lead into them. Hero 


and there, itis true, there may be a front which. posseadés greater pre- 


tensions than ‘its néighbours; but the same may occur in any other 


range of houses. Our Squares have an air of opulence and comfort, 
that is not to be mistaken; but they are quite in architectural undrens, 
certainly aot in gala costume,—in superfine broad-cloth, if you will, 
yet as plain and homely in cut, as if it were drugget. Now we do not 
say that this is wrong,——on the contrary, we hold such unpretending 
plaiuness to be more respéctable than tawdry vulgar finery: all we 
wish is to call things by the right names, and not to talk of “ magnifi- 
cence” where it exists no more than in the garb of a Quaker. Let us 
leave to such persons as George Robins the humbugging practice of 
Gignifying ordinary things by superfine words, unless we choose to be 
at the trouble of inventing other commendatory epithets to supersede 
the present Backneyed ones; for at present, those of “ magnificent,” 
“grand,” “elegant,” &c., are so bandied about on every paltry occas 
sion that they have lost all force and meaning, and are in no better 
repute than the term “respectable.” In honest truth, if we look at 
them with an architectural eye, the character of our Squares is only 
insipidity. They present neither the charm of piquant variety and 
contrast, nor that of unity of design. They are nothing more than four 
ranges of buildings surrounding an open space with a garden in its 
centre 5 eee the fofality of the design—supposing there to be 
apy design at all—is lost, because the correspondence existing between 
those separate elevations is hardly distinguishable to the eve. Bel 
ante Square forms no exception, for even there, owing to the size of 
the area or place itself, the houses—which, by the by, are far from 
being in the most dignified style, or very best taste—appear low by 
comparison with it. The elevations produce no collective effect — 
the jour muke no greater architectural impression than a single one of 
them would do in the same situation; while, on the other hand, if 
each is considered by itself as a single separate facade, it is very un- 
sutisfuctory, because there also we find proportion disregarded, and 
all A Srsinied nullified by the multiplicity of small parts. 

: Eecp what is calied the Cireus in Piccadilly, and in Oxford- 
street ; and what is called the Polygon in Somer’s Tuwn, we have no 
instances of places that ure rotunt or polygonal in their plans,—none 
that are either hexagonal or octagonal, notwithstanding that those forms 
are well adapted fur such purpose in themselves, and, would create 
some variety in our street scenery. Upon a large scale the elliptic 
shape would he found applicable, and in such case the street might 
run through it in the direction of its transverse axis. An oval place 
of the exact dimensions of the Flavian Amphitheatre or Colosseum, 
viz. one whose axes should be 615 and 510 feet respectively, with a 
garden in the centre, of the size of the arena, would convey a better 
idea of the vastness of that monument, than Lincoln's Inn Fields do of 
the Great Pyramid. But to produce its full effect, no such place, be 
it an ellipse, circus, crescent, or polygon of any kind, should have its 
circumference broken by being pierced with streets running into it; 
for it ought to be entered through arches or gateways, over which the 
elevation should be continued. The Circus in Oxford-street, is no 
circus at all, but presents mercly four segmental slices of one, seprruted 
from each other by exceedingly wide streets, 

It. It may very fairly be suspected that the new Professor of Archi- 
tecture at the Royal Academy is noi at all likely to gain much credit 
by the remarks he threw out the other evening, in disparagement of 

othic Architecture. Most assuredly they did not hetoken those ene 
larged and comprehensive views of art which ought to qualify one 
who fills so important and influential a post, and whose opinions will 
of course be received with implicit deference by many, and without 
further questioning or examination. On the contrary they were hardly 
worthy of a village pedagogue, much less of 4 Professor of the art. 
To adopt them, would be to retrograde instead of advancing,—to re- 
tum to the now exploded prejulices against the Gothic trl which 
led such writers as Evelyn to condemn it as “a monkish and gloomy " 
mode of building, wherein no sort of harmony or currectness of prapor- 
tions is observed! Tf the Professor be right, all we have been dai 
for the last forty or fifty years in regard to the stady of Gothic archj- 
tecture, has been worse than useless—positively naught and mis- 
chievous, seeing that the sooner we now unlearn it and retrace our 
steps, the better. It isa pity the Professor wus not placed sn cuthedra 
afew yeurs sooner, for in that case, we should aareaae have been 
spared the mortification of seeing the style denounced by him adapted 
for the new Houses of Parliument. 1t is further to be regretted that 
be did not think proper to explain himself by pointing out in detail 
the defects of the Gothic style per ae, and what it is that renders it 
wholly inapplicable—at leust unworthy of being applied, at the pre- 
sent day. By not doing so, he has afforded ill-natured people, the 

portanity of saying that it was not in bis pawer to support his api- 
nion by aught of argument; consequently, that though it comes from a 
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“Professor, it is vo mote than a bare opinion—a sweeping sentence of 
bigotted taste, put forth with authority, and seeking rather to silence 
contradiction than to convitice. Fortunately such bipotry is perfectly 









harialéss-—likelier by farto excite ridicule, and laughter at the learned 


‘Professor's expense, than to prove mischievous by putting us out of 
conceit with Gothic architecture, and reviving the exploded half- 
witted prejudices against it. It is odd the Profeasor should not have 
seen this, and felt that if he touched ano the subject at all, it became 
him to do so boldly, that being the on Y effectual and proper course. 
At present, it looks as if he was fearful of saying too much,—that is, 
supposing him capable of vindicating his dogmas of taste. Vague 
assertion, even though it may proceed from a Professor, is but vagne 
assertion after all; nor would it matter a single straw of itself, were 
it not that many receive it without further inquiry as an authorative 
ise dixit, against which there is no appeal :—not however, that such 
u likely to be the case in the present instance, for we believe that the 
majority of the Professor’s auditors were disposed to contradict him 
point blank. Mr. Grellier, who fancies “ one man’s Gothic is quite as 
as another’s,” and one or two others may probably rejuice at 
nding the taste for Gothic architecture reprobuted ex calk.dré at the 
Royal Academy ; but should the matter come to the eurs of Mr. Welby 
Pugin, he will perhaps take up his cudgels again, and flourish them 
so stoutly as to make the poor Professor cry out “zeceaei” Now 
had the Professor manfully thrown down the gauntlet to Pugin, by 
formally controverting all that the latter has urged in favour of the 
Gothic style, it woald have been doing sumething—would have been 
consistent and to the point. But what avails it to let off a puny little 
fizgig of « squib against Gothic architecture, instead of battering down 
the rampart of prejudices by which it is now defended? It is like 
attempting to knock down a citadel with a popgun. 

IV. I frankly confess Ido not at all comprehend Mr. Rooke’s sub- 
limities, nor can I make out what is the standard of Architectural 
Beauty to which he would refer us. However it is to be hoped that 
all are not so dull as myself, and will therefore be able to understand 
and turn to account what seems to have been dictated by the Great 
Sphynx herself. All that I can gather from his long rigmurole of 
words is, that Mr. Rooke not only admires, but actually vencrates Go- 
thic Architecture, and is therefore not likely to vencrate such decriers 
of it asthe jnesent Professor of Architecture, and Mr. Grellier. Let 
Rooke then take the Professur to tush, for it is certain that if be can 
neither convince nor convert him, he will fairly bamboozle him,—un- 
less the Professor be Cidipus bimnself. 

V. It is to be regretted that we have scarcely any documents at all 
to assist in studying or forming an acquaintance with the modern 
architecture of Spain and Portugal. In general, I suspect, it is but in 
very indifferent taste ; nevertheless there must be suimething worth 
notice, if only as specimens of the national style. The Spanish and 
Portuguese architects, however, appear never to have published any 
of their designs, nor has that task been undertaken for them by foreiguers 
—hy any of those artists who have of late years afforded as tasteful 
studies of Italian and Sicilian architecture.” Without going further, 
there must surely be enough at Madrid alone, to furnish materials for 
such a work as Gauthier’s un Genoa, or Grandjean and Famin’s Archi- 
tecture Toscane. 


THE ARCHITECTURE OF LIVERPOCL, 


Sm—Having once undertaken to reply to the criticisms of your 
correspondent Eder on the above subject, I hope, since he has pro 
ceede with his remarks, that you will again favour me with a portion 
~*~" space for the continuation of my rejoinder. I wish it may be 
understood that I pursue this system of counter-criticism from no love 
of controversy, bat with a view to setting the architectural merits of 
the buildings noticed in their true light, so far as my puor ability may 
extend. It appears to ine that your correspondent often overlooks the 
leading defects of the buildings he criticises, and expends his severity 
on their minor, though, perhaps, to the generality of observers, more 
obvious faults; and on the other hand, sometimes withholda all praise 
where much is really deserved. In speaking of the Royal Bank 
Buildings, he exclaims against the extravagant use of ornament in 
certain parts, but says nothing of its uniform coarseness of design, and 
utter want of meaning and character. He condemns the height of the 
basement and balustrade in the street front, but seems not to have ob- 
served, ind a most singular bed ok it is for an architectural student, 
that the front of the Bank itself facing the court, is composed of 2 
Grecian Doric, and Ionic order, one above the other, ‘and with so 
trostyle an amount of intercolumniation, that I could’ not forbear 
langhing outright on my first encounter of its mirth-provoking visage ; 
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but reflecting that some £30,000 had been expended in producing all 
this tawdry deformity, I acknowledged to myself that, like Bottom’s 
comedy, this was “very tragical mirth.” The Venetian windows on 
the ground floor of the street front, consist of a little bit of Grecian 
Doric entablature with two columns and ante, set on a sill which, with 
its burden, overbangs the wall beneath it, like that of an ordinary 
brick house. But enough of this most “ original” edifice. Let us 
follow Eder to the Town Hall. He says it is “highly creditable for 
the day when it was executed,” and in truth, nothing nearly so good 
has been executed in Liverpool since; it was originally desi Pty 
Wood, of Bath, though it has received later additions, (of the past 
generation,) which have in one or two respects improved it; still the 
original merit is his. When Eder condemned, with some justice, the 
carvings between the capitals, which, however, by no means obtrude 
themselves on the eye so as to become serious blemishes, he wight, I 
think, as a set-off, have noticed the graceful well-conceived figure of 
Britannia by the late Charles Rossi, R.A. surmounting a cupola, 
which, though not adhering in its columnar arrangement to the strict 
rules of Grecian propriety, so often quoted and expatiated on by those 
who are utterly incapable of making any practical application of their 
principles, has the merit—and possibly, with deference be it said, the 
preferable one, in a structure in the Italian mode, aud of its moderate 
dimensious—of a varied, picturesque outline, with perhaps some ine 
tricacy of furm, but certainly mucli originality of design. _ It is, in fact, 
one of the most pleasing and characteristic features out of many which 
rear themselves above the ordinary buildings of the town. As regards 
the Railway station, we shall uot iaaterially differ, though 1 must ob- 
serve that the capitals of the Corinthian columns are notoriously bad, 
whether the fault of the design or execution { know not; and that 
this ugly screen hides one of the best trussed roofs of a lurge span 
with which I am acquainted. 

I cannot, nor | imagine could most persons, accede to the opinion 
that St. Luke’s Church is a most successful attempt in the Gothic, 
or rather, the pointed style. The exterior is certainly fine in exee 
ention, of an excellent material, and often beautiful in detail; but asa 
whole, I confess I cannot admire if as some others do. Firstly it 
wants « clerestory, which gives an appearance of disproportionate 
height to the tower, und a want of importance and character to the 
body; and in the next place, the tuwer itself is far too much of a 
parallelogram, in which defect I think this church shares with its 
name-sake of Chelsea, arising, in both cases, from the use of octagonal 
turrets in lieu of buttresses, of which practice, as applied to a western 
tower, I have never seen an instance in which the effect was good. 
do not extend this opinion to the central towers of cross churches, or 
Lincoln Cathedral would at once refute me: perhaps the western 
towers of the same edifice may be quoted against ine; but be it re- 
membered, that in this instance a screen wall extends north and south, 
and gives that air of stability to these towers which they would other- 
wise want. Ll must acknowledge they were never entirely satisfactory 
to me, even as they are. The fine culour of the stone and height of 
the tower, make this church a fine study for effects of wrial perspec- 
tive: especially when the pinnacles and turrets of the body and 
chancel appear in front of the more distant tower in hazy weather; 
but while, in this respect, as well as a beautiful specimen of detail, 
and a fine piece of mavonry, I admit the merits of this church to the 
full, I am of opinion that Mr. Gandy, fo whom the design is ascribed, 
has failed tu produce a striking example of the style. The want of a 
clerestory mars the effect of the interior, and the ceiling of the nave 
is quite out of character with those of the aisles. A rich wood roof 
was, it is said, designed fur this church, but misdirected economy 
substituted one of jath and plaster. 1 can refer Eder to a modern 
vhureh tower within three miles of Liverpvol, which, though on a 
smaller scale and of an inferior material to this of St. Luke’s, is equally 
good in detail, and in proportion and effect much superior. I allude 
to that lately added to the parish church of Walton, in which the 
architect, Mr. Broadbent of this town, has proved that he feels and. 
has imbibed the true spirit of the style in which he worked. 

Your correspondent next notices the North and South Wales Bank, in 
which he says the architect has encountered and overcome “enormous 
difficulties.’ Now really I mast he permitted to say that I think the 
diiticulties bad the best of the battle. The ground is contracted for 
the accommodation required, and to mend the matter, the architect 
employs pilasters and columns 3 ft. 6 in. in diameter, and of a propore 
tionate projection, which, with the space required for their buses, 
must reduce the grouad some 2 fect and more in width; and, except 
the space allowed near the entrance fur a most inconvenient winding- 
stair on one side, aud a similar space, but bow occupied 1 know not, 
on the other, mast contract it about 5 feet in length. Again, the 
building is required to be very lofty in proportion to its extent ar 
we find an order without au attic employed, although the longest side 
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of the edifice presents nearly a square in elevation, and the shorter 


about a square and two-thirds in beight.. Further, the ground is ir- 
regular in form ; and a pediment being placed over the narrow side, 
the obtuse angle on the one side, and the acute on the other, become 
most painfully obvious; while the wall within the columns, being kept 
at right angles to the long side, and therefore not parallel to its own 
line of front, quickly calls attention to the irregularity of the plan. 
The site is about 56 feet by 33, and the interpilastered spaces are 
two diameters or seven feet; the order, which nearly follows the pro- 

rtion of the Jupiter Stator example, is raised on a plinth about four 
eet in height, which latter is pierced for the basement windows; 
there are three tiers of openings in the height of the order, and the 
whole exhibits the proportions indicated by the annexed sketches. 


Fig. 1.—Front Elevation. 





Fig. 2.—Side Elevation. 
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The effect in perspective may be conceived, and I ask whether excel- 
lence of detail could atone for such an outrage on architectural pro- 
priety and taste as a temple-form structure like this, with three stories 
in anorder. This is an example of the effects of modern competition; 
where the successful architect, having had his design adopted in con- 
sequence, it is said, of his private interest in the committee of ma- 
nagement, has not only the advantage, us was understood at the time, 
of examining those of his competitors, during the six weeks which 
elapsed between the decision of the committee and the return of the 
designs to their respective authors, but is permitted to expend about 
twice the amount to which they were, in the first instance, limited, and 
this for the 7a of producing a building which is a perfect bur- 
Jesque on all correct proportion. The execution is creditable to the 
contractor, but in consequence of having a very poor plaster cast to 
work from, the capitals ure not at all like those of the example = 
feared to be followed. The Union Bank follows its Welsh neighbour 
in Eder’s list. I readily admit the beauty of the Ionic columns, in 
which a leafy termination has been ct pra for the flutes, somewhat 
in the manner of those in the columns of the monument of Lysicrates. 
The capitals of the ante are also original and tasteful, and the bases 
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of both, in which an inverted ovelo ia-ased in place of the upper-torus, 
are improvements on the. common attic one; a similar base fina heen 
used by Mr. Foulston in the Plymouth thedlve. Beyond these details 
I can discover nothing in this design at alt commenduble, nor bearing 
the least trace of the taste which seems to have dictated them, - The 
pediment is filled entirely by the convolutions. of an immense motto 
riband which Eder calls “bold; would not impudent be a more 
applicable term? The honeysuckle in the frieze is stiff and ungrace- 
ful in the extreme, as ure the carvings of foliage and tendrils which 
oceupy part of the panel within the columns. t any one spend an 
hour in looking over Stuart's Athens, or Inwood’s Erechtheum, and 
then, walking to this bank, say how much of Grecian character any of 
these detuils exhibit. The ponderous truss which stops the cornice 
at the end next the adjoining building, has a most cast-iron air, as have 
also the windows of both floors, and the square sham balustrade above 
them. The lower windows have pediments above a frieze, which is 
separated from the architrave only by projecting about 4 of an inch 
beyond it; while the architrave itself hag its moulding sunk on its 
inver margin, which may occasionally have a good effect in buildi 
of rustic or unornate character, but seems much at variance with the 
degree of enrichment which is affected in other parts of this building. 
The dressings of the small square windows above these I consider 
equally objectionable, for in them the Ad/et of the architrave alone is 
broken into knees on every side, while the moulding itself follows the 
line of the opening. This has a very paltry, pooreffect. The pedes- 
tals which divide the balustrades into lengths are panelled, and the 
panels filled with flowers which bear a closer resemblance to tin tartlet 
moulds with a knob in the middle, than anything else I can think of. 
The carvings under the portico represent, | suppose, the ladies of the 
three kingdoms just after the round tea-table has been removed; with 
a background exhibiting a steam-carriage in full cry along a viaduct 
which appears to have no end, like the Irishman’s rope, beneath 
which ships are to be seen afloat in something like scale armour. 
This piece of sculpture forms part of an amusing history. The panel 
of which it now occupies the centre, was originally filled with foliage 
and scroll work of similar character to that which now occupies its 
ends ; and the “illustration” of the principle of union was intrusted 
to two feathered bipeds, who surmounted the pediment, and lugged, 
each with one foot, at the ends of a cord which encircled what was 
meant for a bundle of sticks, but bore more resemblance to part of a 
reeded column. These notable fowls were said to be of the liver or 
cormorant species; but were much more like, in their proportions and 
plumage, to the ancient effigy of the supposed fabulous dodo. Short 
was their reign iv their exalted station: the Bank directors not, | ays 
pose, fceling flattered by the constant grins and broad jests of the 
group of idle corn porters whom the novelty attracted to the opposite 
corner, und the less obstreperous mirth of the more polished passen- 
Bers, deposed these eminent sea-birds, and substituted an acroterial 
oneysuckle closely conforming to the metallic rigidity of character 
exhibited by its brethren in the frieze, the fuliage in the centre of the 
panel was cut away, the ladies above-mentioned soon made their 
debit, and no douht will enjoy a more permanent occupation thun 
their less fortunate predecessors. In closing my remarks on this 
building, I must obeerve that, though the stone of which it is built is 
excellent, and the cxecution likewise particularly good, the general 
effect is far from agreeable, there being an angularity and hardness in 
the detuils, and a general harshness of outline, which convey an im- 
pression of repulsive culdness, and cause an entire want of that at- 
tractive lively air which many buildings possess, without at all de- 
tracting from that substantiality of expression which should charac- 
terize a place of business, and most of all, a Bank. In closing my sub- 
ject for the present, I can assure Eder, that as regards the Branch 
Bank of England, } had rather have the credit of designing its street 
front than the whole of the three joint stock banks he has noticed. 

i should have observed, with regard to the Union Bank, that it lays 
cluim to being 1 complete example of Greek character. I bave no 
hesitation in saying, that beyond the columns and ante there is not 
the least ground for such pretensions; but on the contrary, that in. 
common with other buildings affecting Grecian details in this town— 
with the exception of the pretty little model of the temple of Jupiter 
Panheilenius, which stands above what was once a most picturesque 
stone quarry, but has since been spoiled into St. James’s Cemetery— 
it is a glaring example of the inapplicability of that style to ordinary 
modern uses, showing how completely its unity and simplicity of 
character are destroyed when more than one height of openings is 
i bari and how impossible it is, by pretending to preserve the de- 

ils in mouldings, and (save the mark!) in ornament, to overcome the 
difference of expression which this and othcr equally wide toe 
from ancient practice A sheers in the whole. Moreover, the frequent 
fractures which mar the entablatures of our Anglo«Grecian building: 
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should teach. us how unfit the common pera est of this country 
are for the bearings and great superincumbent weights which the 
use of this style imposes on us, but for which the Greek marbles were 
so eminently adapted. The assumption which some have endea- 
voured to maintain, that the architects of Greece confined themselves 
to horizontal composition on account of the superior grandeur of effect 
‘which could be so produced, is sufficiently refuted by our own magnifi- 
cent cathedrals; and lam myself convinced that, had the principle 
of the arch been known to them, and the almost illimitable power 
which the architect, by its means, obtains over his materials, none 
would more fully have availed themselves of its aid than these great 
masters in science and art. I am aware that J am liable to the charge 
of reviving truisms; but there are architects who seek to conceal 
their own dullness under an affectation of enthusiastic admiration of 
the style of ancient Greece ; who abandon and pretend to despise the 
use of the arch in their designs, because it was unknown to, and con- 
sequently unused by, the Greeks, and thus produce buildings which 
can never be otherwise than unsubstantial and insecure, because con- 
structed of materials unfit for the practice of the style which they 
affect to follow. I remarked in speaking of the Custom House, that 
fractures were visible in the stone-work, which I could only attribute 
to a settlement in the foundations. I have since been confirmed in 
this opinion, by observing seven or eight similar fractures, particularly 
in the south and south-western parts of the building, some of a most 
serious and threatening aspect: thus this extensive ard costly pile 
will, probably ere long, require, like its prototype in London, a repair 
almost as expensive as its first erection. But to return to the banks. 
Having disposed of the principal joint stock banking-houses, Eder 
attacks, without mercy, the building in which the branch business of 
the Bank of England is conducted. Of the interior of this bank I 
know but little, and any apparent want of convenience may be perhaps 
car asahiet accounted for by the fact of its having been originally a 
private dwelling-house. With respect to the exterior, however, I 
ean assure you and your readers, Mr. Editor, that it is one of the most 
Pegeet street fronts which the town contains. It is of Italian charac- 
ter, exhibiting a Corinthian pilastral order of five intercolumns on a 
solid basement, with two stories in the height of the order, and an 
attic above it. The wall between the pilasters and the attic piers, as 
well as that of the basement is rusticated throughout. The ground 
floor windows have no other decoration than their moulded cills, and 
the ceutre opening, which till very lately was occupied by the door, 
has the only pediment in the facaite, supported on bold trusses. The 
cills of the one pair windows are lighter and more decorative in 
character than those of the ground floor, beside being supported by 
truases of varied detuil and pleasing design, from which festoons of 
fruit and flowers descend towards the heads of the ground floor open- 
ings. The attic is perhaps too high for the order it surmounts, but 
not more so than is the case in many well known buildings; Greenwich 
Hospital for example; and the narrowness of the street, and the pro- 
jection of the cornice almost neutralize this defect. The festoons are 
well designed and executed, and harmonize with the decorative cha- 
racter of the Corinthian order employed, as does also, in my opinion, 
the rusticated surface of the intermediate masonry. 1 do not know 
the date of this house, nor the name of its designer, but should think 
it must date some 80 years back; at all events it does credit to his 
taste, and Lam certain that most persons making any pretensions to 
architectural taste would agree with me that it is much to be preferred 

fore any of the modern banks which have been noticed by Eder. 
The removal of the door from its proper place in the centre, to the 
meagre Roman Doric porch beyond the line of front, has injured the 
unity of the composition, and the subsequent scraping of the stone- 
work has given it all the rawness of a newly finished building, without 
its sharpness of detail. In closing my remarks on this bank T cannot 
but express my astonishment at, and pity for, the /as¢e which could 
find so tnuch to admire in the tortured and unnatural decorations of 
the Union Bank, in the misproportion and coarseness of the Welsh, 
and consign the Branch Bank to such unqualified reprobation. 

The markets next en ge the attention of your correspondent. He 
commends the fish market as well adapted to its purpose, which may 
be the case now, but certainly was not until the fish-fags rose en masse, 
and with sundry threats of violence to the architect, demanded and 
obtained the admission of light in the side walls. St. John’s market is 
capable of fine effects of light certainly, in consequence of its great ex- 
tent, which on plan is about the same as York Minster, but other merit I 
cannot discover in it, and the construction of the roof is of the most 
ordinary and journeyman-like description, In referring to St. James's 
cemetery I was reminded of the circular structure in which Gibson’s 
beautiful statue of Huskisson is immolated. Independently of the ab- 
, Sardity of setting an eight foot statue in a place not twice that height 

in diameter, the thing isin itself most ungraceful. I am perhaps fore- 
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stalling Eder, but he must excuse me. Adopting the details of the 


‘Tivoli example of the Corinthian order, the architect appears to have 


aimed ata mean between the proportions of the temple to which it 
belongs, and the well known monument of Lysicrates. The result is 
that t i oa are neither those of horizontal composition like 
the temple of Tivoli, nor of vertical, like those of the little monumen 
named. Adi hubit has given these two ancient examples almos' 
the authority of rule es to the peas of circular buildings in the 
classic styles. At all events the medium here attempted is a com 
plete failure, and Bramante’s little temple of St. Peter in Montorio 
might have given the architect a hint that a varied outline migh 
be preferable to a severe one in so small a building. The termina 
which crowns the cupola is far from redeeming the other defects o 
the design. The enormity of burying so fine a work of art as Gibson’: 
statue in a coop like this, is the more to be regretted, as another b 
the same eminent sculptor which was intended to occupy the centr 
of the long room in the Custom-house, has, with the vessel which con 
tained it, gone to the bottom of the sea, somewhere near the mouth ¢ 
the Tiber. The cemetery in which this (1 really scarce know what 1 
call it, for it is neither 1 mausoleum nor a monument), statue-bo 
stands us one of the lions of Liverpool, and as a matter of course mu 
be admired by every body, but really those who do so must pref 
seeing animals in a reclaimed rather than a natural state, for it is 
very tame lion. I could say more on this subject, but shall refrain fi 
the present; for should Eder, like other “strangers,” launch out 
admiration thereof, I should prefer giving my opinion in the form 
a reply to his. 
Iam, Sir, 

Liverpool, Yours, &c., 

Jan 22nd, 1541. H. 





ON THE STYLE OF CAMPBELL AS COMPARED WITH 
THAT OF INIGO JONES. 


IN pursuing a criticism upon the genius of the Palladian school, tl 
excuse rests chiefly on the influence its pupils have bad upon tl 
growth of classic beauty, and on the exertions they have made 
rescue the treasures of antiquity from the dust: and though, in loo 
ing amidst the ranks of Palladio’s followers, we see art for a secor 
time as it were cradled, void alike of vigour or of finish, we cann 
but feel pleasure in peeping at its once infant condition, i tend 
we contrast it with its more advanced state: nor can we feel othe 
wise than sanguine, as we catch through this in fair perspective - 
promise of hastening maturity. 

Up to the 16th century architecture was less definite in outline, le 
studied in symmetry ;—you were awed by the mass, or were charm 
by the intricacy of its parts;—vou were arrested, it is true, but th 
the whole was after all only an agreeable perplexity. It was reserv 
for Jones and his followers to turn the stream of taste and to transple 
the graces of Italy. But the followers of Jones had not very much 
their master’s sentiment. They seem to have followed the fashion 
the time, as much as the sentiment of Palladio. Hence we fi 
Hawkesmore and Vanburgh casily catching the precise feeling 
Grecian rule, to the prejudice of the Italian. | 

Campbell how ever as a follower of Jones, and as a Palladian arc 
tect, seems more deserving of uttention, though whether he featw 
the original, or only staggers after him is a question.—In his mansia 
(so many of which grace our Jand) the sentiment of Palladio and | 
style of Jones seem both affected, Still Abas are conscious at the f 
glance of a stiffness in the design. You feel if an importent part is 
arrest that it becomes very often unpleasantly independent of the 
mainder; or ifa change of features are successively to please, t 
you are not led to them by approuches sufficiently easy. The eyc 
not courted, it is forced.—Sudden changes too often occur from | 
horizontal to the vertical, in that part where altitude is the aim; i 
very often in the front a sudden depression of the sides, disuniting 
a certain extent the centre from the rest, and destroying in 2 meas 
the harmony of relations by a want of unity. It seems as if the ar 
occasionally lept into his parts; as if notwithstanding his appar 
study of every subordinate feature in the Pallatial style, and of 
principles of Italian arrangement, the stiffness of the copy must rem: 
rather than the freedom of the original. It is true that you are lo 
ing at the design of a Palladian architect; that there are dispositi 
of the void and enriched, of the depressed and the elevated; that th 
are the same segmental and triangulur windows in mutual relief; 
balustrades crown the void, and that turrets, cupolas, columns, figu 
&c. prevent you dwelling on the breadth: but then you see too m 
of a studied arrangement. ‘You can almost detect the labours of 
artist; you ean almost discern the process by which the feature 
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his design ere apportioned; you see the architect as much es his edi- 


fice. When he introduces ornament he makes you to revel very often 
in a part where the eye should not remain, or be encloses a free figure 
in some stiff panel and destroys its expression. The decoration is not 
such that the part would look bare without it, or that the proportion 
would become affected if it was not there. You see not as in Jones 
the ornument as identified z/h the mass, but only as 2 part of it. You 
detect too much of the hand which placed it there, and too little of its 
relation to surrounding objects. 

Contrasting him with Jones whom he imitates, or with Palladio 
whom he affects, we at once see that his verv studv makes him miss 
the careless beauties of the former, whilst his caction prevents him 
soaring into the prand simplicity and rich excellence of the latter. 

Campbell thus although of the Palladian schvol is only of such in its 
leading characteristics, That quick perception of grace and of beauty 
ever necessary to relieve the huge superticies is not his. His sensibi- 
Yities seem dull upon the lesser auxiliaries, so useful to design. He 
is not grand in his comprehension, and yet at the same time minute in 
bis care; or if he does descend to minuteness, he does not chan 
from the greater to the less, fron the grand to the inferior with the 
care of a genius, but creeps into his parts with the fear of a copyist. 
Finally, he seems to bave wanted more quickness of apprehension, 
more fertility of thought, and more liveliness of fancy, to have in any 
way equalled his originals. 


February 10, 1541. 


FREDEKICK East. 


ST. LUKE'S CHURCH, CHEETHAM HILL. 


Str—Being a constant reader of your most valuable Journal, and 
knowing the great number of communications which must be forwarded 
to you for perusal, I appreciate the difficulty of the task you have to 
perform in selecting those which may best serve the two professions, 
the interests of which you so strenuously and successfully advocate. 
By way of apology for this communication, the following reasons may 
be deemed sufficient. 
| 1st. I consider the design and execution ofthe edifice alluded to to 
be of such high excellence, that it is only duing a bare act of justice 
to the architect to whose genius we are indebted for this beautiful 
work of art, and also to the admirers of modern ecclesiastical archi- 
tecture, to give a greater publicity to it than it has yet received, and 

Qndly. Not having observed anything more than a casual notice of 
this edifice in your publication, 1 think a few descriptive remarks, 
even from an incompetent person, if given in sincerity, and with an 
eye to the advantage and improvement of the profession, would not 
be misapplied. 

The church under consideration is advantageously situated in the 
township of Cheetham, on the main road from Manchester to Bury. 
The funds were raised by subscription, some of the principal residents 
in the neighbourhood being most liberal in theit donations; it is 
erected from the design of J. W. Atkinson, Esq., architect, who has 
adopted the Gothic style most happily blending the late ornamental 
with the early perpendicular style. Jt is very simple in plan, the budy 
of the church being divided by two rows of piers aud arches into nave 
and aisles; there is a steeple at the west end, and an altar recess at 
the eust, behind which is a large vestry. There are galleries in the 
aisles and at the west end. The rook of the nave is carried much 
higher than that of the aisles, sc as to admit of clerestory windows. 

he steeple consists of a tower und spire. Tlic former lias octagon 
turrets with buttresses at the angles, terminated with crocketted pin- 
nacles. The lower compartment has a well proportioned and deeply 
recessed doorway, over which is a lofty perpendicular window, and at 
the sides are windows similar in style. The spandrils over the large 
window are filled with perpendicular tracery, in the centre of which 
is the clock. The belfry has two varrow windows on each side, and 
is crowned with a bold cornice and perforated battlement, The spire 
is crocketted at the ungles, and beantifully cunnected with the tower 
rforated flying buttresses springing from the pinnacles at the 
angles of the tower; it is finished witha belt and crocketted finial, 
surmounted by a croas, the embiem of Christianity. 

The aisles are divided by buttresses aud crocketted pinnacles into 
six compartments, each decorated with a lofty winduw; the clerestory 
has two windows to every one in the aisles, also divided by smaller 
buttresses and crocketted pinnacles. The nave terminates at the 
east end with octagon buttresses, and a lofty side window te light the 
aliar recess. The east end is simple but original, having no large east 
rindow, but three well proportioned niches in its place. The ends of 
the aisles ure finished with windows similar to those in the side, and 
buttresses at the angles. 
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The whole of the external detail, window dressings, cornices, &c., 
are good, plain, and efective, and it seems to have been the aim of 
the architect to obtain a good outline rather than any small frittered 
ornament, which is only gained at a great expense and trouble, to be 
lost sight of when vi at a little distance. 

On entering the churchyard from Manchester, the spectator has a 
S.W. view of the church, the tower standing boldly forward, and the 
pimacies and fying buttresses which connect it with the spire giving 
a diversity of shadow which is most beautiful. The beauty of this 
view is somewhat lessened by the three large windows in the tower, 
which crowd it too much, and having only the octagon buttresses at 
each angle, they seem inadequate to support the weight of the belfry 
and spire; it is also o pity that the spire was not higher, as it does 
not harmonize with the beautiful proportion of the tower. At the 
east end you sec the effect of the three niches, which are substituted 
for the great window. 

From the tower you enter a vestibule under the gallery, which is 
divided from the body of the church by an ornamental glass screen. 
In the centre of the vestibule and opposite to the entrance door, is a 
handsome stone font, and on the right and left are doors which com- 
municate with the gallery stairs as well as the body of the church. 
The altar is beautifully ornamented with perpendicular panels and 
niches, with richly ornamented canopies; itis lighted by side windows, 
which have a good effect. It is composed of two compartments, di- 
vided by a bold cornice, which runs underneath the side windows. 
The lower one consists of three Gothic panels with heads of tracery, 
in which are written the Creed, Commandments, and the Lord’s 
Prayer; on one side of the altar table is a deeply recessed doorway to 
vestry, and ov the other a false one to correspond. The side walls 
under windows ure beautifully ornamented by a series of small arches, 
springing from isolated columns with foliated caps and bases, forming 
a sort of triforium. The top compartment consists of a large centre 
panel, which it is hoped will be fitted with some talented painting ; 
on each side of this are niches and rich canopies; the plainness of the 
wall above this is hid by perpendicular panelling which reaches to 
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the ceiling. 

The salvit which is situated rather on one side of the altar, is 
quite exquisite. The base represents a rock, on which are seated 
statues of our Saviour and two Magdalens which support the pulpit, it 
being the medium through which the Gospel is propagated. On the 
other side of the altar is the reading desk, which is a large Gothic 
chair, with a stand for the books supported by an eagle; between it 
and the pulpit is a smaller chair for the clerk. 

The organ screen is very beautiful, in the ornamental style, divided 
into three compartments by niches, canopies, Mc. and crowned 
three crocketted spires and pinnacles. The organ is a very good one, 
built by Hill of London, at an expense of about £600. 

On entering the church from the west end, the eye is disagreeably 
affected by the west gallery projecting too fur into the church, and 
cutting short the view of the altar piecc ; this, however, ceases when 
you get fairly into the church, and if viewed on a fine day, is very 
chaste and elegant. Turning round on reaching the altar, you have 
a view of the organ screen. It is to be regretted that it and the altar 
piece do not accord better as to style. for there is decidedly a want of 
unity in them when viewed as part of the same edifice. = 

I am happy in being able to state that the ee and painting of 
this beautiful church was intrusted to the care of Mr. Atkinson, who 
seems to have spared no pains or trouble in fulfilling the arduous task 
imposed on him. The whole of the walls are tinted of a warm stone 
colour, the mouldings left white, and the most prominent members of 
them gilt, which gives it a most rich and mellow appearance. The 
ceiling over the nave is divided by the roof principals, and moulded 
ribs into square compartments, and these again painted in imitation of 
oak tracery and panels. The pews are painted to imitate grained 
oak, aud lined with crimson moreen. There ix accommodation for 
about fifteen hundred people. 

The cost of the church 1 have not been able to ascertain. The de- 
sign first determined on was to have been erected for about five thou- 
sand pounds, but when it was as forward as the window cills, it was 
altogether altered, and continued to be so until finished, so that it is 
now supposed to have cost from fourteen to fifteen thousand pounds. 

Craving your indulgence for so lengthened and mene 5 
sional a deseription of this interesting and beautifil church, and hoping 
that you may bave an opportunity of testing the truth of my remarks 
by 2 personal view of it. 

T remain, your obedient servant, 
Frank T. Beriuovse, Architect. 

Grosvenor-equare, Manchester, 

February 9, let. 
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ae following examples will suffice to show the application of the for- 
youle = - 
Example 1. A cast iron beam of which the transverse section is.a rectangle 
(fs. 1), is supported horizontally on two props placed at the distance of 36 
eet apart; what load will the beam sustain at its middle point including the 
effect produced by its own weight, its depth in the direction of gravity being 
.22 inches, horizontal breadth 3 inches, and specific gravity 7°372, that of 
‘water being unity ? 
The formula by which this example is resolved, is number 3 of the com- 
ment for the strength of rectangular beams, and hy substituting the nu- 
es values of 4, d and 7, we get 


mesee bd? 76x 3 x 22° 
iy 36 


lf the beam were of Memel Fir of which the specific cohesion is 1°154, 
that of the given material being 4°334; the strength would be found as fol- 
lows :-— 
«4334 306533 - > 1154 + 81°62 cwt. nearly; and in this way the 
‘strength may be calculated for any other material of which the specific cohe- 
sion is known. 
Exomple 2. Let the length and depth remain as before, what must be the 
breadth to sustain the calculated load of 306°533 cwts ? 
In this case the formula is No. 3 of the values of 4, and by substitution, 
we get 





=z 306°533 cwts. 


36 x 306533 


i 
va — =3 inches. 


"F676 ~ 


Evample 3, Let the length and the breadth remain, what must be the 
depth to sustain the calculated load of 306°533 cwts ? 
Here the formula is No. 3 in the values of d, and by substitution we obtain 


d dw 36 x, 306°533 
“A/S F605 76.3 


And exactly in the same manner may the strength, breadth and depth be 
calculated for any other case, observing always 10 cinploy the constant which 
is adapted to that particular case. 

Example 4. A cast iron beam of which the transverse section is an open 
rectangle (fig. 2), is supported horizontally on two props 36 feet apart; what 
load will the heam sustain when equally diffused throughout its length, the 
breadth being 3 inches, the whole depth 22 inches, the depth of the open 
part seven-tenths of the whole depth, and the specific gravity 7°372 ? 

The formula for resolving this example is No. 4 of the compartment for 
open heams, where we have 

Lo2 ba? Vapi) V2 3% 2M) v2 2 3 ABA x 659 


00) RE eeennes aoe cea eg DTIA CEPTS ASTI = 36 


i ot 


sz: 22 inches. 





402°7848. 

The breadth and depth to bear the given load, may respectively be found 
as in the preceding case. 

Example 5. A cast iron beam of the grooved or double flanged section (fig. 
3), has its extremities fixed into solid walls which are 36 feet apart; what 
must he its depth to support a load of 928 cwts. at the middle of its length, 
the whole breadth being 6 inches, the lesser or middle breadth three-eighths 
of the whole breadth, and the depth of the middle part or that between the 
flanges three-fourths of the whole depth ? 

: The formula for this example is No. 5 of the value of d, for the grooved or 
double flanged section, from which we have, g= 1 — 3 = 3 = °625, and p=°75, 
and therefore it is 


a lus i 36 x 928 4 
= Gr é(1 >) (3 x 60 (l= °625 x a5) = 25% in. 


and consequently, the depth between the flanges is 25°75 x °75=19°3120 or 
19.5, inches, 

Lecavte 6. The whole breadth of a feathered or single flanged beam is 8 
inches, the lesser breadth 2 inches, the lesser depth % of the whole depth, 
and the length 36 feet; what must be the whole depth so that it may sup- 
port a load of 1200 cwts, uniformly distributed over the length, supposing 
both its ends to be fixed as in the last example ? 

The formula for this case is No. 6 of the values of ¢, for the single flanged 

8-2 


or feathered section (fig. 4), from which we have ¢= — = 75 and p 


f=°625; therefore by substitution we get 
a= { dw (vi-ges Ving a e 
91-26 (gp? x leg) 
36 x 1200 (./1—'75 «x G259+ 4/1 ~-75)* 
{ 9226 (l—-75 x O208x1—-75) 
_atd consequently the lesser depth is 23-908 x “625 =: 14:94 inches. 


}4es23-908 inches, 
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', From what has been done above, the mode of ‘reducing’ the chies for the 
other sections will become manifest, and since our limits will aot permit us 


to enter at large into the subject, the subseqnent illustrations must be left 
for exercise to the reader. 





RAILWAY BILL. 


Tue Board of Trade has opened the campaign against the engineer- 
ing interests, and we fear with better success than ever. Last year 
they were defeated on the Steam Navigation Bill, aml obtained a par- 
tial success on the Railway Act, but by the mere passing of this meae 
sure, trivial as it was in itself, they have got the point of the we 
in, and are preparing to drive it home. Fortune has worked well for 
them in the interim, a series of lamentable accidents continued almost 
uninterruptedly during the recess, and the government borne on the 
full tide of public alarm and interested exaggeration, sail on to com- 
plete their victory. We attribute their success both last year and 
this, for we fear that it is already certain, to the inefficient mamer in 
which the opposition was conducted, if indeed that could be called 
opposition which was to a great degree suicidal assistunce. It is true 
the railway press thundered, but the great division among the railway 
interests prevented any effective combination, while officious indivi- 
duals, anxious to show their importance by any kind of meddling, had 
full opportunity of deluding the ministers as to the feelings of the 
companies, and of being deluded themselves. We ourselves in this 
might have been in some degree tc blame that we were satisfied with 
leaving the matter in the hands of the directors, and that we did not 
epforce that there were uther interests also concerned, the representa 
tion of which could not fairly be trusted to a body having enough to do 
to defend themselves. It was a parallel case to the steam navigation 
bill, and bad we done rightly we ought ut once to have seen the course 
which it was our duty to have adopted. We felt that in the one case 
the steam-boat owners would neglect the interests of the marine engte 
neers, and we aroused that branch of the profession to the necessity of 
uniting and protecting themselves, co-operating with the steam-boat 
owners in their opposition to the general principles of the bill, and 
keeping a watchful eye upou whatever was calculated to affect theme 
selves in particular. A similar course of proceeding it now becomes 
incumbent upon us to urge in the present instance, the railway direce 
tors are absolutely insensible to the dangers which menace themselves, 
so that it is worse than useless to expect that they will afford any 
protection to those much more menaced—the engineers. We have 
seen the disposition tu interfere with the due exercise of the profes- 
sion manifested im the steam navigation bill, and we see it still further 
developed inthe report of the railway commissioners to the Board of 
ila In this report the engineers inay find what is iv store for 
them. 


Wath regard to the nature and extent of these powers, the proper distinc- 
tion appears to ns to be that the Government should not attempt to interfere 
in questions of an experimental nature, which are still subjects of discussion, 
and admit of a fair difference of opinion among practical men; nor should it 
attempt to regulate matters of detail, so as to take the wanagemeut of the 
railways out of the bands of the parties immediately responsible, viz., the 
Directors and their officers. 

On the other hand the Government should have the power of enforcing, 
whenever it is found necessary, the observance of all precautions and regnla- 
tions which are approved by experince, and are obviousiy conducive to the 
public safety, For instance, upon such points as the comparative advantages 
of six and four-wheeled engines, the best construction and mode of laying 
down rails, the best form and construction of wheels, axles, &c., and other 
points of a similar nature, upon which the practice of the best conducted 
railways differs, and the opinion of the most e:ninent engineers is by no means 
decided, it would be premature for the Government to interfere until experi. 
ence has solved the questions which may still be fairly considered as doubt- 
ful. 


Here we have an admission that although government do not now 
interfere, they reserve the right of “doing so at a future period, anc 
they claim the power of introducing upon all railways, whatever ha: 
been adopted and proved to be conducive to safety by the practice 0 
those which are considered to be the best conducted.” Proven! wha 
hus been proved in these days of invention and innovation, hus the 
stage coach been proved? has the sailing vessel? hus timber beer 

roved to be the best materiul for ships? What has been proved t 
e perfect, or impossible to be superseded? and the Board of Trad 
would come forward and deprive the engineer of the freedom of com 
etition. Would commissioners, advocates of the fifty-six inch gauge 
have allowed the broad gauge and all the consequences attendant o 
it, or would they have been sutisfied with what had been ied an 
appraved upon the ‘best conducted railways ! Would turopike roa 
0 
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commissioners have allowed an approved and adopted mode of com- 
munication to be superseded ¢ us recollect. invention is al- 
ready at work to supersede the locomotive, that many of these plans, 
although not yet yi ek to beer, have shown great iugenuity, and 
have been made to work ; and is competition to be dependent on the 
dictum of government commissioners? If the engineers think they 
will work best in government harness, let them be submissive ; if they 
do not think so, let them at once step forward, and act before it is too 
late. The rai had hie province invaded often enough 
by Irish and English railway commissioners to kuow what he has to 
so that he ought to want but little urging te impel him to do 
his duty. The locomotive neer will see that he has advisers 
ready to dictate to him the number and form of the wheels of bis en- 
gines, the axles “ anc other points of a similar nature,” whose thraldom, 
unless he escape by his own exertions, he will find # difficult to avoid. 
marine engimeers, and the other branches of the profession bave 
their interests concerned in those of the profession generally, and they 
must recollect thet in fighting this battle they are ing their own. 
“Lazarus is not dead, he only sleepeth,”~-steam navigation jobs, if 
they have one head cut off, hydra-like always produce more, and the 
success of the railway measure will furnish a precedent by which other 
and more stri euactments may be obtained. We call therefore 
on the rally to meet, and resist the proposed invasion 
ef their rights—to dismiss all personal disputes on this occasion, and 
to sce only their personal interests—let the younger members of the 
profession net be behind hand, their career is before them, and if they 
do not wish their prospects to be bli and themselves converted 
imto a set of government sycophants, let them support their elder 
beethren in maintaining the general cause. We have “nostro consilio” 
successfully aided in one campaign, we have been rewarded by the 
thanks of the interest, which we defended, and we pledge aleo on the 
issue of the present effort, the same exertions and the same regard for 
the rights of our constituency. 

The chief stipulations which we consider that the profession should 
make with the govermuent are, 

First. That as little interference as possible should take place apon 

jects connected with engineering, and that such interference should 
be limited to matters rendered absolutely imperative by public safety. 

Second. That no regulation should be made without the subject in 

uestion having been duly investigated, either by the Institute of Civil 

incers, or by a commission composed of engineers belonging to the 

branch to which the subject relates, not railway commissioners, go- 
vernment engineers, or toyal engioaeers. 

Third. That examinations directed by the act shall be public, ac- 
cording to a regulated and uniform plan, and shall be conducted by 
the Institute of Civil Engineers, or by the departments of Engineering 
of the Universities of London, Glasgow or Durham. 

Fourth. That in case ofa difference of opinion between the com- 
missioners and veugee™ it shall be left to the decision of arbitrators 
mominated by party. 

Fifth. That a portion of the railway commission shall be composed 
of civil engineers. 









ENGINE DRIVERS ON RAILWAYS. 


TSE late accidents on railways, and the unfortunate loss of life which 
bas occurred in many cases, have naturally directed public attention 
more forcibly towards providing some efficient remedy against their 
recurrence; for alth it is very true that the accidents frequent by 
the former method of conveying the public by coaches were, for the 
most part, attended by a mach greater propor scorns loss of life than 
has occurred on railways, we naturally expect that the talent and 
expenditure employed in ompoue these undertakings would have 
obviated such calamities by foresight and arrangement, and in cune 
firmation of the justice of this opinion, it is further remarkable that 
accidents, till recently, bave been very unfrequent and seldom attended 
loss of !ife. Many railways were opened during the past year, and 
eir want of a PG may have tended to cause irregularity. 
We may also be allowed to entertain an opision that previous success 
on older railways has caused, in some degree, a relaxation of care on 
the part of those entrusted with the management of new ones, both in 
the selection of proper officers, and in ing out the recommen- 
dations of those professionally ¢ d in the practical detail, so as to 
éffect that uniformity of action throughout the entire establishment 
which is nee to insure success. In the management of a rafl- 
‘way, s in that of the army, it appears necessary that business should 
be conducted by a head managet, deriving hie authority and receiving 
instructions immediately from the board of directors, having under 
him gratations of officers, who should be held responsible for the due 
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performance of the duties of themselves and. their subordinates, end 
have the power of appeal to the board of directors in eases of dispute, 
they should also be protested from the individual interference of 
iteration witches pra pantearaliee “btn onsale 
partment rm pom , and these superior from the manager 
as the official organ of the directors. 

It may be argued by many, that such an arrangement.as we propose 
would open a door to abuse of power by the superior officers and 

t, but a determination on the part of the di to maj 
tain order and - pearabetd feeling among them, by considering w 
impartiality and minuteness every case of appeal brought 
their notice, and by reprimanding the delinquent, however high his 
station, would effectually curb any such evil. 

Most, if not all, railway companies bave established some code of 

tions for a portion, at least, of their servants but recent ine 
ae seem to show that they have not always been enforced with 
the decision necessary to render them available in all cases, and it is 
doubtful how far they may embrace and define the duties of every 
servant connected with the executive, for unless their respective 
responsibilities are clearly understood, it will become difficult to as- 
certain which of two parties may have acted improperly, regia 
each be actuated by a laudable desire to further the safety of the pub- 
lic and the prosperity of the railway; the decision on the part of the 
directors becomes doubtful, and perhaps the occasion may pass without 
being legislated upon at all, or at most an order is passed which, beia 
observed for a time, falls into disuse from its isolated character; an 
if it becomes necessary to adopt any improved local arrangement, this 
is also in danger of being applied to individual cases rather than to 
the general system. 

The responsible duties of the engine-driver conducting each railway 
train, have marked him out as the peculiar object of public inquiry 
and censure, and it may be naturally assumed as unfortunate that these 
men have risen in many cases froin classes uneducated, so far as book 
learning is concerned. The knowledge of reading and writing, no 
doubt, gives man a moral standing and feeling of confidence that can 
be acquired in no other way, but we by no means admit that engine 
drivers are uneducated for the duties required of them, after having 
undergone a practical apprenticeship for many years as assistants om 
the engines they emulate to conduct. and being intrusted with their 
care after proving themselves sober and attentive servants. 

Men educated in the theoretical knowledge of the laws of latent 
heat and expansion of fluids, would, we think, be quite unable to con- 
duct an engine ten miles without an accident, unless they were prace 
tically initiated in ite management by serving an apprenticeship to 
the more menial duties; and it is very doubtful how far he would 
exercise the ontinued watchfulness and caution necessary, if the 
sense of danger were removed by tov much contidence in the effi- 
ciency of an education such as bas been proposed by sending them to 
institutions for acquiring this knowledge. 

Of the many accidents which have lately occurred on railways, we 
think that there has been a prevalent want of system in giving signals, 
as well as disregard of duty in not exhibiting them. To render sig- 
nals efficient, they should be conducted with the greatest sempiscity as 
well as certainty, and where many signs are sought to be ol fa 
as proposed by tlie Raitway Conference, there is great danger of an 
improper one being used. Where a signal of danger becomes neces- 
sary, it must generally occur from irregularity or accident, and we 
think the railway system will not be complete until provided with a 
ready means of immediately transmitting information to every part of 
the line, as by telegraph. This has been adopted ona short line in 
the metropolis on the electro-magnetic principle with eminent suc- 
cess; indeed we doubt if the business could be conducted with safety 
untess provided with such an instrument; an efficient means of com- 
munication is also required between the guards and engineer of the 
train, to give information of any accident that may occur to a carriage 
or otherwise. 

Engine drivers are, however, placed in so important a relation to 
the safety and prope conduct of railway trains, that it has become a 
serious necessity, felt alike by the proprietors of railways and the 
public, that they should become or be chosen from a superior class of 
operatives, and it is their position t« which we wish to call more 
immediate attention. To attain this object it is indis oad requi- 
site that their moral conduct and emulation in the skilful discharge of 
their duties should be fostered by the due consideration of their su- 
perior officers and employers, and that they should be carefully pro- 
tected from interference or injustice when acting with propriety. As 
a reward for merit we should recommend an honorary, rather than a 
pecuniary consideration. A medal, we think, w rove a more 
certain inducement,jfrom its being, sud generis, a certificate of good. 


character. 
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commissioners have allowed an approved and 
muiication to be superseded? us recollect invention is al- 
ready at work to supersede the locomotive, that many of these plans, 
although not hap pt ok to bear, have shown great ingenuity, and 
have been made to work; and is competition to be dependent on the 
dictum of government commissioners? If the engineers think they 
will work best in government harness, let them be submissive ; if they 
do not think so, let them at once step forward, and act before it is too 
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have the power of appeal to the board of directors in cases of dispute, 
they should also ‘be protected from the individuel interference of 
receiving orders from any other then = sper officer in each de- 
partment respectively, and these superior from the manager 
as the official organ of the directors. 

It may be argued by many, that such an arrangement as we propose 
would open a door to abuse of power by the 9 tahindlcgocags and 
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‘By jaw; engine drivers of railway ‘traine bave not been 


conteraplated as a distinct body, nor have their duties and responsi- - 


bilities been defined, except in | acts relating to all servants of 
vallway conipaniés, and it isto this point we think the attention of 
legislature may be dirested with peculiar advantage ; in case of acci- 


dent occurring from negligence, it is of vital importance to the com- 
munity at large that st rate the delinquent should not again be 
suffered to risk the loss of life, the mere punishment by fine or other- 
wise is not enough to protect the public, and no combination of the 
railway interest to denounce the man as unfit tor the trust is sufficient 
to meet the case, for unless thé delinquent has been condemned by an 
impartial judge, fully competent to understand the case, it remains 
uncertain if he or some other have been guilty of the offence, and 
opens a door to persecution which will effectually prevent men of 
honourable intentions from accepting duties of so arduous a nature; it 
is therefore as necessary that they should be protected from injury 
when discharging their duties with fidelity and care, as that they 
should be punished when the reverse obtains, and to attain this ob- 
ject we should propose that men in this occupation be governed by 
aws in some measure similar to those enacted for the observance of 

ilots, to whose duties as conductors and guardians of life and property 

e ap deat more nearly than to any otlier. 

or this purpose it will be necessary to institute a corporation 
similar to that of the Trinity House, whose duty and responsibility it 
should be to examine and grant licences to proper persons for the 
conduct of railway engines, and to make bye laws for their regulation, 
and enforce them after approval of the Privy Council, which bye laws 
should be publicly exhibited for the inspection of all persons interested 
therein, for at least three months previous to being enforced. In 
carrying out the intentions of a new act of this description, it would 
be necessary to allow some latitude in the granting of licences to those 
who are at present engaged as engine drivers. In future, however, 
those entrusted with the charge of engines might be divided into 
three classes, viz., Ist, engine drivers; 2nd, engine drivers or stokers; 
and 3rd, apprentices; the two former should always accompany the 
engine, and perhaps the apprentice also, whose instruction should, 
however, in part consist of mechanical kuowledge acquired in the 
workshops; as fitter each man should derive his authority to act in 
either capacity by licence, stating the grade to which he belo 
granted after due examination and certificate on oath of the examining 
officer, which licence should be renewed every vear. Each apprentice 
should serve five years before he becomes eligible to receive a licence 
as second engine driver, and each second engine driver should further 
serve three years before he is entrusted with the entire command of 
an engine as first engine-man, when he should execute a bond for se- 
curing obedience to the bye-laws. An annual premium should be 
paid for each licence, to defray the expenses of carrying out the act, 
and the surplus be carried to a fund for superanuated and infirm 
drivers, which fund should be also provided for by a per centage of 
(say) sixpence per pound retained from their earnings when employ- 

. All appointments should be registered. Licences should be re- 
voked, annulled, or suspended by the engineer-in-chief, and those 
suspended may appeal to the corporation. 

No unlicensed person should take charge of any engine, under a 
penalty. The description should appear on his licence, aud none be 
allowed to act until registered, or without producing his licence. He 
should deliver up his licence when required, und be liable to penalty 
for acting when suspended. He should be liable for lending his li- 
cence, for drunkenness or misconduct. Drivers quitting without con- 
sent should be liable to penalty, and a penalty shoald be enforced on 
railway companies for employing unlicenced engine drivers. Penal- 
ties should be appropriated to a relief fund. It would not, however, 
be a sufficient security to the public that the engine drivers ouly be 
made subject to these or similar regulations, it is imperative that all 
other servants connected with the transmission of trains should be 
subjected to similar regulations and strict definition of respective 


ies. 
We think it has been far too frequently the practice to allow blame 
to be cast on the engine drivers, rather than sift to the bottom who 
may have been the real delinquent, and it has been lost sight of by 
the public, that perhaps eight out of ten of the late disastrous acci- 
dents are not wholly attributable to their negligence, and that such a 
undiess charge against a pad of men when endeavouring to exert 
their utmost abilities, is calealated to cause a bad moral influence, 
and deber intelligent persons from accepting a situation where no 
protection is afforded. 
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DRAINAGE BILL. 


We have long wished that some measure should be brought forward 
to provide an efficient system of architectural police, and we are pleased 
to see at last some hopes of this being effected. in the hands of the 
architect and the engineer to a great degree are left the health and 
happiness of the population, and this is particularly the case in 
towns. The medical man does but follow, for the responsibility lies 
more on the architect than on any one else. Most of the requisites 
for health depend on the due administration of his duties, food {s sup- 
plied by others, but he has to provide lodging, water, drainage—nay, 
it may be said, even air. If we want to appreciate how great is this 
responsibility, let us take two cases from this metropolis, we will take 
the western or Kensington division, and the eastern or Whitechapet 
division, in the former the annual average of deaths is 2:2 per cent., in 
in the latter 3°4 or more than 50 per cent. higher, a result attributable 
malt to the want of drainage and to the bad mode of construction. 
In Whitechapel there are as many as four females in a hundred who 
die in a year, an average as low as that of Lisbon, while as we have 
seen, in another part of the metropolis the average is little more than 
one half. It is not our purpose at present to enter at any length into 
this subject, for we presume that our readers must be too well aware 
by experience of the main facts—we here however state it as our de- 
cided conviction that one-third of the deaths in this metropolis, caus- 
ing an annual loss of Ten THovsanD LIVES, is mainly owing to the 
inefficiency of our architectural police, and let it be remembered that 
London is one of the healthiest cities in the world, that even the great 

rtial mortality of which we have spoken is nothing to that of Dublin, 

anchester, Glasgow or Birmingham—still in the last ten years One 
Hundred Thousand Lives have been sacrificed in this metropolis of 
civilization through the ignorance of the public, and the negligence of 
the legislature. 

Upon the architect, we have explained, that there devolves a high 
share of responsibility, that upon the due discharge of his duties the 
health of his fellow-citizens is dependent, we therefore say that it is 
incumbent on the profession not to be supine under such circumstances, 
but to give every aid in their power towards remedying the evils 
which have sprung from abad system. The proper fulfilment of these 
onerous duties gives the architect a high claim upon the public sym- 

athy, and must tend to raise the moral and social position of the pro- 
ession. The architect ceases to be an artist, whom we call in to 
minister to our luxuries, or a mechanic, whose brick and mortar ser 
vices we can cheaply pay, he comes before us in another capacity, he 
has more weiglity cares, and the public will not on'y give him a larger 
share of their esteem, but a greater measure of power. It is to in- 
structed men that the public have to look for the efficient direction of 
a proper system, and tu no other hands can it be satisfactorily confided, 
We therefore call on the profession in the consideration of this im- 
portant question to dismiss their private interests, and to consult only 
their public obligations, to look with kindness at measures calculated 
to elevate the dignity of their pursuits, and tu see defects only for the 
purpose of giving every assistance to amend them. 

We confess that the consideration of recommendations, such as those 
contained in the Drainage Bill, is to a certain extent involved in diffi- 
culty, for an interference with existing modes is evidently calculated 
to disturb and seriously injure many private interests. By the pro- 

osed enactment the landed proprietor wili not be allowed to build as 

e likes, he will be put to expenses which he would be anxious to 
avoid, and he will not be able to make as much as he formerly could 
of his property. This is the first feeling suggested on reading the 
bill, but we should take but a narrow view of the question did we limit 
ourselves to such a view. There are other private interests concerned 
besides thuse of the holder of building ground, there are the interests 
of all classes of the consmunity which are affected by the bad working 
of the present system. Let us suppose that in the midst of Pimlico or 
the Regent’s Park, among houses in which every comfort has been 
studied, a small plot should be left unbuilt, it is clearly in the power 
of the owner at present from the demand for habitations created by 
the population already established in the neighbourhood —it is clearly 
in the power of the owner, we say, to establish a pernicious fever colony 
in the midst of the most healthy district. In his anxiety to make the 
most of his property he may, as others have done, build a nest of 
houses, back to back, with narrow alleys, no thorou iifare, and without 
drainage, and without provision for the removal of filth of any kind, or 
he may do worse by letting all the refuse fill one open drain. Let the 
windows be small and immoveuable, the rooms of the most cramped 
dimension, let him fill these houses with those who are unfortunately 
competitors for the worst accommodation, and malaria will do the rest 
fever will spring up in the devoted district, the houses of the poor 


will be desolated, death will do bis work in every house, ten, twenty, 
thirty cases of disease in one habitation—the leaven has worked, and 
paula will go abroad to carry its werfare among the rich and the 
‘beautiful, and teach its awful lesson of the common interests and common 
liahilities of human nature. Tiijs is no exaggerated picture, no effort 
of the imagination, we can point out the districts, name the houses, 
number the victims,—a fever map of the metropolis would be dotted 
with black and livid colonies of death—here is the active volcanoe, 
here is that which has had its day of ravage and now slumbers for. 
awhile—in that darkened alley, where there 1s scarcely a pathway for 
the solitary visitor, sixty cases of fever have broken out at once—that 
tow of lodging houses furms oue perpetual hospital, the surgeon is 
never absent from its duors, the hearse is a punctual visitor. “All the 
evils, which we have depicted, may be brought about by ignorance or 
negligence, and there is no remedy, except at the expense of the vic- 
tims. The sewers are made from the geueral rates, the union officer 
is sent to cure the sick, the weaken labourer, the widow and the 
orphan become burthens on the poor rates, the public slumber, another 
crop is prepared for the scythe, the same scene is repeated, and still 
we remuin inactive. It would be no exaggeration to say that the 
portion of poor rates in Marylebone immediately attributable to fever 
colonies is not less than twenty per cent. a heavy penalty for private 
cupidity and public negligence. 1t is therefore vo valid interest for 
which the landowner would ask protection, he has profited hy a public 
wrong, and on the remedy of that evil he must abide the consequences, 
were they more severe then they are likely to be, while he will equally 
profit by the public advantage. The results to be expected frum an 
efficient system of architectural hygiene are a diminished rate uf more 
tality among all classes, and a considerable reduction in the poor rates 
—udvantages, we presume, in the contemplation of which all private 
interests must sink in the scale. The amount of poor rates fur the 
metropolis alone is above half a million, asum the diminution of which 
camot fail to be a boon, while it will furnish a good set-off against 
any expenditure which may be necessary under the new arrangeinents. 
in the profession, as regards personal interests, the same compensation 
will be the result, if any loss should be sustained by the builders of 
low class houses, yet there is again in the increased activity given to 
other departments. ; 
Taking up the bill itself, under these circutnstances, and cunsider- 
ing that jt has yet to pass through committee, we sball bear but slightly 
upon its individual details, for although many of them are highly ob- 
jectionable, yet as a general feeling prevails that they will be amended 
in the further progress of the meusure, it would be but wasting the 
time of our readers. The first clause by including every borough und 
market town, necessarily takes in many places of smal] population, in 
which the proposed enactment would be unnecessury, we suvuld 
therefore suggest, that there should be a general limitation, to the word- 
ing uf the clause any borough, market town, town or village, having 
more than -— thousand inhabitants. We certainly think that it is 
but equitable that those proposing to build on any property should 
provide it with proper sewers ; streets ure as much for the public as 
for private use, but sewers are more for private use than for that of 
the public. The second clause, which is retrospective, and requires 
drains tu be made for unprovided houses now existing, we think bears 
particularly bard wpon the occupier, and we hope will receive due 
modification. The third clause provides fur the alteration of foun- 
dations on rebuilding old houses, and though it will prove burthen- 
some, is a necessary consequence of the general tenour of the bill. 
The seventh clause gives a usual and necessary power to commis~ 
sioners of sewers to open any private drain, and the eighth, power of 
compulsory cleansing of drains, water-courses and cesspouls. The 
seventeenth cluuse provides for the inspection of all proposed build- 
ings by the surveyor, who is to see that the provisions of the act are 
complied with, fixing a maximum fee of 3/. 10s. and a minimum of 
18s. The nineteenth section enacts that houses are nut to be built 
below the level of the ground without areas. The 20th clause de- 
clares that no close court shall be built nor any of less width than 20 
feet; the Marquis of Northampton who has already alluded to the 
subject, will probably move as an amendment that the width of alleys 
and streets be regulated by the height of the houses. By the succeed- 
ing clause houses may not be built back to back. The 2drd section 
says that walls shall be founded on concrete; the 24th thut the level 
of the ground floor shall be at Jeast 18 incbes above the level of the 
footway or road adjoining, and air bricks shall be built in the walls 9 
inches below the level of the floor, so as to allow of the free circulation 
of air beneath, The 25th section is the one, which hus excited the 
most attention; it provides that no room in any house having only one 
room on the ground floor, or having only four rooms in all shall be less 
thun eight feet in height, aud that in every such house there shall be 
ut least one room 12 feet by 12 inthe clear. The next section pro- 
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vides that every room glee 144 square feet of flooring shall have 

size, Which admits of being opened 
freely. The restriction as to height and breadth appears to be bad, 
as the object might be answered effectually by requiring a superficies 
for windows of 14 are feet and 2 quarter. The 27th clause de- 
clares that cellars shall not be occupied as dwellings, but it seams very 
difficult at present to carry such a provision into effect, for in Liver- 
pool there are 35,000 persons living in cellars, and in Manchester 
hae he a population which it would be inconvenient suddenly to dis- 
odge. 

By next month the bill will have assumed a more tangible form, and 
we shall then be enabled to consider in what way the clauses will bear 
on the profession, but at present, with the prospect of extensive modi- 
fications, we feel that this labour would be useless, 





THE HALICARNASSIAN MARBLES. 


THE attention of the learned world has lately been much attracted 
to the precious remains of ancient art still existing iu Asia Minor. 
The researches of the Dilettanti society had contributed nota little 
towards a knowledge of some of its architectural inonuments ; and the 
labours of Captain Beaufort had opened the means of acquaintance 
with the southern coust. But it was not until the publication of the 
travels of Mr. Fellows, in 1839, that the public became aware of the 
extent of the treasures that exist in that most important part of the 
incient world. In consequence of the interest excited by his work, 
Mr. Fellows was induced tu retarn to that ounntry, under the auspices 
of the Geographical Society 5 wud we are informed that the result of 
his journey has been the acquisition for the British Museum of some 
sculptures of a most valuable chiracter, from Lycia ; and the construc- 
tion of a correct map of 2 portion of classie ground which Lieutenant- 
Colonel Leake describes as “a complete blank.” So little was known 
of the interior of Asin Minor, that it was left for Mr. Fellows to make 
the discovery of various cities of great extent, with whose very names 
no previous acquaintance had existed, among which one may be par- 
ticularized nambering a poprlation of not fewer than 30,000 souls. 
We trust that the result of these researches will soon he brought be- 
fore the public. In the mean while it is our present purpose to solicit 
attention to the fact of the existence uf some highly valuable remains 
of antiquity at Halicarnassus, the ancient and celebrated capital of 
Carya, in order that advantage may be taken of our present favourable 
position with regard tu Turkey, and that, while our fleet is in the iin- 
mediate neighbourhood, the sculptures iu question may be rescued 
from the ignorance and barbarism of their present possessors. 

Halicarnassus was situate on the coast of Asia Minor, near its south 
western extremity; and, upon the death of Mausulus, the King uf 
Carya, B.C. 340, it became remarkable as the site of that faious 
monument erected to his memory by his Queen Artemisia, which gave 
the name of Mausoleum to all similar structures, and which is so ela- 
borately described by Pliny. The present name of this place is Bou- 
droun, and it forms a part of the province of Anatolia or Auaboudl, 
Boudroun appears to be, through the term Petruini, as the Turks write 
it, a corruption of Pietro, or “ Castellum Saneti Petri.’ The best ace 
count of this spot and its antiquities, with which we have been able to 
meet, is that contained in Dr. Clarke’s Travels, col. iii. pp. 256 and 
265. Ina note on the latter page, he says, “We are indebted for the 
information which follows, concerning Halicarnassus and Cnidus, to- 

efher with the plan which accompanies it, to the observations of Mr. 
Morritt, celebrated for his controversy with Mr. Bryant on the subject 
of Homer’sa Poems and the existence of Troy. It is the more valuable, 
because few modern writers have visited these rains; and certainly no 
one better qualified for the undertaking :-— 

“June 14, 1795.—We set out in a boat from Cos, and in a few hours 
reached Boudroun, the ancient Halicarnassus, a distance of 18 com- 
puted Turkish miles. This small town stands on a shallow bay, at the 
eastern extremity of the large and deep port of the ancient city. Cf 
this bay lies the island mentioned in Strabo by the name of Arconnesos, 
Apxovyynoos. (Lib. xiv., p. 656.) 

“June 15.—We tried to procure permission from the disdar, the 
Turkish governor of the castle, to see the interior of that fortress; but 
after a long i preg we were at last only permitted to walk witha 
janissary reund the open ramparts, bis jealousy not ‘alone | the 
inner gates to be upened into the court. The castle is a work of mo- 
dern date, but built in a great degree of ancient materials, confusedly 


put ps ogi in the walls. There isa plate which gives a correct no~ 


tion of its general appearance in the Voyage Pittoresque. We found 
over the door an ill-carved lion, and a mutilated bust of ancient work. 
Old coats of arms, the remains probably of the Crusaders and the 
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cious oe of the finest periods of Grecian art. There are several 
ieces of an ancient frieze, representing the combats of Theseus and 
¢ Amazons, of which the design and execution are equal to those 
which Lord Elgin brought over from the Parthenon. These are stuck 
in the wall, some of them reversed, some edgewise, and some which 
have probably been better preserved by having the carved side to- 
wards the wall, and inserted in it. No entreaties nor bribes could 
procure these ut the time we were abroad; but now, if they could be 
procured, they would form, I think, a most valuable supplement to the 
monuments already brought hither from Athens. Frum my recollection 
of them, I should say they were ofa higher finish, rather better pre- 
served, and the design of a date somewhat subsequent to those of 
Phidias, the proportions less massive, and the forms of a softer, more 
flowing, and less severe character. It is probable that these beautiful 
marbles were taken from the celebrated Mausoleum ; of this, however, 
no other remains are discoverable in those parts of the town we were 
ermitted to examine. I found an inscription this day, near a fountain 
in the town, containing hexameter and pentameter lines, on the conse- 
cration or dedication of some person to Apollo.” 

In allusion to the same subject, Captain Beaufort has remarked, 
 Nuinervus pieces of exquisite sculpture are inserted in the wails, 
representing funeral processions, and combats between civthed and 
med figures.” 

The Bay of Marmorice, where our squadron is now wintering, is in 
the immediate neighbeurhood of Boudroun; and the facilities arising 
from this circumstance rive produced much anxiety that the attention 
of the Government should be called to the facts thus briefly adverted 
to. In compliance with a memurial on the subject from the Architec- 
tural Society, Lord Palinerston recently granted the honour of an in- 
terview to a deputation from that body, at which the president, Mr. 
W. Tite, and the secretary, Mr. Grellier, laid before his Lordship a 
statement of all the authorities they had collected upon the existence 
and present condition of the remains under consideration. His Lord- 
ship promised that he would write to Lord Ponsonby and Admiral 
Stopford on the subject; and we lave only to express our hope that 
his negotiation may terminate in the acquisition of these sculptures 
for our national museum, where they will form a noble link in the chain 
of Grecian art, and compensate in some measure for the loss of the 
Phigalean and other marbles.— Zimes. 


[In addition to the foregoing extract from the Times, it will be seen 
by the correspondence which we have subjoined, that the Institute has 
not been behindhand in taking up this subject. We are gratified with 
the prospects which arise from Lord Palmerston’s active and kind 
interference.] 


Copy or a Lerrer From THE Rovau iNstitvre oF Britisu 
ARCHITECTS To Lokgp PALMERSTON. 


My Lonp—The Institute of British Architects, having become ac- 

uainted, through some of its members who have visited Boudroun, 
the ancient Halicarnassus, that there are several fine specimens of 
Grecian sculpture inserted in the walls of the Castle without any re- 
gard to the danger they incur in such « situation, are induced to sub- 
mit to your Lordship that it is most desirable to take advantage of 
the present favourable epoch for obtaining, if possible, the acvession 
of these valuable relics of antiquity to our national collection, for their 
rescue from the degradation aud destruction to which they are uow 
exposed, and for the advancement of British art. In addition to the 
feeling which the members of the Iustitute entertain in common with 
others connected with the fine arts on the subject of these marbles, 
they attach the greater interest to their acquisition from the circum- 
stance that they originally formed the decorations of a celebrated 
structure of ancieut Greece. 

The Council of the Institute further presume most respectfully tu 
suggest to your lordship, that in the event of Her Majesty’s govern- 
ment applying to the Sublime Porte for these sculptures, tt would be 
desirable, at the sume time, to request an authority to search for, and 
remove other remains of ancient art on that site and others on the 
coast of the Levant, where numerous valuable relics are well known 
to exist; and should this suggestion be entertained, the Institute, 
through its members who have visited the localities in question, will 
have much pleasure in contributing every information and assistance 
in their power to promote an object so important. 


We have the honour to be, . 
Your Lordship’s most obedient and humble servauts, 


C. Fow.ear 
A. Pornrer, \ Hon Secs. 


. The Lord Palmerston. 


p 
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(REPLY.) | 
Foreign Office, Feb. 9, 1841, 
GENTLEMEN—I am directed by Viscount Palmerston to acquaint 
you for the iuformation of the Members of the “Royal Institute of 
ritish Architects” that in compliance with the request contained 
in your letter of the 29th ultimo, his Lordship has instructed her 
Majesty’s Ambassador at Constantinople to endeavour to obtain the 
permission of the Porte, for the removal of the ancient sculptures 
at Boudroun, mentioned in your letter, and also for the removal of the 
other marbles in the neighbouring districts alluded to in your letter. 
Tam, Gentlemen, ; 
Your most obedient humble servant, 
J. BacKHousn. 
C. Fowler, Esq., and A. Poynter, Esq. 





THE COMMERCIAL DOCKS AT SOUTHAMPTON. 


This central port, considered in its adjacency to the ocean, is at the 
same time, the most convenient forcommerce. It has the Isle of Wight 
for a breakwater, with entrances on the west, by the NeedJes—on fhe 
south, by Spithead and the Mother Bank, with the Waters of the 
Solent for a sheltured outer anchorage. The harbour itself is most 
admirably fitted for the accommodation of trade, being ten miles in 
length, four miles above, and six miles below Southampton, with a 
wide and abundantly deep channel and the best anchorage. Nature 
has likewise provided a situation peculiarly fitted for commercial 
docks, at the very foot of the town of Southampton, and iminediately 
contiguous to the South Western Railway, the connecting link hetween 
this noble harbour und the river Thames: the site of the docks, 208 
acres in extent, is accessible on three sides, br the river Itchen and 
Southampton water—the most protected side being the margin of the 
Itchen—where the water is 12 feet, low water spring tides, and which 
is being dredged to the depth of 15 feet. 

One of the docks now in progress, is intended to be opened at the 
expiration of six months or thereabouts, which will contain 1 acres 
of water, of the depth of 15 feet, low water spring tides, open at all 
times of tide, with an entrance of 150 feet in width, avoiding the ex- 
pense of constructing and working entrance locks, and preventing any 
occasion of delay in entering or departing. To these important con- 
siderations, never before combined in any similar enterprize, is to be 
added, that the wharf ground, between the northern frontage of the 
two docks to be first constructed and the town, is of a description so 
ample as to admit of goods being lodged or housed in large quantities, 
under sheds and in warehouses, having vaults and a ground ‘Noor only, 
or of being otherwise so constructed as to require bnt little cranage. 

The inducements to resort to these docks may be thus explained— 
first, as to the merchant of Liverpoo!l,—second, as to the merchant of 
London. 

i. As to the merchant of Liverpool. 

It is well known that a given value iu exports from Lancashire is 
comprehended in much less bulk than the same value invested in the 
produce of the countries to which the outward cargoes are exported, 
and that the colonial or other produce imported in return, is of much 
greater amount than is required for the market of ee The 
surplus is, in part, pow consigned to London, but it must be obvious. 
that provided as good a market can be found at Southampton, the 
mire haiit of Liverpool will prefer that port to London, fur the follow- 
ing reasons. 

1. The more early arrival of the vessel at its destination. 

2. The smaller expenses of the port, in pilotage, light duties and: 
other charges. 

3. The nearer proximity of Liverpvol, should the vessel be required 
to load outwards at that port; or if not, the shorter voyage to its ulti- 
mate destination, if down channel. 

These reasons may be considered as conclusive, provided there be 
an equally good market for the inward cargo. 

With reterence to that question, it may be stated, that two millions 
and upwards of pepe are now supplied with grocery, fruits both 
green and dry, and other imports, first carried past the Port of South- 
ampton, to encounter the delays, and be incumbered with the expenses. . 
of tbe navigation to and at the Port of Londor—which delay and ex- 
penses are doubled in conveying back these goods to the ports of the- 
a channel, between Newhaven and Falmouth. Thus are two- 
millions and upwards of the inhabitants of England now supplied with 
articles of import, instead of this merchandize being landed at South- 
ampton, to be distributed with the greatest facility, weather permitting, 
to the Isle of Wight, and the numerous ports an the channel, New-. 


88 
haven, Chichester, Portsmouth, Lymington, Poole, Weymouth, Brid- 

ort, Lyme, Dartmouth, Exeter, Teignmouth, Plymouth and Falmouth. 

hat the merchant of Liverpool will be most anxious to profit by this 
opportumity of sharing, more largely, at dn expense, in the supply 
nt the markets of the south-west of Kogland, cannot be doubted, and 
that he will therefore freely use the port of Southampton, may be con- 
sidered as certaivs. 

2. As to the merchant of London. 

He has also to consider how to deliver goods to the consumer with 
the greatest despatch and encumbered with the least expense. Even 
supposing him to determine not to deviate from the old und beaten 
tracks of business, the effect must be, the abandonment of the markets 
of the South West, to the activity and enterprize of the merchant in 
the North West of England. Such a case, however, will not arise, nor 
ail tha marnhante of Vandnn he elaw althonoh enme mav he unwilling. 
to avail themselves of the means of despatch, economy and other ad- 
vantages attendant on the adoption of gaahane doom as a branch port. 

Nor are the inducements to prefer the Port of Southampton confined 
to the home trade. The large quantities of merchandize now brought 
to the Port of London to be re-shipped for colonial and foreign mar- 
kets, will find a cheaper and more convenient dept at Southampton, 
and especially the extensive class of imports from Java, the Brazils, 
Havannah and other foreign states or possessions, destined for foreign 
consumption, will, as matter of course, be carried to that port which 
can be the soonest reached, is the least expensive and the best situate 
for general distribution to the coasumer, and such will be the Port of 
Southampton, being, at the same time, not less adapted for the collec- 
tion of the outward cargo, now brought into the Port of London to be 
carried out again at a heavy expense. 

The dock intended to be opened in September next, is to contain, as 
already mentioned, 16 acres. The second dock, also in progress, 
which is to be a close duck, will contain 14 acres of water—the whole 
of the enclosure of land and water, for these two docks, will compre- 
hend about 60 acres, affording an extent of accommodation capable of 
yielding, if fully emploved, at the rates charged by the docks of Lon- 
don, a vett income of £150,000 per annum, upon an outlay of £500,000 
or thereabouts, of which it is proposed, agreeably to the provisions of 
the Act degial Srey, Sipe Company, to borrow £150,000. Phere 
would then remain to be enclosed 140 acres more of the dock land. It 
would be premature to indicate by more than a slight sketch the pro- 
bable occupation of that part of the site. It may, however, be shown, 
that there are easy, cheap and profitable means of using this ground 
80 soon as sufficient trade shall bave been attracted to Southampton to 
justify an extension of the works already undertaken. About 90 acres 
of the 140, running south of the present works would furnish ample 
accommodation for a trade in timber and coals—by being divided into 
two parta—a dock for timber ships and culliers, and an enclosure for 
timber ponds, where timber both afloat and in stack, might be bonded 
to a great extent. The then remaining part of the dock land would 
be about 50 acres, on the western side, bounded by Southampton water, 
2 situation admirably calculated far a second close dock, should it ever 
be required. The works of the first or tide dock are far advanced,— 
it is intended to be opened to the merchant and shipowner in the 
month of September next; the second or close dock will require another 

ear. 

The Royal Mail Steam Packet Company is under engagement to 
work to and from this dock. The extensive trade now conveyed by 
the Peninsular Steam Packets has already located itself at soobargrey 
severa] ships run to the Mauritius from this Port for sugar, and it is 
well known that large commercial capitals both of London and Livere 
pool employed in the East and West India trades are awaiting the 
accommodation of these docks, in order to avail themselves at the 
earliest moment, of the advantages of supplying the large and flourish- 
ing population of the South West of England on terms with which it 
will be impossible to compete, by subjecting merchandize (in bringing 
it to London) to an average delay not to be estimated at less than one 
month (including the two passages), and at the same time to the heavy 
and Hd ola expenses of the Port of London, and of its export from 
that Port, for distribution for domestic and foreign consumption. 


Fee-cutting Steam-boats.—Letters from Copenhagen of the 18th ult, state, 
that M,C M. Hjorth bas just resolved a problem which, for upwards of ten 
yours, has vainly exercised the sagucity of naval engineers—and whose s0- 

ution has more than once been pre for competition, as well Y the 
Genera) Administration of Yosts, a3 by the corporation of merchants in the 
capital, He has invented s steam-boat, capable of cutting its way through 
the thickest iec, with aspeed nearly equal to that of its unimpeded navigation. 
General Administration of. Posts have received 2 most favourable sal 
from a commitice of ship-builders and machine-makers, to whom they 
sutmitted the model, and have applied for authority to construct a vemel for 
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HARPER'S PATENT RAILWAY CHARS, 


ais 








eae _ Perspective view of improved chair. 
CC, Checks of chair; W, Oak wedge upon which the rail rests; SS, Sleeper. 


_ The annexed engravings represent the patent chair which has been 
introduced on one hundred yards of the South Western Railway, about 
half a mile below the Winchester station, in November 1839, since 
then the down trains have regularly passed over them. 

The resident engineer, Edward Dixon, Esq., has favourably reported 
upon them several times down to the 26th of December 1540, the fol~ 
gk are extracts from his reports. 

“The principle is good in doing away with the use of spikes, and 
the enormuus injury arising from the splitting of sleepera by boring 
and spiking. Ihave not paid sufficient attention to speak decidedly 
me to the difference of noise, but the result should certainly be favours 

e. 

“T should like to see it laid on a large scale, as it has several advane 
tages over the present method.” 

“I do not think any of the chairs laid down broke in the fixing, and 
none have broken since, | consider them less liable to breakage than 
the old chairs, there i Ae spikes to drive in, the risk is reduced, 
and in keeping the rai) after the chair is fixed, there would be less 
chance of breakage from a miss-blow of the keying hammer striki 
the cheek of the chairs, on account of the wood which holds the chair 
in its place allowing of a little elasticity.” 

The Directors of the above Company have assented to an applicae 
tion made by Mr. Harper, and the engineer-in-chief Joseph Locke, 
Esq. has fixed fora further trial to be made on the Gosport Branch, 
near Winchester. 

The saving of expense is stated by the patentee to be nearly 300/, 
a mile, exclusive of any estimate for advantages derived. 


CHIMNEY POTS. 


Smm—A correspondent, J. R. B., in your last number, as a remedy 
against the unsightly but unfortunately not — uselessness of 
c poi pots, (although never applied as they only ought to be), calls 
on builders to try the experiment of flues in the form of a tin coach 
born, with the large end upwards. Iam quite inclined to believe that 
such a trial would be successful, but if applied to the whole length of 
(say) 2.40 feet flue, as I understand him to intend, any useful difference 
in its diameter would, I fear, so swell the stack, as, if conv 
practicable, would at once banish the beautiful shafts of the old 
style, and lead, in too instances, to no very sightly substitutes in 
that or any other ae hat if the principle were applied to the 
last five or six feet merely; even then it maight pethaps lead to de~ 
formities too frequently; this however is as consideration, 
and the genuine architect can never be at a loss to over such & 
diffcnity, since it is his business to surmount diffic and therein 
prove his pe to mere pretenders. 

J. R. B, will perhaps favour us with his experience in, and valuable 
remarks on, the practicability of his su ions. 

I am, Sir, your obedient servant, ete a 


February 16, 


Gate ey 


ENGINEERING WORKS OF THE ANCIENTS, ‘No. 2. 


Continuing our notes from Herodotus, the present paper will prin- 
cipally relate to the Egyptians, whose works like those of the Baby- 
lonians, have an interest for us, as giving rise also to a school on which 
Greek {engineering was founded. It is one of the most ancient 
of which we possess authentic monuments and records. The Egyptians 
jike the Babylonians principally devoted themselves to hydraulic en- 
gineering, in which they made great progress; their other works also 
afford convincing proofs of their attainments in other departments of 
the art. The account of Egypt in Herodotus miglit be almost termed 
a history of engineering in that country, where it was called into play 
as one of the great instruments of national advancement, the exploits 
of a prince consisting as much in the works he executed, as in the 
victories which he obtained. This is one of the features of a system 
of polity, to which Egypt was indebted for great social progress, and 
an exemptiom from many of the evils which afflicted surrounding va- 
tions. If from moral canses Egypt never attained the intellectual 
perfection of the Greeks, yet by the extent of its public works the 
country was brought into a high state of cultivation and productive- 
ness, so as to make it for centuries the granary of Europe. It was less 
owing perhaps to the fertility of the soil, than to the fucilities attorded 
as to internal communication, that the resources uf Egypt were made 

extensively available. 


CAUSEWAY OF 


Cheops, it is said by our author, degenerated into extreme profligacy 
of conduct, und oppressing the Egyptians in every way, he proceeded 
to make them Jabour servilely for himself. Some he competled to hew 
stones in the quarries of the Arabiun (query) mountains, and drag them 
to the banks of the Nile; others were appointed to receive them in 
vessels and transport them to a mountain in Libya. For this serviee 
aihundred thousand men were employed, who were relieved every 
three months. Ten years were consumed in the hard labour of form- 
ing the read, through which these stones were to be drawn; a work 
cited by Herodotus as equal in difficulty to the pyramid itself, This 
causeway was five stadia in length, forty enbits wide, and its extreme 
height thirty-(wo cubits, the whole of polished marble, adorned with 
the figures of animals. So far our author, 2 modern account by ~ 
cocke and Norden, says that there is still a causeway roumiing part of 
the way from the canal which passes about two miles north of the 
pyramids. This extends about a thousand yards in length, and twenty 
feet wide, built of hewn freestone. It is strengthened on cither side 
with semicircular buttresses, about fourteen fect diameter, and thirty 
feet apart. There are sixty-one of these buttresses, beginning from 
the north. Sixty feet further it turns to the west for a little way, then 
there is a bridge of about twelve arches, twenty feet wide, built on 
piers that are ten feet wide. Above one hundred yards farther there 
is another bridge, beyond which the causeway continues, vbuut one 
lumdred yards to the south, ending about a mile froin the pyramids 
where the ground is higher. The reason for building this causeway 
and keeping it in repair seems to be the lowness of the country, the 
water lying on it u great while. 


THE GREAT PYRAMID.—THE MIDDLE PYRAMID.—§THIND P\ RAMLD. 


As we are rather giving common-place notes from the individual 
authors, than complete accouuts of the works, we lave less compunes 
tion in copying what Herodotus says of the much-written subject of 
the pyramids, Haviug described the causeway just mentioned, our 
author goes on to say that a considerable time was consumed in making 
the vaults of the hill on which the pyramids arc erected. These he 
intended as a place of burial for himself, and were in an island which 
he formed by introducing the waters of the Nile. The pyramid itself 
was a work of twenty years: it is of a square form; every frout is 
eight plethra long, and as many in height; the stones very skilfully 
cemented, and none of them of less dimensions than thirty feet. The 
ascent of the pyramid was regularly | she nine by what some call steps 
and others altars. Having finished the first flight, they elevated the 
stones to the second by the aid of machines constructed of short pieces 
of wood (supposed by some to be the pulley); from the second, by a 
similar engine, they were raised to the third, and so on to the sumunit. 
Thus there were as many machines ag there were regular divisions in 
the ascent of the pyramid, though in fact there might be only one, 
which being easily manageable, might be removed from one range of 
the building to another, as often as cecasion made it necessary ; both 
modes have been told me, says Herodotus, and I know not which best 
deserves credit. The summit of the pyramid was frst of all finished 
of; descending hence, the regularly completed the whole. Upon 
the outside were inscribed in igyptian characters, the various sums 
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of money expended in the progress of the work for the radishes, onions 
a parle consumed by the artiGcers 


e middle pyramid, attributed to the daughter of Cheops, is stated 
to have an elevation on each side of one hundred and fifty feet. 


Chephren, the brother of Cheops, is mentioned as ihe builder of the 
third pyramid, which was less than his brother's, It has no subtere 
raneous chambers, por any channel for the admission of the Nile. The 
ascent is entirely of Ethiopian marble of divers colours, but it is aot so 
high as the pagel ¢Uae by forty feet. The pyrumid stands on the 
same hill as that of Cheops, which hill is near one hundred feet high. 


DOCKS. 

Psamumnitichus, as a reward for services rendered in war, conferred. 
on the Ionians and Carians certain lands, which were termed the Camp, 
immediately opposite to each other, and separated by the Nile. They 
were the first foreigners whom the Egyptians received among them ; 
and “within my remembrance, in the places which they formerly occu- 
pied, the docks for ships, and vestiges of their buildings, might be 
seen,” continues our author. : 


CANALS.~-RED SEA.—SLUICE.=BULBITINIA N= BUCOLIC,. == MEMPHIS, = 
AN ENGINEERING KING.<~-CIVIL ENGINEDERS. "ENGINEERING THREE OR 
FOUR THOUSAND YEARS AGO.—-SURVEYORS. 


Pharaoh Necos, the son of Psammitichus, was, according to Hero- 
dotus, the prince who first commenced the celebrated canal leading te 
the Red Sea, which Darius, King of Persia, afterwards continued. The 
acvount of Herodotus is this:—The length of the canal is equal to a 
four days journey, and it is wide enough to admit two triremes 
abreast. ‘The water enters it from the Nile, a little above the city 
Bubastis; it terminated in the Erythrean Sea, not far from Patumos, 
an Arabian town, They began to sink this canal in that part of Egypt, 
which is nearest Arabia. Contiguous to it is a mountain, which 
stretehes towards Memphis, and gonfains quarries of stone. Come 
mencing at the foot of this, it extenls from west (o east, through a 
considerable tract of country, and where a mountain opens tc the south 
is discharged into the Arabian gulph. From the northern to the 
southern, or as it is generally called, the Erythrean Sea, the shortest 
passage is over Mount Cassius, which divides Egypt from Syria, 
whence tothe Arabian gaiph is exactly a thousand stadia. The way 
by the canal, on account of the different bends, is considerably longer. 
In the prosecution of this work under Necus, nu less than one hundred. 
and twenty thousand Egyptians perished. He at length desisted from 
his undertaking, being admonished by an oracle, that all his labour 
would turn tu the advantage ofa barbarian. Diodorus Siculus gives 
an account which brings the progress of che work down to the time of 
the Greek kings; he says:—The canal reuching from the Pelusian 
mouth of the Nile to the Arabian galph and Red Sea was made by 
hands—Necos, the son of Msammitichus, was the first that attempted 
it, and after him Darius the Persian earried on the work somewhat 
farther, but Jeft it at length unfinished ; for he was informed by some, 
that in thus digging through the isthmus le would cause Egypt to be 
deluged, fur they showed him that the Red Sea was higher than the 
land of Egypt. Afterwards Ptolemy, the Second finished the canal, 
and in the most proper place contrived a sluice for confining the water, 
which was opencd when wanted to sail through, and was immediatel 
closed again, the use of it answering this purpose extremely well. 
The river flowing through this canal is called the Ptolomean, from the 
name of its author. Wher it discharges itself into the sca it has a 
vity named Arsinie. So far our authors; we may farther mention that 
the site of this canal, although it could not be found by Norden, was 
distinctly ascertained by the scientific commission attached to the 
French army, and that plans have been proposed by Mchemet Ali for 
restoring. 

Of the seven mouths by which the Nile disgorges itself into the 
sea, two are stated to have been produced by art, the Bolbitinian and 
the Bucolic,* a circumstance that shows the importance which the 
Egyptians attached to ready access with the sea, as a means of pro- 
moting their maritime commerce. This, fostered as it was by the 
extent of inland navigation, was, whether in the hands of foreigners or 
natives, carried on upon a large scale, embracing not only domestic 
productions, but also the transit trade with India and the East, of 
which Egypt was so long the channel, and the value of which, as our 
subsequent observations will show, was appreciated at an early period. 
It is true that theee two canals were also required for agricultaral 
purposes, but we think we do not err in attributing also another mo- 
tive. The order in which the seven branches of the Nile lie from 
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east to west, which will show the position of the artificial branches, is 
thus; the Pelusian, the Mendesian, the Bucolic, the Sebennitic, the 
Saitic, the Bolbitine, and the Canopic. 

One of the earliest bydraulic operations to which we find allusion 
made, was the recovery of the site of Memphis from the water hy 
which it was overflowed. This is attributed to Menes, respecting the 
date of whose reign some diventity of opinion exists, Herodotus calling 
bim the first sovereign of Egypt, while by Diodorus Siculus, he is 
styled the firet king of Memphis, a view which is supported by many 
leading moderns. According to Herodotus the river before that time 
flowed entirely along the sandy mountain on the side of Libya, but by 
Menes its course was diverted. A hundred stadia from Memphis 2 
bank was constructed, while a canal was led between the mountains, 
or apart, Be some cut through them, to receive the stream. Of 
the ancient bed the site is still to be traced: Savary observes that it 
may be found west of the lakes of Natroun, extending for a consider- 
able distance. Menes is also said to have sunk a lake to the north 
and west of Memphis, communicating with the river, which from the 
situation of the Nile, it was impossible to effect towards the east. On 
the spot thus rescued from the water was built the city of Memphis, 
by which Thebes wus afterwards supplanted. We have here an in- 
stance at an early period of the diversion cf a lurge river, and the re- 
covery ofa considerable space of ground, operations requiring a degree 
of skiilin the plan, and energy in the execution which must give 
us a favourable idea of the engineer-king, who thus founded a city and 
adynasty. It might at this line be a speculation whether it was not 
to the succers of this work that Menes and his followers owed their 
kingdom and their authority, an hypothesis which if substantiated 
would be a unique addition to the claims of the profession. Calts- 
vated as it has been by kings and warriors, it shares this honour with 
the law, with which the establishment of this new fact would give 
another step towards an equality of privileges—many owing their 
aad. ida to their legislation, and acquiring the exercise of authority 
by showing the necessity for it. Homer mentiuns the practice of me- 

icine by powerful chiefs, but this art although it mav have saved 
crowns, uever seems to have gained them, We have however another 
subject of interest to the profession to lay before them—suggested 
aJso by the works of Menes. Our author infornis us that even in his 
time, when Egypt was under the dominion of the Persians, the artiti- 
cial channel was annually repaired, and regularly preserved ; for he 
says had the river ouce broken its banks, the town of Memphis would 
have been greatly endangered. The necessity for the regular preser- 
vation of these works would undoubtedly require their being pluced 
under the cure of duly appointed officers, the exercise of whose fune- 
tions being specially devoted to one object would lead to the formation 
of a particulur classy, essentially civil engineers. The same class of 
officers would also be required in other parts of the country, and thus 
we may conceive the organization at the distance of two milleniums 
half of aregular wulcr staai, We have here a dawning of the sys- 
tem of a government corps of engineers, such as exists in nivst coun- 
tries abroad at this moment, for there must have been in Egvpt little 
opportunity for private practice when so much depended on the go- 
verninent. Private practitioners of engineering, although employed 
by governments, we shal! perhaps hereafter find to have sprnng up iu 
Greece—so much split up in petty states, many of which would have 
no demand for permanent officers. 

A princess, whom Herodotus calis Nitocris, is said by him to hav 
floated to death a number of Egyptians. Having been appointed sove- 
reign on the death of her brother, who had been murdered by the 
Egyptians, to be revenged on them she had a large subterranean apart- 
ment constructed, to which she invited a great number uf those, whom 
she knew to be the principal instruments of her brother's death, and 
then by a private channel introduced the water of the river amung 
them, and so destroyed them. 

Ty Sesostris is uttributed the execution of the general system of 
canals with which Egypt is provided, the aumber of which still exist- 
ing is estimated by Savary at eighty, several of which are fifty, eighty, 
ora hundred miles long, and like rivers. On the return of Sesostris 
from his foreign conquests about three thousand two hundred years 
ago, he employed the captives of the different nations in collecting the 
immense stones which were employed in the temple of Vulean. They 
were ulso, says our author, compelled to make the vast and numerous 

anals, with which Egypt is intersected. In consequence of their in- 
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voluntary labours, continues the historian, Egypt which was before | 


conveniently adapted ¢o those who travelled on horseback or in car- 
riages, became unfit fur both; the canals occurring so often, and’ in so 
many winding directions, that to travel on horseback was disagreeable, 
but in curriages impossible. The inhabitants of the inland parts how- 


ever benctited by obtaining a more regular supply of water for domestic 
and agricultural purposes. : 


In his next paragraph Herodotus informs us of the well known origin 
of surveying. Segostris made a regular distribution ofthe lands, and 
assigned to each Egyptian a square piece of ground. Whoever was 
a sufferer by the inundation of the Nile, was permitted to make the 
king acquainted with his loss, and certain officers were Latte to 
inquire into the particulars, that no man might be tazed beyond his 
means. To this circumstance the historian assigns the origin of geo- 
metry, and from Egypt it was afterwards communicated to Greece. 
Here we have the origin of surveying, and of distinct officers engaged 
in its pursuit at a period according to received chronology, about 
1350-0 years befure Christ, now three thousand two hundred years, 
an antiquity, of which few professions are able to boast the equal, and 
one of the many circumstances in the history of civil cb er 
which show its carly progress. Thebes was then the great sehool o 

tian learning, and where geometry and alte | ure supposed 
particularly to have flourished. It was perhaps to the government 
surveyors that the care of the c.nals of Memphis and other places was 
intrusted, so that then as it frequently is now, the surveyor might have 
been the probationer to the civil engineer. We do not apologize for 
troubling our readers with these observations, for we know that they 
like uurselves must feel the same interest in remembering that our’s 
is no pofession of to-day, but one which centuries ago, as now, was a 
powerful contributor to the progress of civilization, and the well being 
of the human race. 


FOUR AND SIXN-WHEELED ENGINES. 


Sin—There isa subject comected with the question of four aud 
six-wheeled engines ay to their relative advantages when rapier 
curves, which has pot, I believe, been sufficiently examined into; wi 
you allow me, therefore, through the medium ef your valuable journal, 
tv call attention to it. . 

It has generally been assumed, beexuse the distance between the 
fore and hind wheels is greater in six than in four-wheeied engines, 
that there must of necessity be greater danger of the former running 
off the rails when traversing curves. 

If the engines moved with mathematical precision in the path laid 
out for ther, this would undoubtedly be the case; but in consequence 
of the irregularities and inequalities of the rails, and the play which 
it is necessary to alluw on this account between the wheels and the 
rails, the motion of the engine is varied from its true direction. Any 
person who has observed the action of a locomotive when passing 
rapidly along the rails, will have noticed that its track is nut straight, 
but partakes of a serpentine movement, the fore wheels going from 
side to side in tolerably reguiar vibrations, and the greater the ve- 
locity the greater this effect, also the less the distance between © 
fore and hind wheels the greater this effect; for as the play is the 
same in all cases, the angie formed between the direction of the rails 
and the engine during these vibrations, will depend on the distance of 
the points of bearing; und it is probbly im some measure attributable 
to this effect that four-wheeled eugines bave been found to go off the 
rails when travelling over straight parts, while such an accident was 
never, 1 believe, known tu occnr to a six-whecled engine, unless from 
some foreign cause. 

The distance between the centres of the wheels in the oue case 13 
about 7 feet, and in the other about 10 feet, and the play given to the 
wheels is half an inch. The greatest obliquity, therefore, that the 
six-wheeled engine can take up is ‘5 of an inch in 10 feet, or 1 in 240,. 
while in the four-wheeled engine it is +5 of an inch in 7 feet, or 1 in 

“* It would, perhaps, be too much to asaume that the engine vi- 
brated to the whole of this amount, but, to be quite on the sufe side, 
we will take half of it, in which case the sine of the angle of obliquity 
between the direction of the engine and that of the rails will be ex- 
pressed by jy in the six-wheeled engine, and gj, in the four-wheeled 
engine, when travelling on the struight parts; and it will be seen that 
this apparently slight difference gives the advantage to the six-wheeled 
sg in all curves used in ordinary practice. 

he sine of the angle at which an engine meets the rails on a curve 


: é 
supposing the engine to be moving mathematically true, will be g—- 
¥ 
i being the distance between the centres of the fore and hind wheels, 
and ¢ the radius of the curve in feet. The advantage in favour of the 
four-wheeled engine in this respect, on curves of the same radius, 
7 10 


to = 
ar dp 


tice the angie of obliquity due to the vibratory motion of the engine; 


would therefore be as ; but to this must be added jn. prac: 
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henoe, when both engines are in their most disadvantageous positions 
ona curve, the sines of the angles they form with the rails will be 


ag | 10 1 
nearly as 3, + 558 to 5 of 00’ and when these angles are 
1 10 1 
equal to each other, we have 2r + 336 = 37 + my 8" = 


Se = 166u feet = 560 yards. That is to say, that supposin® 
the deviation from the true position of the engine, due to the play 
between the wheels and the rails to be no more than a quarter of an 
inch in its length, the six-wheeled engine meets the rails at a more 
favourable angle, and is consequently less likely to run off them on all 
curves in which the radius exceeds 560 yards; on curves of a less 
radius the four-wheeled engine ia bor to have the advantage. 
am, Sir, 
Your obedient servant, 


Brereton, 
Feb. 6th, 1841. W. H. Bartow. 





IMPROVEMENT ON ECCENTRIC RODS. 


Smm—Among the numerous readers of your highly esteemed Journal 
perbaps there are many to whom the subject of this communication 
will appear of little importance, I therefore apologize for once more 
imposing it upon your pages. 

fo your present month’s number (page 66,) I observe a communica- 
tion signed H. E., in which your correspondent points out several in- 
convenient conditions as inseparable from the system of two eccentrics, 
in reply to which, with your permission, 1 beg to make the following 
remarks. I will notice these comlitions one by one after the same 
order H. E. has pointed them out. 

First. 1 do not clearly see how it is possible to give the lead aZ al! 
either with or without a complication of levers unless the eccentric 
precedes the crank in its aclon. Even supposing the working the 
valve, when going forward, by the upper pin of the double lever to be 
inseparable fron the system, it has in my opinion a peu advantage, 
in this ba a over the four eccentrics, the rods of which are kept in 
gear partly by their own weight, for instance. Suppose some de- 
rangement to take place in the reversing apparatus of an engine fitted 
with with the four eccentrics ; the two suspended eccentric rods would 
fall upon the lever studs of the valve motion, andl very probably cause 
® must serious crash. Now withthe double ended eccentric rods the 
cuse would be rather different; their falling from the upper to the lower 
rtuds of the double levers would only reverse the action of steain upon 
the pistons, und as the engineeman has w0ways the power tu shut off 
the steam, he could rustantly prevent the reverse motion of the engine. 

Second. The centre of the double lever shaft may be situated above 
or below the line C, E, just as circumstances inay require, but it is re- 

uisite to fix the eccentric sv that it shall be exactly perpendicular to 
the centre of the shaft and crank axle, whew the piston is at either 
end of the cylinder. J do nut see any just reason why this should be 
considered as an inconvenience. 

Third. ] beg to state the amount of lead is wet dependant upon the 
length of the eccentric rod, as H. E. bas stated, bat it depends upon 
the angle at which this rod works with the centre of the lever shaft 
and crank axle. 

Fourth. It is possible to construct the valve motion so as to give 
the power of increasing or decreasing the amount of lead both ways, 
but as this would cause an additional number of parts, and consequently 
render the systern more complex, I will admit of “ the lead being de- 
termined must remain invariable.” 

With the four eccentrics, providing they are all independent of cach 
other, that is, fixed on the shaft separately, you certainly have the 
advantage of varying the amount of lead; but the eccentrics are not 
always independent of each other, they are very frequently caat «il 
logether. In this latter case the lead, for both ways, is determined in 
the eccentrics, and of course remains fzed, therefore, you cannot mn- 
crease it one way without diminishing it the other, this H. &. has 
pointed out to be the must serious objection to the two immoveable 
eccentrics, With the four independent eccentrics the lead may be 
varied correctly both ways it is true, still this is a rather particular 
point, and requires considerable time to effect the alteration accurately, 
consequently, 1 am informed, is very seldom resorted to. J have 
hitherto been totally unaware of what H. E. has stated in his eighth 
pergraph 

Another correspondent (An Apprentice in Glasgow,) remarks that 
“ thave described the contrivance for working an engine with one 





rhe a 


eccentric a8 an invention of my own, although it has long been quite 
common in that country.” I certainly have described it as my own, 
and I had every possible reason for doing so. I was not aware that it 
had ever been applied enccessSully, that is, exactly correct in erery 
point. But I am aware, and well aware too, that engines, for winding 
purposes, have long been common in mining districts with one ime 
moveable eccentric, and a double lever for reversing ; and I have been 
informed that this contrivance has frequently been applied to engines 
for marine ee but in Got cases has failed in point of correct~ 
ness. This has been the consequence of not fixing the eccentric rods 
at the proper angle, &c. 

Notwithstanding all that H. E. has said, he, together with the Ap- 
prentice, appears to be in favour of the two immoveable eccentrics, 

I remain, Sir, your’s, very respectfully, 


J. C. Pearce. 
Leede, Feb. 8, 1845. 








ON THE CONSTRUCTION OF IRON BRIDGES. 


When we consider the superiority of iron bridges, says M. Polon- 
ceau, in his notice of the new plan of iron bridges invented by him- 
self, and of which the bridge of Erdre (at Nantes) affords a good spe- 
cimen, we are astonished that so few have been constructed in France, 
and even in England, where it is so much the custom to make use of 
iron, and where it is so plentiful. If these bridges are compared with 
stone bridges, it will be found that they are constructed with much 
less difficuity, and that they are considerably less expensive, and that 
when thev have cast-iron roudways they are nut inferior, if not sue 
perior, tu them in durability. In fact, cast-iron is more durable and 
more strong than stone; it is better adapted to bridges with large 
arches, because the weight of an arch in iron being much less than 
that of an arch in stone of the same span, the destruction of the piles 
and abutments is less to be apprehended, and on this account can be 
constructed at less expense. 

Compared with wooden bridges, bridges of cast iron cost about 2 
half less than bridges of that kind which bave abutments in stone ; but 
their duration is indefinite, and the keeping wooden bridges in repair 
is attended with great expense, while the cost of repuiring iron 
bridges is a mere trifle. The difference of expense between solid iron 
bridges and that of well executed suspension bridges is not so con- 
siderable as might be supposed. 

In eudeavouring to explain the causes which have prevented these 
kind of bridges from being more generally used, continues M. Polon- 
ceau, we discover three principal ones which have been unfavourable 
to their general adoption. 

First—The great expense of iron, and the uncertainty iu the cast- 
ing of the larger pieces, befure the year 1830. 

Second—The great expense of the only two iron bridges cone 
structed in France before that time. The cost of the Pont des Arte 
amounted to 9v0,U0Uf., and that of Austerlitz to two millions and a 
half, uot including the approaches. 

Third—The accidents and repairs required by these two bridges. 

Those works of art were constructed on two entirely opposite 
principics. In the bridge of Austerlitz the arches, and the triangular 
pieces above them which support the roadway, ure composed of por- 
tions of the ares in frame-work, and are attended with all the incon- 
veniences consequent on this plan; and further, these frame-work 
pieces are small, much ornamented, and are of unequal thickness, and 
to this may partly be attributed the accidents which take place. 

The plan of construction adopted in the Pont des Arte, which is 
composed of large arches connected together by pieces of iron, 3s 
more rational; but the principal arches ure not sufliciently strong, and 
owing to the variations in the thickness of the castings, the metal con- 
tracts and expands unequally. In each of these bridges durability bas 
been sucrificed to lightness and elegance, which occasions frequent 
fractures in the Jeast durable parts. 

Southwark Bridge, in London, one of the most remarkuble of the 
kind, is composed of portions of arches, like the bridge of Austerlitz, 
but those are plain, and are not carved, although they are more than 
two metres high, and the method on which they are arranged is much 
superior to that adopted in the bridge of Austerlitz. The strength 
and entire preservation of the Southwark bridge is to be attributed 
entirely to the great quantity of iron used, w nich was procured at 
enormous expense, and amounted to more than fifteen millions of 
francs. It is probable that the great expense of this beautiful struc- 
ture has prevented its being imitated. ve 

The natural consequence of what has been stated is, that 1 is 
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impossible to erect any more iron bridges in France, woless a new plan 
could be adopted of constructing them on more durable principles 
than those kind of bridges have ever been constructed, and at less 
expense than the English bridges. This double problem M. Polon- 
ceau has solved, by constructing, on an entirely new system of his own 
invention, the Carrousel bridge at Parix.* It is on this plan of making 
bridges, now well known by the name of Polonceau bridges, that the 
bridge of Erdre is also constructed.—Echo du Monde Savant. 


Y SIGNALS AND REGULATIONS. 


We last month gave a copy of the resolution: passed at the railway con- 
ference at Birmingham; since then a full account of their proceedings has 
been published, with the code of signals and regulations proposed to he 
adopted on all railways throughout the United Kingdom, a copy of which 
we give in full. 


RULES AND REGULATIONS, PROPOSED TO RE OBSERVED BY ENGINEMES, 
» POLICEMEN, AND OTHERS, ON ALI RAILWAYS. 


nginemen and Firemen. 


i.—No locomotive steam engine, except in case of some extraordinary 
necessity. shall pass along the wrong line of road—that is to say, on the right 
hand line as it moves forward—but shall, in all cases, observe the same rule 
of the way as on the turnpike roads, by proceeding along the Jeft-hand line. 
And every engineman and fireman shall keep a good lovh-ont all the time 
the engine is in motion. And no person, except the proper cugineman and 
fireman, shall he allowed to ride on any locomotive stean: engine or tender 
without the special licence of the directors, or of the engineer or manager of 
the railway. 

i1.—In case of accident, if any engine shall be unavoidably obliged to pas- 
on the wrong line of road, the engineran shall always send his assistant, or 
some other person, bach beyond the nearest stopping place or shunt, before 
the engine moves backward, to warn any engine coming in the opposite 
direction ; and if dark, the nian who goes back in advance of a returning 
engine shall take a light. and wake a signal, by waving the same cr and 
DOWN to ANY Coming engine to stop; and the engineman of the engine 
moving on the wrong line shall make constant use of the steaia-w)stle. and 
must not move in the wrong direction further than to the nearest shunt, and 
being arrived there. shall proceed instantly to remove the engine off the 
wrong line of roatl. 

L1.—All engines travelling in the same direction, shali heep half a mile 
at least apart fram each other; that is to say, the engine which follows shall 
not approach within half a mile of the engine which goes before. 

fV.—No engiveman shall, at any time or under any Ccircumstauces, leave 
his engine or train, or ans part of his train, on the line of way, without 
placing a man in charge of the same, to cause the proper signals to be made 
to prevent other engines from running against thet. 

V.—Enginemen having charge of goods or luggage trains shal) alway» 
exert themselves to keep out of the way of coach frains, by shunting, if 
necessary ; and, if doubtful of getting out of the way of a coach-train, shall 
direct garemen aud plate-lavers to make signal to coach trains that a luggage 
train is before then. 

VI.—No engine, carriage, or wagon, or train of carriages or wagons, 
whether loaded or unloaded, shall (except only in case of absolute necessity, 
to prevent accident or collision) stop upon the line of any highway, so as to 
interrupt the passing along such highway or public road, whether the same 
be at or near to any of the stopping places on the railway or not. 

VII.—No engine shall be allowed to prope! before it a train of carriages 
or wagons, but shall in all cases draw the same after it, except when assisting 
up au inclined plane, or in case of any engine being disabled on the road, 
when the succeeding engine may propel the train slowly as far as the next 
shunt, or turn-out, at which place the said propelling engine shall take the 


VIlL—In the event of the road being obscured by steam or smoke, (owing 
to a burst tube, or from any other cause,) any engine ‘or train coming up 
shall not immediately pass through the steam or smoke, but the engineman 
shall stop at a sufficient distance to prevent a collision, and shall ascertain 
that the way is clear and safe before attempting to procecd. 

TX.—lf a coach train be stopping to take up or set down passengers, on 
the road, or for any other cause, luggage trains are not allowed to pass it, 
while so stopping, on the opposite line; and if the engineman of a coach 
train sees another coach train stopping on the road, he niust slacken speed 
as he approaches it, and blew his whistle, to give notice to passengers be- 
longing to the stopping train, that another train is about to pass them. 

A.—In going down any inclined plane, every engineman having charge of 
@ luggage train, shall take care that he has full and competent control over 
the speed of his train, by pinning down, or causing to be pinned down, his 
wagon breaks, fewer or more, according te the size or weight of the train, 


_ See drawingy and deseription of this Bridge in the Journal, Vol. IL. page 
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whether there be a luggage breakeman with the train or not. And in case 
of accident for want of this proper control over the speed, the epgineman 
shall be held responsible. And the policemen at the top of the inclines 
shall, and are hereby charged to, assist in pinnjug down the breaks, when 
desired so to do by the engineman of the train. 


Rules to be abserved during a Fog, or in Thick Weather. 


XL—Whenever a coach train stops at any of the stations or places for 
taking up or setting down passengers, (during a fog, or in thick weather), 
the gateman or policeman of the station shall immediately run 400 yards 
bebind the train, or so far as may be necessary to warn any coming engine, 
in order to prevent its running against the other; aud all enginemen shall 
slacken speed in foggy weather, and proceed at 3 slow pace at an ample dis- 
tance from, and as they approach, each of the stations and stopping places, 
in order that they may have the complete control of and be able to stop 
their engines and trains without risk of running against any train which may 
happen to be waiting at such station or stopping place. And in case any 
engine (whether with coaches or luggage waggons, or without) shall stop in 


| foggy or thick weather in any part of the road where there shall be no plate. 


layer to render axsistance, the fireman shall immediately run back 400 yards, 
or so far as nay be necessary, to warn and stop any other engine coming in 
the same direction. 

In foggy weather, enginemen are cautioned to make frequent use of their 
steam-whistle when they approach any station; also, whenever they are 
obliged to stop on the road, or when, from any cause, they are obliged to go 
slower than usual, in order to prevent accidents from trains which may be 
following on the same linc. 


Onler to Gatemen and Pr 


XIT.—A policemen and gatemen are required, when a luggage train ap- 
proaches their several stations, and before she comes up, to go on the line 
and inspect both sides of the train, to ascertain whether anv of the loading 
(particularly bags of cottun or wool) have slipped so as to orerkang the 


; Waggon more than when first loaded; and if such be the case, to make im- 


mediate sigual for the évain fo sfap, iu order that the loading may he put 
right and fastened on again befure the train proceeds. 

N.B.—All enginemen, firemen, guards, policemen, gatemen and others to 
whom the foregoing rales may apply. are held responsible for their strict 
execution and observance: aud they shail report to the directors, or to their 
iumediate superintendent, any servant of the Company who shall refuse or 
neglect to comply with the regulations hereby ordered to be observed. 


CODR OF SIGNALS RECOMMENDED TO BE OM“. RVED ON ALL RAILWAYS. 


By Night —The white light. stationary, indicates that all is right, bat if 
waved uy and dmen, iy a signal to stop; if waved fo and fro, sideways, to 
proceed cautiously. 

The red light, stationary. is a sigual afweays fo sfop ; if on a moving train, 
it is a caution to all following trains to keep the required distance. 

By Nay—The red flag, or ball dise, is the signal always to stop. 

The dive flag, or ball, is to stop second class couch trains or luggage trains, 
for the purposes of traffic. 

The diack flag is used by plate-laycrs, to indicate (hat the road is under- 
going repair, and that trains must pass slowly. 

It is to he understood, that any flag, or hat, or lamp, of whatever colour, 
waved up or down, is a signal to sfop. 

Regulations as to Signais.~-1. Every train on the railway shall show a red 
bull's eye, or reflector lamp, on the last carriage or wagon; and the guards 
of the coach trains, the breeksman of the luggage trains, and the engineruan 
of an empty engine, or, with a wagon train without a breaksinan, shall see ta 
and be held responsible for, the execution of this order; aud if a coach, or 
truck, or horse-hoa, or wagon, be attached to or detached from a train on any 
part of the road, the guard, or breaksman, or engineman shall immediately 
change and replace the red bull’s eye, or reflector lamp, so that the same 
may still be in the rear of the last carriage or wagon in the train, showing 
backward. 

2.—Every engine tender must carry a lamp, to fixed as to admit of being 
turned round, exhibiting a white light forward, and a red light hackward, in 
whichever direction the engine may be inoving. 

3.—Every gateman or policeman shall light lis gate or station lamp at 
dusk, and shall have his hand lamp constantly trimmed and burning, and 
read; to give such signals as may be required, 

4. If a coming engine or train be required to stop to take up passengers, 
a dive light must be shown in the gate-Jamp; otherwise the common white 
light. 

a5 —lf a train approaches when a previous train has passed through, only 
a few minutes lefore, the gateman shall signify this circumstance to the en- 
gineman by the waving of his hand-lamp ¢é. and jro, sideways, which means 
that caution is required; on which signal all enginemen are required to go 
slowly aud keep a good look-out. bo 

6.— But if a gateman, owing to some accident, or any extraordinary cause, 
wish to atop an engine which is approaching, he must show his red light, and 
must also wave his hand-lamp up and down, up to the height of his head, 
and then down to the ground, till the engine comes up; and all enginemen 
are required to stop at either of these signals being given; and a gateman 
must make this pe to an. approaching engine, if 4 previous engine has. 
passed through this gate only one or two minutes before. wo, 
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N.B.—-The ved flag, or ball, must be used'in the day, in the same manner 
as the réd lamp by night. se 

Rockets or dive lights are extraordinary signals, and when an engiueman 
sees them he must immediately stop to ascertain their cause. 

Engine IFhistle.—7. When one long whistle is given, it is a signal to gate 
keepers, policemen, and others in front, that an engine is coming, and this 
signal is to be used on approaching public roads, during a fog, or when a 
first class train approaches a station where a second class train is stopping, 
and generally as a caution when required, for persons on the linc to keep out 
of the way. 

But when an engineman wishes to make signal to the guards, or breaks- 
meu on the train, that they are to put on their breaks and stop, he must give 
a quick succession of whistles, making an interrapted, trenulous, or vibrating 
sound; and all guards or breaksmen, whether with coach or luggage trains, 
hearing this signal, mus? tmmediately hold hard on the break or breaks under 
their charge, so as to stop the train es quickly ax possible. 





NEW INVENTIONS AND IMPROVEMENTS, 


IMPROVEMENTS IN STEAM ENGINES. 


Thomas William Parkins and Flisha Wylde, of Portland-street, Liverpooi, 
Engineers, for an improved method of maxing and working locomotive and 
other steam engines. Enrolment-office, Jan. 12, J811. 

This improved method relates to the slide valve and thruttic valves of strata 
engines, aud consists in a novel mode of constructing then, x6 as tu facilitate 
the action of the valves, to place them under more perfect control, and to 
afford a freer entrance to the steam cylinder under certain circumstances. 

The first arrangement is for working the slide valve without the use of 
eccentrics, in order that it may open almost inslantancously at the time the 
engine is passing the centre. For this purpose a lever is fined upon the cross- 
head working iu a link comected to a second lever fixed un a shaft or weigh- 
bar across the engine, whereby a rocking tation i- produced, On the other 
end of the weigh-bar a double lever is fixed, carrying two studs above and 
below the centre of the said shaft or weigh-har, for the forked rod to work 
upon. One end of this rod is attached by a working joint to a fourth lever 
fixed on the weigh-bar, which gives motion to the slide valve at each suceced- 
ing return of the cross-head to the extremity of its stroke. The levers are so 
arranged that the slide valve is always kept wide open at the period of the 
engine passing the centre, instead of being shut, as is always the case when 
an eccentric ix used, and by which means the full effect of the steam is em- 
ploved up to the last moment. 

Secondly, a new method of coustructing the slide valve, being an improve- 
ment upon the old D slide valve, is described ; the object being to get rid of 
almost. the whole of the immense steam pressure which always presses upon 
slide valves‘of the present construction, and at the same time to give a free 
passnge for the escape of the waste steam throughout the whole of the stroke. 
This slide valve consists of a hollow square ring of ictal, working between 
two surface plates, the lower one heing the side of the cylinder, the upper 
one provided with set screws or other suitable means of adjustment. The 
hollow ring beds upon the cylinder, and is furnished with a square metallic 
packing upon its upper surface. which, abutting against the adjusting plate, 
mtakes the slide valve perfectly steam tight. The slide valve 1s made long 
enough for the eduction passage tu remain open while the steam way is closed, 
and rice versa, 

Thirdly, the patentee describes a peculiar mode of constructing the regula- 
tor or throttle valve of steam engines, especially as applied to locomotive en- 
gincs, so as to afford a ready and convenient means of admitting steam to 
either one of the cylinders only. or to both of the cylinders at the same time. 
The regulator or steam passage is in this case a flat surface, with passages 
through it at the distance of one endl of the cylinder from the other, and so 
disposed that when the regulator's handle. is inclined to the starboard, steam 
is admitted into the cylinder on the larboard side of the engine; on inclining 
the handle over to the aboard, the steam is also admitted to the starboard 
cylinder, but on placing the regulator handle in a vertical position, the throt- 
tle valve is closed, and the steam communication cut off from both cylinders. 

A fourth improvement consists in certain additions to the machinery for 
working the slide valve, so as to cause the steam to work in the cylinder ex- 
pansively, in order to economise fuel; for this purpose two slots are made in 
the top of the link in which the cross-head works, in which two bell-crank 
levers work on pivots; to the under side of the engine framing. a roller is 
fixed between the two levers, being a fulcrum to act against when they are 
alternately pressed down by the roller (attached to the lever on the cross- 
head), which works in the link passing over them; this causes the link to 
advance sufficiently to close the slide valve, or, in other words, to shut off the 
steam at the determined portion of the stroke. 

Finally, an arrangement is exhibited for reversing the direction of the 
steam, so as to atop the engine and drag the wheels whonever circumstances 
render such a procedure necessary. In order to accomplish this movement, a 
bandie is placed on one side of the foot plate, which is connected to a bell- 
crank Jever, connected by a link to the tappet-rod. This handle is to be 
secured by a spring guard, and when in a vertical position the teppet-rod will 
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be entirely out of gear; when it inclines forward, it will be in gear for going 


either forward or backward; and when it inclines backward, the tappet-rod 
will be lifted on to a stud on the third lever above the centre of the shaft 
connected with the link on the other side, which will stop the motion of the 
engine almost immediately, as the steam will be admitted into the cylinder 
before instead of behind the piston, which will drag the wheels and bring up 
the engine. 

The claim is to 1. The construction of the slide valve, being a hollow ring 
through which the steam is either admitted or exhansted, and the means used 
for kecping the said slide valve steam: tight. 

2. The combination of the machinery for moving the valve, especially the 
construction of machinery for moving the said valve so as tu work the steam 
expansively. 

3. The construction of the regulator or throttle valve by which steam is 
admitted to either cylinder only, or to both cvlinders at the same tine, 

4. The construction of machiacry for moving the slide valve 50 25 to canse 
the steam to enter the eylinder before instead of behind, and make it act 
against the piston.—Alechanics' Mayazine. 


TUOLS FOR BORING. 


Willinin Ash, of Sheffield, Manufacturer, for improvements in angers and 
tools for boring. Petty Bag Office, Jlec, 24, 1840. 

These improvements consist in the combination of cutters and guiles with 
a shank or spindle, The cutters are rectangnlar pieces of steel somewhat 
reseubling the cutting side of a centre-bit. The guides are helical pieces on 
the outside, of various sizes, the interior of which fits the shank or spindle. 
The spindle has a pointed screw at the end, the size of the thread varying 
according to the kind of wood to be operated upon; at some distance up, on 
the side of the spindle, there is a circular stop, there is also a square opening 
just above the worm, passing through the spindle. The l:elica! guide, of the 
size required, is first put on the spindle, and a cutter inserted in the square 
aperture helew it, where it is firmly fixed by driving in a wedge. Jf a larger 
orsmaller hole is required, the wedge is struck out, when the cutter, &c. 
may be easily removed. and replaced with guides and cutters of the site re- 
quired, Another form of guide is shown, consisting of a cireular plate of 
mctal, with a thimble in its ceutre, supported by two cross pieces from the 
outer edge. ‘The first, or helical guide, however, is preferred, from its being 
longer, and also from its affording a channel for the ready escape of the 
chips, thereby clearing the hole as the cutter advances, 

The claim is for the application of moveable cutters aud guides to a shank 
or spindle. as described.—/bid. 


MACHINERY FOR CUTTING AND WORKING WOOD, 


William Hickling Bennett, of Wharton-street, Ragnigge Wells Road, Gen- 
tleman, for improved machinery for cutting and working wood, Enrolment- 
office, Dec. 24, 1810, 

The improvements comprehended in this patent are—Firstly, a new system 
of guides for boards while passing through the wood-cutting machines. The 
iron frame of the guides varies in shape in different machines ; it forme a bed 
on which the guides traverse. The guides are formed of puppet-heads in 
pairs, one being fixed, the other moveable in order to hold and guide wood 
of different sizes. Moveable picces slide over the inner vertical faces of the 
guides, and pressing down upon the upper surface of the wood it is thos held 
firm and steady. 

Secondly. an improved mode of elevating and depressing the upper pair of 
rollers, when the wood is carried forward by their means. The axes of the 
upper rollers turn in blocks which slide up and down in grooves in the up- 
right side frames of the machine. They are regulated by spur and bevel 
wheels, in conjunction with spiral springs, so that while the wood is firmly 
held, an elasticity is obtained by means of the springs, which allows any irre- 
gularities in the surface of wood to pass through the rollers. 

Thirdly, an improved mode of admitting oil to the working parts, viz., the 
circular saws, shafts, spindles, &c.. consisting of a cup with @ tube at the 
bottom furnished with a stop cock, to be so adjusted as to allow any number 
of drops per minute to fall from the nipple into the channel leading to the 
bearings requiring lubrication. 

Fourthly, an improved mode of sawing and dividing wood, so as to effect 
the planing at the same time; the arrangement being also applicable to 
veneer saws. 

For this purpose, there are slots near the periphery of the circular saws, 
approaching as near to the edge as is consistent with due strength; in these 
slots side cutters are fixed, with their edges ground and sct to the same angle 
asa planc iron. Theve cutters project slightly beyond the set of teeth of the 
saw; eo that a shaving is continually taken off as the saw revolves. Or the 
edges of such slots in the saw plate may be turned up and used in liew of de. 
tached cutters. 

Fifthly, the application of the foregoing construction with two or more 
sets of circular cutters, so as to form two or more strips of plain or orna- 
mental moulding. To accomplish this, two or more circular saws are mounted 
on one spindle between which, instead of washers, blocks are fixed, holding 
the cutters in the upper edges. These are circular and may be either plain 
ot moulded, and they project sufficiently to perform the necessary operation 
as rapidly as the circular saws can rip the scantlings or boards into strips. 

Sixthly, an improved mode of forming moulding and other cutters. These 
cutters may be of any required shape, and are attached to blocks, fixed on 
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the saw spindle by grooves and feathers. They are made of thin stee! plates 
gcrewed between two metal plates, which are worked down on each side 90 
as to leave the steel edge projecting about o\; of an inch. 

Seventhly, a machine for preparing deals and baulks of timber for sawing. 
The wood to be operated upon is laid on a metal bed moved by a rack ax 
pinion and slides on V pieces fixed to the floor. The apparatus for holding 
the timber is firmly secured to this bed; puppets are screwed to the sliding 
bed, their inner faces being nade perfectly trae. To these faces a cast-iron 
beam is attached vertically, so that it can be moved up and down, by nuts 
and screws, and serves to clip the upper part of the piece of timber. 

The holding parts are capable of adjustment, so that timbers of any size 
may be held on different sides quite firmly, and brought up to the cutters by 
the traversing bed, for preparing a flat or square side thereto. 

Eighthly, a machine for the saine purpose, which may also be used for cut- 
ting mouldings or cornices and skirting-boards. 

he wood in this case is secured to a traversing table and moved forward 
by a chain, rack and pinion, or other convenient means. Circular cutters 
are made to revolve above it, which strike the required pattern on the edge 
of the wood as it advances. 

Ninthly, another machine for the same purpose, only in this case the ma- 
chinery with the cutters approaches the wood instead of the wood approach- 
ing the cutters. This consists of a moveable bed traversing upon a fixed 
one; this bed carries the cutters with their driving wheels, &c. The wood 
is held upon a rising and falling table. while the machinery, cutters, &c. on 
the traversing bed are made to approach and perform the required operations 
on its surface and edges.——/bid. 


MACHINERY FOR PRODUCING PLAIN OR MOULDED SURFACES 
ON WOOD. 


James Hodgson, of Liverpool, Engineer, for a new mode of conbining and 
applying machinery for the purpose of cutting and planing wood, so as to 
produce plain or moulded surfaces. Enrolment-office, Feb. 3, 1841. 

This invention consists in a mode of combining and applying machinery, 
whereby the patentee is enabled to employ a rotary spiral cutter for cutting 
aud planing wood, so as to produce either plain or moulded surfaces. The 
machinery consists of a strong cast-iron frame, of any required dimensions, 
planed perfectly true on its upper edges, the feet or standards being bolted 
down to the flooring so as to give great firmness and stability. A cast iron 
table, also planed perfectly true, slides srooothly and equally upon the hed ; 
this table is titted with a cover or plate of wood on its upper surface, for the 
convenience of affixing thereto the woud to be operated upon by the machine. 

Nearly in the middle of the bed there rises an upright frame or slide, in 
which the revolving spiral cutter is supported, and raised or lowered by a 
screw, The spiral cutter consists of a twisted har of steel, or of iron aud 
steel combined, the cutting edge passing from one end to the other in a spiral 
direction around the axis of ity motion. This entter is driven at a great specd, 
and revolves transversely to the grain of the wood. Such a cutter is adapted 
for the production of plain surfaces only; if mouldings are tuo be produced, 
the cutter suust be worked out to the pattern intended to be given to the 
rooniiing, One mode of effecting this is stated to be by making a stee! tool 
of the pattern required, which ia placed beneath the spiral cutter while in 
rapid motion and gently raised as the cutter becomes indented. The edges 
of the pattern thas produced, are then filled up to an angle and sharpened, 
80 as tO make a clean cut in the wood monlding. The motion is suppiled 
from a steam engine or other prime mover to a fast or loose pulley, from 
whence a series of wheels and bands communicate the necessary high velocity 
to the spiral cutter. The table on which the wood is fixed to be cut slides 
backward and forward upon the bed; a rack placed on its under side is acted 
upon hy @ pinion, driven by suitable traversing gear, and carried forward to 
the cutter. The backward moveruent is accomplished by a smal) handle on 
the axis of the pinion. 

The clam is for the mode described, of combining and applying machinery 
so as to employ a spiral rotory cutter for cutting and planing wood so as 
to produce plain or moulded surfaces.—Jdid. 


IMPROVEMENTS IN ROOFING ANT) SLATING BUILDINGS. 


James Taaife, of Shaw--street, Dublin, Slater and Builder, for improvements 
_ feetos and slating houses and other buildings. £nrolment-oftice, Feb. 1, 

These improvements consist of a novel mode of rovfing and slating houses 
and other buildings, whereby much of the overlapping of the slates will be 
avoided, and roofs will be more advantageously formed and constructed with 
a much smaller quantity of timber and slates than at present used. And a 
roof formed according to the tenor of this patent, will, it is said, be much 
snperior to that which could have been produced hy a larger quantity of tim- 
ber and slate applied as hitherto practised. In the first place, the rafters 
have a groove ploughed or otherwise made in their upper surface which is to 
be lined with lead, zinc, or other suitalile metal to form water channels or 
courses. Two other modes of forming these water courses are shown: in the 
one cas¢ the rafter is divided into two and an angular snetal gutter placed 
hetween ; the other is formed by nailing two projecting strips of wood along 
the sides of the rafter, which form the sides of the channel. The rafters 
being farnished with proper water channels in some of these, or other con- 
venient ways, slates are taken of such a width as to reach exactly from the 
centre of one water course to the centre of the next, so that the side joinings 


_ THE CIVIL ENGINEER. AND. ARCHITECT'S JOURNAL. 


(Maan, 





of each series of slate fal! exactly over the centre of the water channels, by 
which means any ‘water that may pase through between them, ie carried off 
lato proper gutters, The first or lowest row.of alates are screwed.to the 
rafters hy four copper screws, one in cach corner, but in-all the other rows, 
two screws, at the upper corners, only are used. Nails may be used instead 
of screws for festening the slates to the roof, but the latter are preferred, 

Where the slates overlap cach other they are held together by clamps of 
this form, 2, made of copper or zinc. A notch is cut in the sides of the 
two upper slates, and a space cleared away in the two lower ones to admit 
the stem of the clamp On the under side of the slates where they overlap, 
two throats or grooves are cut to prevent the water from running along un- 
derneath and so getting beyond the water channels.~-/bid. 


COKE OVENS. 


John Cox, of Ironmonger-lane, civil engineer, for improvements in the 
constrnetion of ovens for the manufacture of coke, and other purposes. Jan. 
19.—The oven is constructed of any convenient form, and of suitable mate- 
rials, The best Stourbridge fire-brichs, with the joints closed by the same 
elay of which the fire-bricks have been made, is preferred. The roof of the 
oven is to be made very thin, and a broad flat shallow flue formed over it. 
The oven is charged in the usnal manner, and the door closed, and as the 
gascous products arise they are conveved through proper small apertures into 
the flue above, where they are supplied with a sufficient quantity of atmos- 
pheric air to support combustion. They are consumed in the fluc, and the 
heat transmitted downwards. for the purpose of promoting the process of 
cohing through the roof of the oven. Jn some cases only part of the distilled 
products is consumed for the purpose of coking, and the remainder carried 
away in any convenient manner for any other purpose for which it may be 
required. In other cases the atmospheric air is admitted into the chamber 
with the coal, and thereby the products are consumed together with the coal. 
Sometimes retorts or other small vessels to he heated are set in the flue above 
the roof of the oven, and the products consumed a» at first described.— The 
inventor does not claim the mode of consimiing the distilled products in the 
sané chamber as the coal; nor the application of flues to the bottom, sides, 
or ends of the oven; tut he claims—First, The creation of heat by the ad» 
inission Of atmospheric air to the distitied products in or after they haye left 
the oven, and the consequent combustion of the said products in or after they 
have left the oveu.—Secand, The same, whether the air be admitted at the 
tap, bottom, sides, or ends of the oven.—Third, The same, whether the heat 
be emnploved for the process of coking only, or for manufacturing or other 
purposes as well.—Fourth, The promoting the process of coking by the ap- 
plication of a flue or flues over the top of the oven; whatever he the form or 
construction tharenfi—/nrentor’ idrarate. 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


KING'S COLLECE. 
Vir. Hosxine’s Lecrere. 


We are glad to sec that the Class of Engineering and Architecture is 
being carried on under such good auspices ; our readers will see, by the fol- 
lowing sketch, the course that Mr. Hosking proposes to adapt in the im- 
portant department of instruction which falls under bis direction. {n ex- 
pressing our approbation of the general views propounded liy Mr. Hosking, 
we have to thank him and his colleagues at the College for their conrtesy to 
us on this and so many other occasions. 

After some introductory observations Mr. Hosking proceeded as follows : 

“The printed paper already in your hands gives a general statement of the 
matters to which I shall have to direct the attention of the student, and [ 
believe that every man who has had to learn these things for himself will 
readily admit that any instruction in them, however imperfect it may be, may 
become of the greatest practical value, by supplying, as a ground work for 
professiona) study, what has had, but tuo often. to Le learnt in practice, and 
what, oftener stil], 18 never Jearnt at all. 

“We cannot hope here to make young men carpenters or masons, hut we 
hope to make them better qualified to compose, describe, estimate and direct 
works of carpentry and masonry than they can be without such assistance as 
that we offer them. In becoming proficient as a carpenter, @ mason, OF & 
smith, a young man is apt to overlook the importance of other handicrafts in 
favour of that in which he has acquired confidence,—but a sound, aud indeed 
a somewhat extensive practical knowledge of the modes of operating in all 
the leading crafts, of which the three I have mentioned, together with the 
bricklayer’s craft, are the most prominent, is essential to the civil engineer, 
who only exists independently of the architect on the one hand, and of the 

ical machinist on the other, through his presumed superior practical 
skill in applying the operations of the carpenter, mason, bricklayer and smith, 
in connection with those of the navigator or earthworker and miner.” The 
early life and experience of the late Mr. Telford are next referred to, with an 
account of his occupation in youth, aud of his estimate of the value of such 
occupation to the intending engineer, Myr. Hosking then remarks: 
‘Such was the early education, and such were the matured opinions of the 
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yan who has left hardly « corner of our island without some important work 
te record his name.”............ But Mr. Telford goes on, from the ob- 
servations I have already quoted, to state thereupon his opinions and practice 
with regard'to the education of the civil engineer: ‘My readers,’ he says, 
‘may not dissent from these observations, but few of them, unless practical 
men, will feel their full force. Youths of respectability and competent edu- 
cation, who contemplate civil engineering as a profession, are seldom aware 
how far they ought to descend in order to found the basis of future elevation. 
it has happened to me more than once, when taking opportunities of being 
useful to a young man of merit, that J have experienced opposition in taking 
him from his books and drawings, and placing a mallet and chisel, or a trowel 
in his hands, till, rendered confident by the solid knowledge which only ex- 
perience can bestow, he was qualified to insist on the duc performance of 
workmanship, and to judge of merit in the lower as well as the higher de- 
partments of a profession in which no kind or degree of practical knowledge 
is superfluous. For this reason I ever congratulate myself upon the circum- 
stances which compelled me to hegin by working with my own hands,’ 

* You will find indeed that not Telford alone, but that most of the men who 
yeaponded to the demand that arose in the middle of the last century, for 
professional aid in the formation and construction of that class of works now 
distinguished as works of civil enginecriug, in default of skill and capacity on 
the part of the architects of the day, were men whose early education was 
that of the workshop ;—they were masons, miners, and millwrights. Whilst 
the practical knowledge of Telford and Rennie—the mason and the mill- 
wright-—exists in its effects upon those who had the advantage of working 
with and under those eminent hydraulic architects, the practice of civil engi- 
neering as at present constituted will continue,—but those who ascek to engage 
in and follow it must qualify themselves by direct application to the sources 
from which it sprung, and upon which alone it can rest a continued existence. 
The man of science may be formed independently of the workshop—but it is 
through the workshop alone that the nian of science can become what the 
men J have enumerated were; he may possess himself, in the office. and in 


the service as an assistant, of the established practitioner of the routine of | 


_ ~of the habit of using technical ternis,—of repeating working and 
other drawings, and of using set phrases and forms in the composition of 
specification ;—he may Jearn to estimate and to describe the items of an esti- 
matc as they are usually described, and to attach prices to the items according 
to the established usage ;—and having made these acquisitions he may con- 
aider himscif fitted to practice as a civil engineer. He will feel himself com- 
petent to investigate any question that can arise in practice when the data 
are supplied,—Dut he will find that questions continually arise upon which 
no data are to he obtained ; he will readily undertake to lay out and design 
any class of work within the range of engincering practice, but he will learn 
from the contractors as the work proceeds, that this cannot be done as he 
may appear to have inteuded,—that that will not do in this particular case, 
that such and such things are unnecessary, and such others essential, and 
when the works are completed he will have the mortification of fndiug that 
the variations made, and the alterations and additions effected have made his 
contract a dead letter... .. There are other cases, however, and they are already 
too frequent, in which conscious incompetence determines to be on the safe 
side, be the cost what it may, and works are overloaded with materials that 
they may be strong enough ;—and thus again the employer is defrauded, for 
fraud it is if aman undertake a duty which he is not thoroughly qualified to 
perform.” 

Mr. Hosking then proceeded nearly as follows, giving an etymology of the 
designation of engineer, which has the appearance of novelty, aud entering 
into details which we have not space to include in our mere abstract :— 

“It may not be devoid of interest, and it may help to give a distinct percep- 
tion of what the practice of civil engineering includes, if 1 trace the circum- 
stances out of which it grew. Many of the works and operations now in- 
cluded in the practice of the civil engineer are of late origin themselves. and 
a large proportion of them were formerly within the practice of architecture, 
and wes known, when distinguished at all, as hydraulic architecture. Modern 
fortifications, or fortifications having reference to ordnance, consist in a great 
degree of earthworks. and through the practice of forming them the different 
corps of military angers became akilful in the disposition and working of 
earth,—in draining for the exclusion, and in forming conduits and sluices for 
the admission of water. Aa the advance of modern civilization required 
operations similar to those practised by the military engineers for protecting 
lands from rivers, and from the sea, by embankments,—for draining low 
lands,—for supplying towns, and for feeding canala with water, the peculiar 
designation of the military engineer and operator was adopted by the civil 
practitioner, who thus became what is known as the civil engineer. Through- 
out the continent of Europe the services of the architect had been still in 
requisition in aid of the military engineer, in directing the constructions for 
which he had occasion, and we thus find some of the finest works of many of 
the Italian architects fram the 13th and 14th centuries down to the present 
time, on the gates of fortified places. In England, however, almost ever since 
the introduction of gunpowder, the fortifiestion of towns and cities, fortunately, 
has not been necessary, and the British architect bas had therefore no prac- 
fice in connection with the military engineer, Hence, the almost total de- 
ficiency of architects in this country in hydraulic constructions, s0 that when 
a demand arose for works which imposed such coustructions in conasctiou 
with earthwork formations, the millwrights and masens, who had built the 
flood-gates and stuices with their wing and head walle, and had learnt to 
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direct the formation of the earthworks from the Batch embankers’ and 
draiuers, were called upon to undertake them, and thus the hydraulic archi- 
tect is found in conjunction with the formator or embanker and drainer, who 
— tu the profession thus compounded the designation of civil engineer. 

“ The prartice of civil engineering and architecture is, therefore, strictly, the 
complete practice of architecture in its most extended sense; that of the 
former may be said to include formations and constructions influenced by, in 
connection with, or affected hy, that powerful agent—water,—whilat, the 
separate practice of architecture is generally restricted to constructions not 
en exposed. and to constructions susceptible of, and subject to decoration. 
The architect who builds sewers and drains,—and it is within the practice of 
all architects to do s0,—is in so far a civil engine@r,~—whilst the engineer 
who builds a bridge, or a viaduct, is in so far an architect, for although, ac- 
cording to the genera) definition that I have given, the founding of piers and 
abutments to a bridge over a river, or other water, would fall within the pro- 
vince of the engineer, the main constructions of a bridge, especially when of 
masonry, are within that of the architect.” 

** Roads as now made, and railways, are late additions to the practice of the 
civil engineer. Roads brought bridges with them, and railways have brought 
many other varieties of construction that can hardly be called hydraulic, for 
although their frequent connection with earthwork exposes them for the 
most part to the action of water, they are generally so situated as to demand 
the architectural dispositions which may be classed under the head of de- 
coration. To be an accomplished civil engineer a man must, therefore, be a 
good architect in the ordinary acceptation of that term, as well as skilled in 
the sciences and arts of construction, far above what architects commonly 
are. Together with formations and hydraulic constructions the practice of 
civil engineering includes the application of machinery in the aid of con. 
merce and of the useful arts. Hence, and because of the name applied to 
some of his productions, the manufacturer of engines and machinery, the 
mere machinist has been called an engineer. A machinist may certainly be- 
come a civi] engineer, but the power of making a locomotive engine does 
not seem to form a better qualification for railway engineering, than that of car- 


| riage building does to constitute the builder an efficient roadmaker :—it is nat 


the cannon-founder who is entrusted with the construction of tortified places 
and field works, but the engineer officer whose education and practice have 
fitted him for this more important service.”’ 

“In promising information and instruction that will he useful to you in 
the pursuit of vour professions respectively, IT must beg to be understood not 
to promise to qualify you here to practice as architects or as civil engiveers. 
We offer you information whereby you may become qualified to avail your- 
selves more effectually of the practice of the engineer's or architect's office, 
and thereby to become dect/er architects and deffer engincers, to your own 
confidence, comfort, and advantage, and for the advautage of society te whom 
your services wil] be hereafter offered, than you would have heen without 
such instructions and information as we offer. The medical student comes 
here versed in pharmacy, and in tie sinspler surgical operations, aid he finds 
his ficld of study and practice complete between the lecture ani dissecting 
rooms of the college, and the wards and the operating theatre of the hospital, 
but to you, who come to us unshilled in carpentry and masonry, the pharmacy 
aud surgery of your professions—we have the deficiency to supply, as well as 
to teach the science which those humbler arts aid vou in applying. but your 
hospital must be walked in mud boots, and vour operating theatre found un 
the stage of the carpenter, and on the scaffold of the mason and bricklayer. 
The young sailor may and should learn navigation on shore, aud how to rig 
a ship and to reef and steer in harluur, but he must go to sea to become a 
sailor,—and the young architect or engineer, may and should, in like manner, 
acquire the theory, and learn, as fai as may be, the practical arts of his in- 
tended profession. in a preliminary education. but he must place limsel€ with 
the active practioner through whoin he may have facilities for seeing works 
in progress, and opportunities of assisting to forward them, together with the 
means of acquiring the technicalities of practice, to become an efficient prac- 
titioner of architecture and ensineering himself. 

But why, I may be asked, if the practice of an office and the observation 
of actual works is essential after you have expended time and money here, 
why not go from school or college at ouce to a practical office? 1 answer, 
that without such preliminary education in science and the arts as that offered 
you here, the practice of an office will be in a great degree lost upon you; 
you may learn by rote but you will not know the meaning of the words—you 
may have opportunities of seeing works, but “seeing you will not sec, and 
hearing you will not understand ;" the characters may be clear, and the meau- 
ing of the words obvious, but to you they will be unknown. and therefore 
unintelligible. 

I would say, then, acquire superiority over the merely practical man—the 
rule of thumb engineer by the attainment of sound scieutitic knowledge, in 
addition to the mere practical shill with which he tenders his services ;—but 
do not depend upon scientific kuowledge alone, if you propose to become civil 
engineers, and hope to _ your bread by the practice of civil engineering as 
a profession, for it may be truly said, paraphrasing the beautiful language of 
an inspired writer, you may have all Jearning aud all science, but if you want 
this practical knowledge of which I speak, you will be bat “as sounding 
brass or @ tinkling cymbal.” 


‘SCHOOL OF DESIGN, LEICESTER SQUARE. 


On Monday the 15th ult., a lecture on the applicatiqn.of perspective, being 
part of a course, was delivered by George Foggo, Esq., at the School of the 
Society for I'romoting Practical Design, Saville House, Leicester Square, 
before a numerous and respectable audience of members of the suciety, 
artiets, students, &c. 

The lecturer commenced by urging the necessity of a knowledge of per- 
spective in ornamental design; observing that however the students in that 
class might be inclined to undervalue such an acquirement, they could not 
nor did not make a drawing without availing themselves of it. So accus- 
tomed are we to see objects in perspective, that we are perpetually putting 
objects in perspective without being aware of it. The child newly born is 
destitute of this knowledge, but we cannot pass through life without acquir- 
ing it—we must perforce obtain a knowledge of the distance of objects, their 
relative positions, their size, their colour. There is not a human being who 
does not learn this—not an animal—we could not go through life without it. 
Whether in historical composition, or whether in architectural design, we are 
obliged to have recourse to perspective. The architect, after making his 
design, may think he has nothing to do with this science, but if he do not 
attend to it, he will soon find himself in serious difficulties. Suppose, for 
instance, he hag ‘designed a frieze; although it may look very well upon 
paper, yet, when it comes to be placed high up. and lightetl in a particular 
way, he may find the effect very different from what he intended. From 
want of knowledge of this kind. lamentable errors occur; in buildings re- 
cently erected, ornaments are lighted with windows in such a way as to lose 
their effects; a delicate scroll is placed at such a distance as not to be seen, 
and bold ornaments brought too near. Tam anxious, seid the lecturer, that 
in drawing ornament we should not draw it as if it were a mere dead inani- 
mate object, but should remember that taste is required for designing pure 
ornament. This may not suit those who are contented with copying, and 
think that they have done enough when they have reproduced a design from 
the French, or the German, or the Italian, or the Greek; but it is the right 
course—cojiving we always find limited, nature ever varying. We have 
heard much lately about copyright of all hinds, but I think a great deal more 
has been said than lias been necessary; [ am by no means disposed to admit 
that copyright can be derived fromm the mere act of copying the design of 
another, whether that design be French or Greek, one ycar old ur a thousand. 
Copvright should have no right for merely copying others, but for original 
adaptations of natural objects. Composition requires originality and power 
of mind, without which the name is idle. The architect has irregular ma- 
terials to bring into regular proportions; the designer of artistical compo- 
sitions bas the opposite course, tu take fixed objects, and to place them in 
every allowable variely of attitude that is to be found in nature. Some 
imagine that great diversity of power is required for these two objects, that it 
takes very little power to make an architectural design, aud much to produce 
a picture. I am not inclined, however, to allow this. Want of reference to 
nature ié, in my opinion, the principal defect of our architects, the result of 
which is the greatest inconsistency. Thus, if we want a clureh, the archi- 
tect will, without regard to propriety, take a Greeh temple for his model, 
and £0 in an edifice where no sacrifice is allowed, devoted to a religion by 
which it is abolished, we shal! find the sacrificial ornaments of another creed. 
if we are to have a theatre, the same temple is referred to, and then we get 
the sacrificial enblems again. There is no thought of propriety, though a 
building should be appropriate in its character to the object to which it is 
devoted, and mark the circumstances which bave influenced its erection. 

The architect having to do principally with straight lines in composition, has 
of necessity much difficulty to contend with, but he has other and greater 
difficulties ; the want of having men of taste to judge of his productions 
causes inactivity ou the part of the architect, and the result is that he con- 
tents himself with making a flaming copy from some antique building of 
reputation, which pleases the committee because it saves them the trouble 
of jndging. Iiis rival, with less knowledge of the world, labours hard to 

oduce a good plan and an original elevation; bis plan is never looked at, 

canse it is not understood, and his elevation Leing placed by the cide of 
those of his competitors, is outstared by them, and so he is discarded. By 
and bye the favoured design is carried into execution, and then, to the gene- 
ra) disappointment, it is quite inapplicable. (The lecturer here proceeded 
to aketch the ground plan of a building, and show the modifications which 
would be required in the external effect hy different arrangements of the 
iuterior.) When an architect has got over the impediments thrown in his 
way by the ground plan, he will, without a knowledge of perspective, find 
himpelf in serious difficulties in making his elevation. There will be a want 
of important parts, broken lines, intricacies in the external arrangements, 80 
that the eye can never repose satisfactorily. Still a good plan is a great 
thing, and it is of much importance that the public should know what plans 
are, for every one may now he on a committee some day, and it is very 
essential that this point should be understood. The elevation may mislead, 
while the plan is the first thing, and when we have provided for the useful, 
we can afterwards see what sort of a fine frontage can be applied. Some of 
the cabinet-makers and apholsterers studying here must very frequently be 
applied to with regard to furniture, when they first send in a drawing of 
what is imperatively necessary, and then do what they can to ornament it 
afterwards. Sometimes, however, the contrary occurs; 2 pretty drawing is 
made, and when the article comes to be put up, it is found clumsy and use- 
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Jess. ' Nor do T hold that: it PA i much lees talento design farniture 
properly than to design a builiing—and, indeed, in many of our recently 
erected club-houses, the architects have themuelves designed :the furnitere, 
plate, &c. Unfortunately, however, architects have little studied this de. 
perement and if they attempt it, there is a baldness in their works far from 
leasing. , 
Architects have not often, more particularly in crowded cities, the choice 
of situation, but still it is in their own power to do something more than 
they do. There was, for instance, no necessity in Pall Mall to swap the 
Travellers’ Club by rearing next to it the Reform; had this been done by 
others, Barry would most probably have been offended, but people are not 
so offended at their own deeds as at those of their neighbours. Here, bow- 
ever, the example js given, and so, perhaps, some day we may have another 
larger, and the Reform Club itself overshadowed. The back of the Travel- 
ler's Club is not the less ad:niraple, and it is much to he regretted that the 
architect had not combined the two buildings in one design. It is, in fact, 
a duty of architects to avail themselves of the position in which their build- 
ing is to be placed; if, for instance, the space were next to a church, then, 
by makiug the uew buildings, though not uniform, yet in some degree, cor- 
respond with those on the other side, the church might be brought into the 
composition, and so a betier effect produced. Regular composition in archi- 
tecture requires a centre and two wings; so if we see a bridge with four 
arches, the effect is unpleasant, though this is sometimes avoided by making 
the piers more prominent, but this again leads to another impropriety. The 
bridge, to be effective, must have three or five arches. The building, too, 
requires good thick flanks; this Wilkins forgot, aud thus, in the National 
Gallery, we have the fanks getting thinner and thinner till they coine to 
almost nothing. Solidity of effect is a thing imperative—the human mind 
requires bulk—it does not consider surface sufficient; if we see o surface, we 
like to know what is behind it, and particularly with regard to stone, for we 
always imagine the other front must be something similar. I may be re- 
minded that, in the Gothic, there are exceptions and most beautiful ones, 
butthese are exceptions only as between the uninstracted and the instructed— 
the instructed will see where strength is, aud so be better satistied with the 
effect produced. It is our duty to make our building as vast as possible with 
the materials we possess; if we do something great with small materials, 
money 13 saved; if great materials are frittered away in petty details, we 
have spent a vast deal to prodace a little effect. It may be thought much 
better not done at all, uuless the effect be produced at litdle expense. ‘Two 
instances have been greatly extolled by vur travellers; St. Peter’s, al Rome, 
say they, is so vast and so beautifully proportioned, that we do not perceive 
its grandeur, and it is only when we come to examine sone of the parts, that 
at last we are convinced. Another instance is the column in the Place Ven- 
dome, at Paris, which is mp: after a barbarous Roman model—a column in 
Crecian proportion, is covert with a thick coat of bronze, and made gouty, 
just like the Duke of York | colunm in the Park. If the Napoleon column 
appears 80 feet high instead of 150, it certainly appears to me much better 
to have spent Aa/f the money to have produced a colanm which should have 
appeared 150 feet high. It is travellers only who see things of this kind, who 
stand openmouthed with astonishment that much money shonld be thrown 
away to produce nothing. 

Architects very frequentiv complain of want of money, but with injus- 
tice, for it is by no means the amonnt of money, nor the vastness of the 
material at their disposal, on which the affair depends, particularly if money 
be exhausted on a number of small parts. No crror is greater than to divide 
a thing into a nunber of small parts; if we waut to hnow the effect, let us 
go into a mountainous country, and we shall go on from one mountain to 
another, and always find the object in the distance of the same comparative 
smallness. We see the distant peak with clouds lying about the sides, di- 
viding it, and some covering it, some lying in streaks across it, ut it does 
not appear high. We get to the top of another mountain, hut a deep valley 
lics between, and it still does not appear high; we climb from crag to crag, 
and when we have got to the top we have an unbounded view, but we do 
not appreciate the immensity of the elevation, we fcel rather delight than 
surprise. Jad we seen a precipice, instead of 15 or 20,000, a thousand feet 
high, the effect would have been different. Many instances might be mentioned, 
but there is one place in the United States where the view is so terrific, that 
no courage can encounter it twice. Persons who wish to see this place go 
provided with guides, and secured with cords, and after looking down be- 
come senseless, and when asked always refuse to try it again. So different 
is it to see a simple elevation, or to see a thing frittered away bit by bit. 
This is not without its lesson in architecture; the Gothic architects knew it 
and profited by it. We sce it if we look at the Gothic spires and towers 
with their tops wreathed with ornament ; such compositions show that our 
ancestors understood this effect perfectly. Let us sketch a tower: we have 


here a great height, but in proportion to the bulk is the apparent clevation. 
reduced ; to remedy thie, we must do as Barry is going to do at the New 


Houses of Parliament, we place simple turrets at the corners, sometimes of 
unequal size to prodnce picturesque effect. Looking up, the eye runs along 
this narrow line, and appreciates the full height of the object, at the same 
time that the bulk is also felt by this combination of parts. The composition 
of Gothic buildings requires great consideration, both of perspective and 
composition, as well as of appropriateness of character. If we construct a 

ence fora clergyman, we must make it comfortable, but at the same 
time we must give it a certain clerical character; but if we make a house 
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for 'a‘country squire, we must not have anything ‘clerical at all. In the 
Gothic cathedral immense length was réquired to provide for numerous pro- 
cessions with music, when the effect produced by them is overcoming. Great 
elevation was alco necessary. We always sec, therefore, in snch buildings, 
one part of great length, and as fhe screen was not originally placed where it 
now is, but at the entrance, the view was surprising, for while we had figures 
six feet high close to us, in the distance they were reduced to insignificance. 
lf we look at the means adopted to produce elevation, we shall sce that, 
however numerons the divisions of the columns were to provide the strength 
required, the architects always took care to have some small fillets, which, 
being continuons from the hottom to the top, and there vanishing into 
nothing. give the mind a conception of vast and unlimited height. The con- 
templation of a cathedral of this kind appears, perhaps, much more elevated, 
and hae a greater effect in raising the imagination than even a mountain 
itself. 

1 know nothing in architecture which contains more composition thn 
Gothic architecture—the Greek temple of vast proportions perched on an 
isolated rock is simple and majestic—but the Gothic cathedral contains an 
interminable variety of applicatious from nature. Waving said enough on 
composition in architecture, ] may say that it is of no trifling importance to 
the historical or laudscape painter-——both will find excellent studies in Gothic 
architecture. In the combinations of the architect and the artist there is 
something more required than mere arrangement of parts, for though the 
Greek architect is limited to such as are syminetrical, the Gothic is not so 
strictly limited, and the historical painter is called upon for no symmetry at 
all, yet comporition, to have a lasting effect, mast operate on the mind, as 
much as on the eye. We therefore require a combination of poctical feeling 
with symmetrical arrangement, for to the architect fine feeling belongs as 
much as to the artist, and althongl an architect may not Lave it in his power 
to make a cathedral, yet he can show much of the same qualifications in a 
small building, in furniture and hangings, or in plate for a dining room. Plate 
is generally ordered at the silversmiths to he made after the pattern of that 
of Mr. Su and So, who had it presented to him for services in the East Indies, 
but as Mra. So and So, who has never been in India, must have her plate like 
that of the other individual, it may be made as similar as possible in shape, 
and yet for from it in detail, and analogous to the condition of the Jady. A 
case in point occurred to ine, [ was asked to design a monument for a person 
who was of a very peculiar character, of good circumstances, liad been in 
trade, and led a very even samely life. The deceased having a relation who 
had died at the head of hia regiment. a monument was desired for hi ase 
his cousin’s. Here was the contrast, a quiet merchant and a dashing colonel, 
however } did what I could, and ] do hope the thing will not be found faut 
with. if we have a piece of plate to design, we need not attend most to the 
weight of the material, but with Jighter materials we may endeavour to give 
au appearance of quantity, muking the ornaments bold. and cutting away 
metal and material in different places—although, by the by, persons do inquire 
into the weight of metal, 1) have knowu this tu be the case with Committees 
of the House of Commons, where silver has been preferred to bronze. because 
it would make a difference of 1502. in the value of the material. though the 
bronze would have cost more in the end, as the cost of the chasing was 
greater. There arc several things stand much in the way of goud compori- 
tion-—want of a fair protection for copyright, and want of judgment in the 
public. In the many competitions which are advertised every day. the paltry 
premiuin offered for the design may be a hundred pounds, while the profit on 

he work to be executed may perhaps be thousands. There is a third diffi- 

culty, and that is want of power, in artists, from the want of fair eoampetition, 
producing dificiency of high intclicct, for thuse who have the power know 
better than to exert it on auch occasions, they ean (rast to other wavs for 
making money. ) 


ROYAL INSTITUTE OF FRITISI] ARCHITECTS. 
Feb. 8.—Epwarp Biore, V.P. in the Chair. 


Mesers. G, A. Burn and J. J. Cole were clected as Associates. 

Among the donations was a copy of Mr. Hay's clegant work entitled 
Illustrations of Cairo, presented by Mr. Greenough, and Mr. Scoles exinbited 
an interesting drawing by the late Mr. Bondini of the Cathedral of St. 
Meter’s at Rome, and St. Paul's, London. 


m the tawers of Lincoln Cathedral, having een discussed at a 
previous meeting of the Institute without any satisfactory results, from the 
guuciy of data which existed in regard to this curious work of science, Mr. 
Nicholaon, Fellow of the Institute, and resident architect at Linculn, for- 
warded the following particulars. The arch is at a height of 30 feet from 
the pavement, immediately over the junction of the vaulting between the 
towers and the vaulting of the nave; its abutments are thus formed by the 
eastern walls of the two towers. The arch consists of 23 stones of unequal 
lengtits; the width of the extradvs is harely 1 ft. 93 in., the thickness of the 
arch is uniform throughout, 11 inches. The span measured horizontally 
is 27 ft. 11 in. between its apparent abutments, but the arch probably pene- 
trates some more recent casing of the towor walls, 90 that probably the actual 
horivontel span equals $0 ft. ‘The soathern abutment is 12} inches higher 
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than the northern. This arch has hitherto been considered the segment of 
an arch; but the observations of Mr. Nicholson led him to the conclusion, 
that it is a pointed one, ench half arch heing struck with radii of different 
lengths, an inequality arising probably from miequal settlement. It is con- 
structed of stone from the Lincoln quarries, the exposed surfaces bein 
wrought with the toothed chisel in a careless manner. ‘The joints are if 
formed, and have a mass of mortar ful! half an inch thick within them. The 
arch vibrates perceptibly, and Mr. Nicholson is of opinion that the practice 
of visitors jumping upon it in order to produce this vibration, may eventually 
lead to very lamentable resnits. Mr. Papworth suggested that very probably 
the arch was constructed by the masons at the time to serve as a fixed mark, 
by which to test the accuracy of the vaulting of the nave, particularly in the 
groining stones. But Mr. Nicholson considered this ingenious hypothesis 
hardly admissable, as the four walls themselves afforded a solid datum hy 
which to control the several levels of the vaultings. 

Mr. Poynter read some admirable practical observations on the construc- 
tion of observatories, with which we hope to furnish our readers at full length 
in some carly number, 


Feb. 22.~—J. Kay, V. P. in the Chair. 


Mr. G. Godwin was admitted as Fellow, and Messrs. Wood and Clarke 
were clected as Associates. 

A volume of exquisite drawings by S. Burchell, Esq., of the details of Prior 
Birde's chautry in Bath Abbey, and ten guineas from T. L. Donaldson, Esq., 
secretary for foreign correspondence, were announced among the donations, 
and two numberr of a very well cxecuted German work on Gothic architec- 
ture, now publishing at Nurembarg, were presented by Messrs. Black & Arm. 
strong, booksellers. of London. This publication is remarkable for the judg- 
ment with which the subjects are selected, and the tasteful effect with which 
they are engraved. 

A-letter was read from M. Vaudoyer, corresponding member, communi- 
cating various particulars connected with architecture of recent occurrence at 
Paris, particularly in regard to Marochetti's monument to Napoleon, which 
consists of an cnormous sphere on a square base, surmounted by an eques- 
trian statue of the emperor with his frock coat and little hat. The style of 
the monument, and the employment of a foreiguer on such a work, has exe 
cited much displeasure among the artists of Paris. M. Vaudover described 
a new species of competition, which took place in the time of Louis XVI, 
who was anxious to complete, in a becoming manner, the Palace of Versailles, 
then uutinished. Upon the reconmendation of Monsieur Le Comte ~ | 
-Ners, five of the most celebrated architects of the period were introduced 
to the King, who explained to them his views and wishes, and called upon 
them to assist him bv their talents in rendering the Palace of Versailles 
worthy the nation, Jie assigned to cach of then 12,900 francs as a compli- 
mentary Sinn, and 3000 franes to cover expences, and gave them § months 
to prepare their designs. The intention was, when Messrs. Chaigrin, Heur- 
tier, Antoine, Pevre Jun. and Paris, the architects chozen, had completed 
their designs tu have them exhibited to the public, and then examined by a 
jury consisting of the candidates themselves and four other architects. This 
committee were to inake individual reports on each, and a general report on 
the whole, aud to select the two best for recommendation tu the King, who 
was to be at liberty to choose any parts of the other designs, so as if expe- 
tient to form a new one composed of the chief beauties in the whale : 
her, and whieh was to be carried into execution by une or huth of the two 
selected by the jury. The designs were made and paid for, but never ex- 
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zon of the arts, and the scheme, so admirably projected, had oo positive 
results, But M. Pesre published lris, in his volume of designs, 1818, 

Mr. Scoles, fellow, read an analysis of Col. Toward Vyse's aplendid work 
un the Pyramids of Equpt. The great pyramid covers rather more than 13 
acres, each side of the square being 764 ft., and the height is 480 ft. 9 in. 
It is gencrally supposed that the arca of Lincoln’s Inn Fields equals that of 
the Great Pyramid. But it appears that ave side of that square hetween the 
houses, being 83] ft. aud the other 625 ft. 6 in., its area is less than that of 
the Great Pyrainil by about 64,000 square fect. The height of St. Panl’s is 
363 ft. or 115 ft. 9 in. less than the Egyptian building. Mr. Scoles then 
minutely described the mode of construction, the arrangement of the cham- 
hers and galleries, the ebjects found, and the chronological history of the 
erection and events connected with these huge wonders of antique art, tracing 
it down to the discoveries of the gallant author, and for which we must refer 


volume, and the preparation of the drawings confided tu him by 

ent author. Mr. Scoles’ description, which was :eudered doubty valuable 
from his own personal examination of these nonnments, was listened to with 
much attention, and gave rise to some curious remarks by Mr. Hamilton and 
other members. For our part, we cannot help imagining that there still 


coveries may still repay the patient investigation of future enterprising tra- 
vellers. 


ROYAL INSTITUTE OF ARCHITECTS OF IRELAND. 
ADDRESS TO BIR RICHARD MORRISON. 


In a recent number of the Mail we noticed with pride and satisfaction the 
honour so deservedly conferred on our eminent countryman, Su Richard 
Morrison, by the representative of our most gracious Sovereign. It is no 
amall addition to our pleasure to lay before our readers, in this day’s publi- 
cation, the honourable testimony of the satisfaction which that act of royal 
munificence bas given te a body of gentlemen who. of all others, are best 
qualified to appreciate the valac of the distinction, and to estimate the merits 
of the individual who has been thus selected for the rewards of her Majesty's 
favours. 

Bat it is not alone as a favour to Sir Riclard Morrison that this honour is 
to be considered. 1¢ is an honour conferred, in his person, on the nuble art 
which, with such credit to hinwelf, and benefit to the public, he has auccess- 
fully cultivated. The honour due to Sir Richard for his individual merits, 
was due also to the profession of which he is and has been a distinguished 
member, and which he has been mainly instrumental in raising to its proper 
station of dignity and usefulness in this country, by concentrating its genius 
and its energy in the association from which this addres» emanates. [t has 
ever been the policy and the practice of the illustrious house, of which her 
Majesty is no degenerate descendant, to encourage the fine arts by such 
honours on their professors as the State can confer; and, whilst we refer 
with pleasure to the distinctions conveyed, in their professional capacity, on 
a Reynolds and Chantrcy, it gives us no less pride to find our countryrmen—a 
Shee and a Morrison—equally honoured hy the distinguishing approval of the 
Sovereign. 

In this instance, at least, justice to the individual has heen “justice to 
Treland,” honour to Sir Richard Morrison, an honour to his profession. 

The address was presented to Sir Richard on the Sth ult., at his residence 
ia Mount Street, hy a distinguisbed deputation from the body, and read by 
Jehu Papworth, Esq., the honorary secretary, after the following brief, but 
well conceived prefatory observations :—. 
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“Sir Richard Morrison, the duty which devolves upon me this day, as ' 


secretary to the Roval Institute of the Architects of Ireland, I feel to he one 
of an extremely important and interesting nature, whether we consider it 
With reference to our own profession, or to the fine arts in Ireland. I am 

y honoured to be the medium through which the sentiments of our 
institution are to he conveved to you, on the occasion of that honourabie 
distinction which has been conferred on you. I am aware my associates 
around me participate in the feelings of pleasure which I entertain at this 
moment. It is unnecessary for me, Sir, to dwell upon the circumstance 
which has brought us together this day, as it is fully expressed in the address 
which I shall now have the honour to read.""-—Dudbiin Mail. 


SOCIETY GF ARTS FOR SCOTLAND. 
January 25.—Dr. Frrx, President, in the Chair. 


Professor Forbes gave. at the request of the President and Council, an ex- 
position of The Doctrine of the Polarization of Heat. Un this evening he 
proposed to give an account of the instrumental measurement of temperature. 
This introduction was Ulustrated by examples of the various instruments in 
use, frown the air thermometer af Sanctorius, to the delicate thermomultipliers of 
Nobili and Melloni. In the course of this historical accaunt, he adverted to 
a recent ingenious improvement of the common flint thermometer, by M. 
Viiltz, and which, he believed was noi yet published : this improvement con- 
sists in sinking the tube to the depth of two-thirds of its diameter into the 
material of the scale; by which arrangement the parallax in one direction is 
compensated by the refraction in another, so that, in all positions of the eye, 
the degree read off is the same. 

A description of .4 Self Inting Press was read, illustrated by drawings and 
working model, by Mr. John Napier, which was remitted to a committee ; 
and afterwards a short notice of the completion of the printing of the whole 
Bible in relief for the use of the blind, by John Alston, Esq., Rosemount 
(Glasgow); for which he was congratulated by the Society. 


February 8.~—Surmrskrr L'Awy, V.P., in the Chair. 


The President read an interesting account of a series of extensive experi- 
ments On the Evaporating Power of various kinds of Coal, (including the 
anthracite), ax obtained by combustion in furnaces. The geversl result of 
these experiments seemed to be that the practical heating power of all coals 
is almost exactly in proportion to the quantity of fixed carhon: there appear- 
ing to be no heat whatever procured fiom the volatile matter of the coal. 
This circumatance Dr. Fyfe accounted for by supposing that the hydrogen aud 
volatilized carbon abstract, in passing to the gaseous state, as much heat as 
they develop during combustion. 

Mr. Sang drew the attention of the Society to an erroneous deduction 
drawa by the late Capt. Henry Kater, from his experiments on the flexure of 
bers. Capt. Kater had observed that the elongation of the distance between 
two marks ou the surface of a bar when the bar is supported at the 
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is hardly half of the contraction. caused ‘by:supporting the-same. barat dhe 
two ends ithe were reduction on account of curvaturé having been 


for in both cases). And he had thence concluded that the neutral pane 
, 


not, aais usually su d, in the middle of the thickness of the 

only at one-third of that thickness from the convex side. Mr. Sang showed 
that this reault would imply that bodies resist distention with mn 
times the energy with which they resist compression: and he pointed out t 
the disparity observer by Capt. Kater is due to the difference of curvature in 
the two states of the har, and that that disparity agrees with the deduction 
of the ordinary theory of flexure. He also pointed out some errors in Capt. 
Kater’s methods of computation and experimenting which seemed to him to 
destroy all confidence in any of that philosopher's experimental results, 


Royal Vietoria Gallery, Manchester.—A long discussion has taken place at 
this institution upon Mr, Palmer's plan for the improvement of the Mersey 
and Irwell Navigation. In this discussion Mr. Radford, Mr. Hawkshaw, Mr. 
Buck and other eminent engincers took part; it is, however, reported at too 
great length to allow ué to notice it this month. We are glad to see so 
much interest tahen in engineering in that part of the country, and we should 
like to see Institutes at Manchester and Newcastle. The architects have 
already an Institute at Manchester, and the engineera should not be outdone. 


Royal Scotch Academy. (From an Edinburgh Correspondent.)—Thia exhi- 
hition is now open, and it is an admirable one; the progress which is being 
made iu art iu this cowntry is very satisfactory. There are few architectural 
designs, which is not to be wondered at, as the accommodation for drawi 
an Taiserahle, every thing being sacrificed for oi! pamtings, the veriest daub in 
oil having a better place than a chef d'tmuvre in water colour, We are even 
worse off in this respect than you are in London, inasmuch as the little room 
given to our architecture and water colours ia further cartailed by the intro- 
duction of the sculpture / the specimens of which, with the exception of the 
works, by members or associates of our Acadews, are in most instances 
below criticiam. Our Associations or “ Art Unions" are reported to have 
larger funds this year than fast, so that 4 or 9000 pounds will probably he 
spent iu art this year. The last sum must be nearer the truth i€ general report 
may he depended on. 


EXTRAORDINARY EXPERIMENT. 


AN experiment was tried on Saturday, 20th ult., of one of the 
inventions to which we alluded last autumn, which a friend on whom 
we have reliance had an opportunity of witnessing. The trial took 
place in the grounds of Mr. Boyd, in the county of Essex, a few miles 
from town, in the presence of Sir Robert Peel, Sir George Murray, Sir 
Henry Hardinge, Sir Francis Burdett, Lord logestrie, Colunel Gurwood, 
Cuptaiu Britten, Captain Webster, and some other gentlemen, who all 
appeared very much astonished ut what they saw. By the kindness 
of the inventor our informant occupied a position that enabled him to 
command a view of all that took place. A boat 23 feet long and 7 
broad was placed in a large sheet of water, the boat had beeu the day 
before filled in with solid timber, four-and-a-half fect in depth, crossed 
in every direction, and clamped together with cight inch spike nails. 
This filling in was made under the inspection of Captain Britten, who 
stated the fact to the distinguished gentlemen we have mentioned, and 
also that the inventor never went near the workmeu employed, that 
no suspicion might be entertained of any combustible materials being 
lodged in the hold of the vessel. Several of the gentlemen were on 
Saturday rowed in a punt to the vessel, and examined for themselves, 
so that every doubt might be removed as to the cause of destruction 
being external, and not from the springing of any mine. When the 
different parties had taken up their positions, on a signal feom the in- 
ventor, the boat was set in motion, and struck just abaft her starboard 
bow, and instantuneously scattered into x thousand fragments. Atths 
moment of collision the water parted, and presented to the eye of our 
informunt the de Labs of a huge bowl, while upon its troubled sur- 


face he noticed a coruscation precisely resembling forked lightning. 
A column of water was lifted up in the air like a huge fountam, frem 
which were eet the shattered! 


rojected hata for many hundred 
fragments of the vessel, which fell many ot them several handred yards’ 
distance in the adjacent fields. Our informant examined many pieces, 
and found the huge nails snapped like currots; the mast looked like a 
tree riven by lightning, and never before, as he assures us, has he wit- 
nessed so sudden and complete a destruction, though he has aeen abel 
and rocket practice on the largest acale. Such seemed to be the un- 


animous opinion of all present. How this mighty effect was produced: 
party, but two naval offf- 


was of course not disclosed to so numerous @ 
cess present were perfectly aware of the mode of operation, sud the 
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‘fuvénter offered ‘to go into details confidentially with one or two of the 
‘Gistinguished officers present. In answer to a question from Sir Henry 
Hardinge, the inveritor stated that without a battering train he could 
‘transport on'a mule’s back the means of destroying the strongest for- 
tress in Europe. No doubt this is very startling, but, hearing what 
we have, we cannot pronounce it im e; aud as in every particu- 
Jar the inventor has done what he has undertaken to accomplish, it is 
only fair to give him credit for the performance of more than has yet 
been disclosed. The existence of these tremendous powers is placed 
beyond all doubt, and the inventor asserts them to be completly under 
his control, which, from what our infurmant has had an opportunity of 
observing, he believes to be really the case. The instrument that 
wrought so terrible an effect on Saturday, iy 3 into the air a boat 
wei Fing two and a half tons, and filled in with five and a half tons of 
solid timber, and displacing at least fourteen or fifteen tons of water 
was only 18lb. weight. Our informant has handled it and kicked it 
round a room when charged with its deadly contents, so portable and 
at the same time so safe is it—a point of vast importance, when we 
remember the daily accidents that are occurring from the detonating 
abells now used in our service. At Acre most of those employed burst 
before they reached their object, and they are liable to explode when 
rolling about a ship’s deck, as was proved by the fatal accidents on 
board Her Majesty’s ship Medea, off Alexandria, aud the Excellent, at 
Portamouth, and are dangerous to carry in a common ammunition cart 
ona rough road. Whether Lord Melbourne will condescend to examine 
into this matter, and secure these mighty powers for this country, or 
permit them to pass into the hands of our enemies, is more than we 
can venture to predict, but about which we cannot think Englund will 
remain indifferent. The inventor has requested us publicly to return 
his thanks to Mr. Boyd for his great krndness in permitting him the 
use of his grounds not only on this but on several occasions.—-Zsmes. 


IMPROVED TIRE OF A RAILWAY WHEEL. 
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ANNEXED is a small sketch of a section of the tire of a railway 
wheel, showing a new mode of fixing the outer tire. 

Many accidents, particularly to the machinery of locomotive ene 
gines, have occurred from the bolts (which are used in general, but in 
yay improvement are not necessary) breaking, and allowing the tire to 
work off laterally, and to come in contact with the working peur. The 
improvement consists in having 2 groove turned out of the wheel, and 
a corresponding tongue on the inside of the tire, as shown in the sketch, 
which prevents the possibility of the tire coming off, but by its break- 
Ing, a contingency ahicli but seldom happens. a 


Manchester, Feb. 4th, 1841. Railway Times. 





HISTORY OF THE LONDON AND BIRMINGHAM RAILWAY 
By THOMAS ROSCOE, 


ASSISTED IN THE Rostonicat Details sy Peres. Lecount. 


Sin—in your last number a communication appears from Mr. Lecount, 
animadverting on the use of his name in the above work, and also on 
the publishers for not paying him for his services, Having had the 
entire direction of the publication of this book, I feel it necessary to 
eay that these statements are grossly incorrect, and that I am ready to 
prove this when called upon. 

Mr. Lecount says “after page 32 1 had aothing whatever to do with 
it, and my name being connected with it is a perfect hoax upon the 
public.” So fur from this being correct, I can produce scores of pages 

' of Mr. Lecount’s manuscript which are printed in various parts of the 
volume! It is extremely os i tobring forward the names of gen- 
Hemen, and § will here merely remark, that the mamer in which his 


‘AWD: A 


roomy . my! 





ra ooh say on ' pat ost) oe Woe . 
a ‘ah, wea ee ie 2 i ‘\t nee nn i aT at a yet P 
a aie Ee z . 
. cy ; : ; tT 5 4 Fo. 
' a. i 7 
is ‘. a Pa . thet ones eT cee 


‘hame is printed on the title page of the volume, was agreed to by him- 


self, in my presence, at the suggestion of his solicitor at Birmingham! 
Indeed if it were improperly used, an injunction could readily be ob- 
tained to restrain such an imposition on the public—but Mr. Lecount 
finds it easier fo write scurrilous remarks, than establish that which 
nee no cabernet - — : Ba 
y implication he charges the publishers with breach of agreement, 
wilfully nals stelle facts.” He evi, “what I farnished for that work - 
although done under a written agreement, bas never got me a sight of 
sixpence of the publisher’s money.” If such were in reality the case, 
Mr. Lecount would not be long in claiming his right. I deny, im un« 
qualified terms, any treatment of Mr. L. otherwise than the mast 
honourable. For what services he rendered, he was remunerated 
having a pamphlet of about 100 pages printed, which was afterwards 
“ wasted,” a single copy only being kept to prove the fact of its hav- 
ing been printed; and Ihave now before me, in Mr. Lecount’s hand 
writing, a memorandum of the cancelling of the original agreement 
which was for a pecuniary consideration. 
I am, Sir, your obedient servant, 

WakEING WEBB. 
Castle Street, Liverpool, : 

February 18, 1641. . 





ERRORS IN SCIENTIFIC BOOKS. 


Sin—It is a little surprising that a few of the most gross and pure 
ble errurs as represented in some of the Plates, both in the old and 
new editions of “ Z'redguld on the Steam Engine,’ should have remained. 
su long unnoticed, particularly in Europe, where so very many skilful 
and scientific mechanics are continually poring over works in every 
department of science. 

The first and only error, I shall now draw your attention to, is on 
plate No. 11, where, in the figure of a steam engine pumping water 
from a mine, the pump rod is connected with the piston rod i, 4 to 
produce a parallel motion in both it and the pump rod, which exhibits 
a profound ignorance of mechanics, on the very face of it, (as there 
delineated) for though the pn rod will move parallel, the lifting 
pump rod at the other end of the beam will not. 

I have heard of a London waiter getting a quart of wine into a pint 
decanter, but never heard of the diagonal of a square (or of a parallelo~ 
gram) being crammed into either diameter of it. I have heard also of 
a man who affirmed that nothing was impossible, and that he could bite 
his own ear off; but after repeated contortions of the head and other 
attempts and trials, he gave it up: observing, however, that he kuew 
tt could be donc with u sudden jerk. Perhaps a diagonal can be crammed 
into the square, as represented in the figare alluded to, in Europe, but 
to us ignorant folks in the Western World it looks rather “ slanting= 
dicwar,”’ makes us rather sceptical, and indeed seems impossible to 
accomplish, even with a audden jerk: but, like our inquisitive neigh 
oi the Yankees, if it can be done, we are “ kind a’ ctirious” to know 

01. 

As books of science are generally published to instruct the unlearned 
or uninitiated, it would be as well to have the figure 5, on Plate X.(A) 
engraved sv as tu le understood, because as there represented, it now 
requires a person who already understands his business, to understand 
how to construct the parallel motion as there represented. The same 
figure ix repeated in the following plate, No. X (B). 

Hf the insertion of this little inquiry is not inconsistent with your 
sense of duty to the public, please to notice it in your useful publica- 
tion, and you may perhaps hear again from, 

Your very obedient servant, 
Ropert RATIONAL. 

British North America, 

January 20, 1841. 





Papers on Subjects connected with the Duties of the Corpe of Royal 
ngineers, Vol. IV. London: Weule, 1840. 


We mentioned in our last our favourable impressions as to the 
manner in which the character of this interesting work is maintained, 
and it gives us pleasure this month also to bear further testimony 
towards it. 

The volume is appropriately preceded by a memoir of the pro« 
fessional life of the late Thomas Drummond, from the pen of Captain 
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Lareon, which, restricted as it necessurily is, still shows ‘enough to. 
enable us to appreciate the character of that atniable man. 

The first, second, sixth and seventh papers are on subjects purely 
military, which prevents us, on the present occasion, from muking any 
comment upon them. 

The third paper, by Lieut. Nelson, R.E., is on the important sub- 
ject of shot furnaces, a question in the consideration of which the con- 
struction of iron steam veasels should also enter. In this paper we 
are glad to see an acknowledgment of the valuable suggestions of Sir 
John Guest and Mr. Evans. 

Lieut. Caffin’s description of a new steam apparatus for drying gun- 
powder, shows that he has introduced an important improvement, 
which we trust will be adopted by the authorities. 

The memoranda on blasting rock, by Mayor General Sir J. F. Bur- 

yne, form a work, and a most valuable onc, in themselves; we cor- 

ially recommend them to the attention of our engineering readers of 
every department. 

Major Harry Jones's paper, the eighth, gives an account of the well 
in Fort Regent, Jersey, a work of great difficulty and great success. 
Major Jones also gives his personal testimony to having witnessed the 
successful operation of the water finders with the bayuctle divinatotre. 
it is curious, but we do not kuow what to say to it. 

Captain Brandreth’s report cn the Island of Ascension is valuable 
and interesting, but does not fall within the scope of our observations. 

The tenth paper is by Major Bolton, R. E., and is descriptive of the 
dam constructed across the waste channel at Long Island, on the Ri- 
deau Canul. To this we may afterwards have occasion to refer. 

Lieutenant Nelson has contributed a series of notes which he calls 
engineering details, a memoir which must be useful, both as an ex- 
ample and a lesson to the younger members of his corps. 

he description of the New Victnalling Establishment at Devon- 
port bears ample testimony to the ability of the two Reunies, mder 
whose direction many of the works have been executed. It will be 
seen, by other examples, that the civil engineer has full attention paid 
to him in this work. 

Mr. Howlett, the chief draughtsman of the Ordnance, describes an 
ingenious plan of his for connecting « locomotive engine and tender to 
a passenger train, in which we only see one difficulty—how it would 
work on sharp curves. 

Lieut. Denison, the able editor, is author of the fourteenth paper, on 
a new weigh bridge, lately erected at Woulwich Dockyard, and also 
of the next, containing an account of another new work in the same 
establishment, a single coffer-dam. 

The sixteenth and seventeenth papers on injecting cemeut into 
leaky joints of masonry, and on the employment of sand for foundations, 
are translations from the French. . 

; The eighteenth paper is on the rolling bridge at Fort Regent, 
ersey. 

The vineteenth paper brings us again to « contribution of the editor, 
describing the mode adopted for restoring the roof of Woolwich 
Dockyard Chapel, on the failure of the principals. 

The twentieth paper is on the wharf cranes made by the Butterley 
vommpany, communicated by Joseph Glynn, Eaq., F.R.S., and the 
twenty-first on Mr. Woodhouse’s cast iron bridge over the River 
rent, at Sawley, onthe Midland Counties Railway. 





Reports, Specifications and Estimats of Public Worke v4 the United 
States of America. Edited by W. Srxicxianp, Architect, C. E.; 
Eowarp H. Giit, C.E.; and H. R. Campvsety, CE. London: 
John Weale, 1841. 


When the “ Public Works of England” first appeared, we expressed 
yur approbation of the superior manner in which Mr. Weale had 
wrought out that valuable work, an opinion which was fully borne out 
yy the countenance of the public, and the satisfaction of the profession. 
t is at once a proof and a result of the success of Mr. Weale’s exer- 
ions, that our Transatlantic brethren have entrusted to his care a 
iimilar volume on the Public Works of America. It affords us double 
sleasure to see that they have commenced so well, and that they have 
aken such an effective step to do justice to their works. The present 
2 companion to the former work, and is fully equal to it, it shows 
he same careful selection of subjects, the same fulness of details, and 
dhe same splendour of execution. We have no doubt of its success 
with the profession, for every exertion has been made to deserve it, 
mm it has our heartiest wishes, not less for its intrinsic merits than 
‘or the good it is calculated to do the profession. We know nothing 
setter adapted to promote professional studies, and to elevate the 
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character.of such pursuits a public, than-the productions of 
works like these, which are the monument to the old practitioner, 
and the best lesson to the beginner. This, we are sure, is but part of 
a series, for the success of the result we trust will eabollen Mr. 
Weale to give us also the Public Works of the Continent, and thus 
lay the foundation of 2 museum of practical information, to which 
every department of the profession may have recourse. 

We shall now proceed to detail the contents of the first two parts 
of the work before us. The first 13 plates represent the, Phila- 
delphia Gas Works, constructed in 1835, under the direction of Mr. 
Merrick; the following extracts will show their extent: 


The works are laid out in eight distinct sections of ten “ benches,” or thirty 
retorts efch, making an aggregate of two hundred and forty retorts. Each 
bench yields upon an average 10,000 cubic feet of gas daily, or, when in full 
action, an aggregate of 800,000 feet. 

To each section is a distinct washer, purifier, condenser, aud station meter. 
The two retort-honses are each 200 feet long and 50 feet wide, located in the 
centre of the square, having between them a passage of 40 feet, which is ex- 
cavated as a cellar and floored over water-tight. This passage and the arched 
cellars under the retort-houses serve ax coal stores. 

Each retort-honse contains one stack and four sections of retort benches, 
built back to hack down the centre of the building on each side of the chim- 
ney. The apparatus for cleansing the gas is located to the north and south 
of each retort-house respectively. Two sections of retort benches arc now 
completed and in action, and a third is now in the course of erection. 

The retorts are the broad or York D’s, 20 inches by 7) feet in the clear, 
set upon an original plan. 

The gas is washed in two waters through washers of simple construction, 
with valves so arranged as to use cither as the first, the most pure water being 
used as the second. The condensers are of ordinary construction, modified 
so as to enlarge the receptacle for the residumm at the hase of the columna, 
The puritiers are constructed for dry lime, with a hydraulic seal for shifting, 
hy which the use of valves in the purifying house is avoided. 

After passing the meters, the gas from alt the sections mingles in the gaso- 
ineters or gas-holders. 


Appended to the deseription of the Gas Works there are some valu- 
uble i upon the construction of the works, the cost of making 
as, C. 

i The next plate is a drawing of a Reservoir Dam across the Swatara. 
Plates 15 and 16 exhibit the construction of the Twin Locks on the 
Schuvthill Canal at Plymouth (U. S.) Plates 17 & 18 the bay of 
Delaware and the Breakwater in progress; the following extract fram 
the report describes its magnitude; after examining into the con- 
struction of the Breakwaters at Cherbourg and Plymouth, the 
report recommends ; 


The inward slope at 45", the top 30 feet in breadth, and at 5} feet above 
the highest spring-tide; the outward slope of 39 feet altitude, and of 105% 
feet hase ; both dimensions meusured in relation to a horizontal plane passing 
by a point taken at 27 feet below the lowest spring-tide. The base bears to 
the altitude nearly the same ratio as similar lines in the profiles of Plymouth 
and Cherbourg Breakwaters. 

The part comprehended between the sea bottom and a horizontal plane 6 
feet below the lowest spring-tide, the mass to be formed of stones weighing 
from } to 2 tons, those of 2 tons comprising three-fourths of the mass. The 
slopes of this part to be covered with blocks weighing from 2 to 3 tons. 

For the part comprised between the latter horizontal plane and the lowest 
spring-tide, the mass to be composed of stones weighing from } to 2} tons ; 
those of 14 to 24 tons forming three-fourths of the mass. The slope of this 
part to be protected by blocks weighing 3 tons. 

For the part comprehended between the lowest and highest spring-tide, the 
mass to be formed of blocks weighing from 4 to 5 tons, and laid as regularly 
as practicable. The slopes of this part to be formed of the largest blocks 
and to be laid headwise. 

The estimate submitted by the Board was as follows :-—The profile of the 
work rests on a bottom of 29,4 feet, on an average, below the lowest spring- 
tide, and has a superficies of 535,472 square yards; which, being multiplied 
by 1700 yards (the whole length of the work), gives fer the capacity of the 
mass 910,302,4, cubic yards. 


Plates 19 to 24 exhibit the construction of the Philadelphia Water 
Works, the following description will give an idea of their ex- 
tent :-— 


It has been from the commencement determined, for the present, to erect 
only three wheels and pumps. which are now completed, (there are now six), 
and with them the most important part of the daty of the Committee. The 
first of the wheels is 15 feet diameter and 15 feet long, working under ! foot 
head and 7 feet fall. This was put in operation on the Ist of July, 1822, 
and it raises 14 million gelions of water to the reservoir ‘in twenty-four hours, 
with o stroke of the pump of 4} feet, a diameter of 16 inches, and the whedl 
making 11} revolutions in a minute, The second wheel was put in operation 
on the l4th of September, 1822, and is the same length as the first,.and 16 
feet diameter; it works under 1 foot head and 74 feet fall, making 13 reve- 


‘Jations in a minate, with 0.6} feet caper rodel age j and raising 14 million 
gallons in twenty-four hours. . The thitd wheel, which went into operation 
on the 24th of December, 1822, is of the same size as the second, and works 
wider the same head and fall, making 13 revolutions in a minute, with a 5 
feet stroke of the pump, and raising 14 million .gallons in twenty-four bours. 
It is.not doubted chat the second wheel can be made to raise an equal quan- 
tity; thus making the whole supply upwards of 4,000,000 gallons in twenty- 

ur honrs. 
va wheels are formed of wood, and put together with great strength. The 
shafts are of iron, weighing about 5 tons cach. ‘he great size and: weight of 
the wheel give it a momentum which adds greatly to the regularity of its 
motion, so necessary to preserve the pumps from injury under so heavy a 
head as they are required to work, which is a weight of 79001b.; the height 
92 feet. 

The following statement eahibits the extent of the works, the number of 
tenants supplied, the quantity of water daily distributed, and the amount of 
revenue for the years 1823 (at which time the city only was supplied with 
water) and 1837 respectively. In 1823 the three wheels and pumps were in 
operation, 64 miles of iron pipes were laid, 4,844 tenants were supplied with 
1,616,160 gallons of water daily, and the revenue was 26,191°05 dollars per 
annum. In 1837 six wheels and pumps are in operation, 983 miles of iron 
pipes are laid, 19,678 tenants are supplied with 3,122,164 gallons of water 
daily, and the revenue is 106,432°37 dollars. 


Plates 25 to 40 contain drawings of Dams and Locks, and Aque- 
ducts of various canals on the James River. 

The reports and specifications, which are published in a separate 
work, are drawn up with considerable care, and show that the profes- 
sion in America are well acquainted with the practical department of 
civil engineering. 


Railway Tranail ; a Letter to the President of the Board of Trad. By 
Francis Rousisac Conver, C.E. London: Weale, 1541. 


In this pamphlet Mr. Conder has gone into the consideration of 
almost every detail comected with the working of a railway, illus- 
trating the subject by many ingenious and practical suggestions. Qn 
most points we agree with Mr. Conder, although we must reserve our 
opinion as to some other of his suggestions. To the profession this 
pamphlet will be of great interest, us it advocates their cause with 
ability anu justice. 


A Manual of Logarithms and Practical Mathematics. By James 
Trotter. Edinburgh: Oliver & Boyd, 1941. 


This work is from the pen of one of the tutors in the Scotch Naval 
and Military Academy at Edinburgh, and fully answers to its title. It 
is one of the best and cheapest manuals with which we are ac- 
quainted. 


The Year Book of Facts tn Science and Art for \st0. By the late 
Editor of the “ Arcana of Science.” London: Tilt, 1841. 


We, in common with the scientific and professional press who con- 
tribute to the Year Book of Facts, may almost be considered as inte- 
rested while speakiug in favour of a work to which our own columns 
contribute ; we are therefore obliged to leave it to the judgment of 
the public, by calling upon them to purchase and examine it for them- 
selves. We cannot, however, refrain from saying that it is a most 
valuable compilation, indispensable to the student and man of science. 


Gandy and Baud’s Windsor Casile. London; Williams. 


A third part has appeared of this splendid work, which we lately 
noticed. It contains a number of valuable and interesting engravings, 
so that the present subscribers have every reason to be grati ed with 
the exertions of the editors, which we huve no doubt will be farther 
succeasful in ensuring for it an extensive circulation. 


Description of a new Quart and Bushel Measure, hy T. N. Parker, Eaq,, 
M.A., is a pamphlet on 8 new system of measures. Mr. Parker proposes that 
by ert shall coutain 256 cubic inches, so as 10 give greater facilities in 

le n. a 


- A new coloured lithograph of Menai Bridge by Mr, Gauci, has appeared — 
we recommend it to the attention of our readers, 


Tyes's National Mep of Buglend.—We have before usa proof of No. 11 
ef this cheap.and excellent map. which for clearness of execution, and accu- 
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racy, we believe to be superior to any map of its scale, extant, it shows nearly 
the whole of. Sussex, with a large portion of Kent and Surrey. It is so ar- 
ranged that every sheet is perfect in itself, or any number of sheets may be 
joined together. | | ; 


_A new edition will shortly apeet of Peckston’s Practical Treatise on Gas 
with numerous plates, corrected and adapted to the present improved state of 
the manufacture. 


NEW IMPROVEMENTS IN THE DAGUERREOTYPE. 


On the 4th of January, at the sittiug of the Institute, M. Arago announced 
that M. Daguerre had discovered the micans of fixing the Dagucrreotype pic- 
tures in the wonderful short space of half a second, or in other words inetan- 
taneously. This quite unexpected result will henceforward enable the Da- 
guerreotype operator to obtain the representation of living and moving ob- 
jects, of all which animate a picture. Our streets, squares, bridges and rivers, 
will not be as before, represented in the middle of the day plunged into a 
deadly solitude, but they will show us in reality all the animation which gives 
interest to a picture. The admirers of the Daguerreotype, and they are nu- 
merous among the well educated part of the community, are eagerly awaiting 
the disclosure of the important improvements of M. Daguerre, and we are 
sorry to hear that the ingenious inventor will not be able to bring his im- 
provements before the public for a few months to come. 

We understand that the improvements consist ouly in shortening the time 
of the operation, and that the effect produced will not be better than before. 
In fact we have with infinite gratification admired the specimens obtained by 


~ the original plan, which are exhibited by Messrs. Claudet and Houghton, in 


their numerous and beautiful) collection, and we cannot conceive how it would 
be possible to improve them, except by the addition of living or moving ob- 
jects. 


STEAM NAVIGATION. 


RENNIE’S PATENT TRAPEZIUM PADDLE WIIEELS. 


The object of the above patent is to do away with the defects of the com- 
mon rectangular paddle wheel, arising out of its great width, weight, and in- 
direct action, and to substitute in its place a wheel which, while it retains 
the simplicity, obviates the defects of the common paddle wheel, The Tra- 
pezium paddle wheel differs only from the common paddle wheel in the form 
of its floats, which are trapezoidal or spear-shaped, and in the greater sinvpli- 
city of its construction. The advantages to be derived from this form are a 
wheel of one half the breadth, one half the weight, and one half of the 
surface of the common recangular paddle wheel. These advan uire 
no comment, provided that the form of wheel be equally efficient, and this 
has been proved by a series of experiments on two separate steam vessels, in 
opposition to their usual wheels. From the peculiar form of the floats, they 
enter into the water with the pointed part of the float downwards, and thus 
gradually arrive at their full horizontal action without shock or vibration, 
while, after the stroke, they, in the reverse manner, quit the water without 
raising any portion of it behind. Of course the advantages, arising out of the 
diminished breadth of a vessel fitted with trapezium-shaped floats, will be, 
less space occupied in a river, basin, or lock ; less surface resistance toa head 
wind, by all the breadth of one wheel; lighter draught of water, by the dimi- 
nished weight; less oscillation sideways, and consequently less liability to 
occasion damage to the engines. The shocks and vibrations now experienced 
hy the striking of the edges of the rectangular paddle wheel against the sur- 
face of the water, and the loss of power occasioned in consequence by the 


oblique action of the wheels both in going into and out of the water will be: 


entirely prevented. Finally, that that the Trapezium paddle wheel will work 
nearly as efficiently when deeply immersed as when immersed to the usual 
depth, thus enabling the wheels to work with nearly the same facility at the: 
first as at the last part of a vessel’s voyage. All these advantages are obtained 
without the aid of wheels, eccentrics, or complicated levers of any kind, but 
simply an alteration in the form of the floats; H. M. ship African is now 
being fitted with Trapezium paddle wheels, instead of her former rectangular 
paddle wheels. 


North Ameriea—lo a week or ten days (says the New York et 
one of the most substantial and splendid steam ships in the wor} 

will be launched in this city. This steam ship, or steam frigate rather, ‘is 
owned by Nicholas, Emperor of Russia. She is of mmense size, and has 
been building since last spring. Her dimensions are as follow :~-Length of 
deck 220 feet; length of keel 210 feat ; breadth 36 feet; full depth 24% feet ; 
tonnage 1,500. She is constructed of live and white, but moatly of the 
Jatter kind. weighing, we believe, about fifty pounds to the cubic foot. She 
will draw, when launched, ten or eleven feet of water‘and no more. Bul 
when her engines, and boters, and guns, and afl ber machinery and her fuel 
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of -which stie cat earty about sijht Husdied tont, dren, she will probably 
draw five feet mure. The model af this great war steamer waa drafted by 
two officers of the Russian Navy. But of the steam frigate—no vemel of the 
kind that has ever crossed the Atlantic is like her, She is superior to the 
Western, the Queen, and the President.(?) Her bows are sharp—ber stern is 
roun’d—her bend is gradual and symmetrica!—her wheel-houses are neat and 
not too large. and her whole appearance is rich, attractive. and man-of-war 
like. She has three masts, which. together with her rigging, are Very light. 
This will contribute, in a great degree, to her speed against head winds. 
Large unwieldly spars are decidedly bad, when winds are unfavourable. Her 
internal arrangements will be next, chaste, and beartiful. Her armament is 
to be very formidable. She can discharge at covery broadside more than four 
hundred pounds of shot! She will mount sixteen fifty-four and thirty-two 
ers on the second deck, and two ninety-six pounders holluw shut. called 
the humane. death dealers. on the upper deck, which is Mush fore and att 
--a clear ran of two hundred and twenty feet. Her engines vil! be about 
six bondred horse power. They will be equal to the ship. for ue expense is 
to be spared in having them perfect. What her specd will be. is, of course, 
not yet known. We can only guess that she will gu pretty fast, i! nut faster. 
Axother account says—A splendid steam frigate. built at New York. for the 
Emperor of Russia, was launched on the 24th November. She ts to be ealled 
the Kamtschatka. aud is of the bunlen of 2,281 tons. of the length of 246 feet 
Ginches. Breadth across the puddle wheels. 66 feet. Her armament is to 
consist of twelve 36 pounders, four 34 pounders, and two #6 pounders fur 
throwing hollow shot. 


Steam Narigatim—lf the French Government carry their proposition for 
admitting the importation of forcign marine steam engines free of duty, it 
will give extensive employment to the engine manufacturers in this country, 
and greatly extend French steam navigation. 


West India Mail Sicam Packet Company.—This Company have in hand 14 
steam vessels of 1400 tons burthen, each to be fitted with a pair of engines of 
220 horse power—6 pair are Leg made in the Clyde, 2 pair by Fawcett and 
Co., 2 pair by plaoualay and Field. 2 par by Miller, Ravenhill and Co.. and 
2 pair by Acraman Morgan—the parties are under heavy engagements 
to have them ready within a very short time. 


New York.—We believe that we are at last enalled to anncunce the cstab- 
lishment of a New York line of steam ships between New York and England. 
The preliminaries are, we wnderstani. ajo completed, and within a short 
tume the keels of four gigantic vessels will be laid. They are to be about 
2,000 tons, with engines of 800-horse power.— New York Commercial Adver- 
liser. 

The City of Dublin Steam-packet Company—We understand that this Com- 

y bave decided on laying down two new steamers iramediately. to run, in 
conjunction with their unrivalled vessels, the Prince and Princess, to and 
fram Kingstown. As the utmost speed that can be attained is determined on 
Without regard to expense, the cuntracting parties are bound, under heavy 

ties, to construct them to outstrip any sea-going steamer afloat ; and 
t in confidently anticipated, that the average passages will not execed nine 
hours.— Liverpool Albion. 








PROGRESS OF RAILWAYS. 
GRAND JUNCTION RAILWAY. 
Expenditure to December 31, 1840. 


Engineering, surveying, parliamentary. Jegal and general 
expences ; construction of Jine and works, stations, land 
and compensaticn, rails, chairs, &c. - 4 * « 1,616,606 10 10 

Locumotive engines and tenders, and establishment—car- 


sieges, wagons. trucks, und horse boxes . 0. 228,094 16 6 
Purchase of Warrmgton & Newton linc : 65,463 7 $ 
Purchase of Chesterand Crewe lime. wwtestéi<(CS«St:té‘i«i**WHH ODO 
Fixpended to Dec. 31, in works, &c. on Chester & Crewe line 65.475 14 3 
Interest on Joans previously to tle campletion of the line 22,270 18 3 


Arrears of fourth call un hatf-shares, Jess reeeived on account 
of fifth call on do.. and Warmington & Newton interest not 
applied for ee me a! Re aa 1,585 8 § 


RPE IEER IAAETEE 


£2,192,046 15 § 





Total 





Value of Steck, December 3), 1840. 


Locomotive Engine Depnriment .  .  . lt. - 109,215 6 8 
Wa , horse box, and earringe truck department 53,451 7 5 
Coach-building department oe ee 51,843 14 3 





Rea o lS 


Total value. , £214,510 8 4 





Manchester and Birmingham Reiiway—The Directors of the Railway have, 

a wnanimous Vote, BW ded toJ ohn Blyth, Esq., VP, of the Agchitectacal 

ociety of London, and R. Cromwell Carpenter, Kisq., F.S.A., the premium 
of two hundred pounds for their desigus for the Manchester Station. 


The Stresburg and Basle Railway Company has just received from the 
bank of France the sum of 4.200, 0000, on . warrant from the treasury, 
being the first of the three instalments of 12,600,001. which the French go- 
vernment 3s authctised to lend it. The Company 
udditional measures for carrying om theiz works, 


therefore is about to adopt 
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- LONDON AND BIRMINGHAM RAILWAY. " 
: Expenditure to December 31; 1840. 


To landand compensation , . . «© «. «. 
To works of roud and stations =... te 
To locomotive stock, viz.—engines, tenders, 





a = ee 


touls, and ime 


plements . . . . « «© «© «. ©  . 154,635 0 F 
To carrying stock, viz —cuaches, trucks, wagons, cranes, &c. 195,310 5 0 
To charges, viz.— 

Obtaining act of incorporation .  . =.) ws Sl wti:Stsé«S7'2,88W 18 10 

Law charges, conveyancing, engineering. advertising, and 

_ printing, direction, office expenses. salaries. and sundries 172,175 9 0 
To interest on loans. previous to general opening, 17th Sept. 
1838, and debenture charves =. ss ! : . 127,649 8 6 


£5,792,975 8 7 


Value cf locomotive engines and carriage stock, Dec. 31, 
1840 e r) r e e e a e . e £349,945 5 7 


394.688 passengers traveDed on this railway during the last year, each am 
average distance of 653 miles. 


Tatal 





LONDON AND GREENWICH RAILWAY. 
Extracts from the last Report. 


The cost »f locamative power, per train, has been ls. 23d. per mile. 

Relaying of the linc. together with the asphalting over nearly 500 arches have 
been completed, and the new rails on cross sleepers Jaid thereon, and, sv soon 
as the season of the vear will permit. the remainder will be proceeded with. 
—) 506.736 passengers were salely conveyed over this line daring the past 
yenr. 
~ In conformity with an act obtained last session. empuwering the Company 
to merease the width of the ralway from the London station to the junction 
with the Croydon Railway. so as to admit of four lines of way instead of 
two, as heretofore, two contracts have been entered into for widening the 
railway as ahove mentioned, and which extend over about 2.400 yards, leav- 
ing only about 660 yards of the line and the addition to the station to 
contracted for. A list of the tenders for the first contract was given in the 
Journal for last December. and we now annex a Hist of tenders for the last 
contract, 


Messrs. Little & Sons Coeubeecsoegee £16,350 


Mossrs. Law... .ccccsccceacvecvcnte 17,628 
Mr. Jackson Seseg~eanueovobGoancavseauvsuresse 17.650 
Messrs. Grissell & Peto ..eceesece 17,796 
Mr. Grimsdell ....0..cceeeccecee 17,986 
Mr. Munday c.ccseseees covcesess 17,988 
Messrs, Wird..ccscecsesce coceese 38,650 
Mr. Bennett enn seopeeonereseue a@ea 18. 764 
Messrs. Buker & Sun ...-..- evseee 19.340 
Mr, Mac Intosh .cccscscconsesscece 21,283 


BLACKWALL RAILWAY, 


List of Tenders for the eatension from the Minories tu Fenchurchestreet, 
delivered 1n on the 23rd ult. 


Jackson ‘ £25,800 
Wetb : ‘ 30,333 
Baker and Son , 31,888 
Lee : ‘ : 32,3833 
Piper : ‘ ; 42,690 
Grissell and Peto, ; 33,000 
Grimsade}) . , 33,120 
Culatt ; ‘ 33,946 
Bridger : ‘ 34,900 


Storkton and Hartirnool Railwny.—On Tuesday the 16th nit, this new Rail- 
way was opened by the Directors, and on the following day to the pubhe. It 
connects the flourishing ports of Stockton and Hartlepool, and must prove s 
convenient means of communication Letween the two places. The undertak- 
ing altogether reflects the highest degree of credit on the public-spirited com- 
pany who are engaged therein, and also on_the talented engineers and their 
assistants, and the contractors who have been employed in executing the 
work. In point of fact, we shall not overstate our feeling on this subject, if 
we remark that the way in which the wurks have been finished on the Stoek- 
ion and Hartlepoo) railway affords 4 model of railroad construction. Mesars. 
George Leather and Son, of Leeda, are the eng:neers-in-chief, and Mr. John 


Fowler, their assistant, was the resident engineer.—Leeds Mercury. 


Railway to Cambridge-—In the last month there have been no Jess than 
three different sarveys hetween Bishops Stortford and Cambridge, one tor 
extending the line of the Northern and Eastern Ratlway to the latter place ; 


one Ime by the East Anglian Kailway ; and the other for the railway to 
York, through Lincoln. We certainly think it a great fault in the present 


state of affairs for new companies. as in the above case, to attempt to do teo 
much. it woukl have been far better for the projectors of the hnes from 
Norwich and York, to have made an arrangement with the Northern and 
Eastem Railway Company to have completed their line to Cambridge, from 
which the other two lincs could then have diverged, and at some future time 
a fine to the westward, through Bedford to Rugby, and unite with the Lon- 
ervey aod peng os ptm cot woul be rade aod te 
a ’ perhaps of a eniary contest wo € avo 
Eastern Counties really betiatited. s ; zu . : 


ee ‘THE CHVIL ENGIN’ 

The Sheffield and Moanchaster Rai =it appears the works in the 
centre tunnel are going on night and day. the men working “ shifis.”’ 
Bat when we find it is three miles, or 5.280 yards in length, and 
there are five shafts to sink of the following depths, some time must elapse 
before this’ great work is finished :—Shaft No. 1, 180 vars deep; Noa. 2, 
194 yards; No. 3, 169 yards; No. 4, 193 yards, No. 5, 185 yards. 


The Cromford and High Peak Railway.—The application of the loco- 
motive engine to the purposes of railway transit on this line, was made 
about a fortnight since. several of the proprietors accompanying the engine. 
The intention is to construct, as a see y as possible, two more engines to 
work the two twelve mile levels between Hopton and Buxton, at a rate of 
from ten to twelve miles per hour, so as to enable the Company to transport 
goods and passengers to Fhalley Bridge in a few hours, instead of twu days, 
Phich it now usually takes.—Shefield Iris. 


The Tuff Fale Railway.—The operations for finishing the line are going on 
with great vigour, particularly at the Merthyr Terminus. where a great 
number of men, carpenters, masons, and labourers, are at present tusily 
employed. The damage caused by the late sudden rise in the river, has, we 
are glad to hear. bean greatly overstated, as u comparatively small sum will 
suffice to repair it. A wallis now building on the bank of the river, which 
will be built so strong as to prevent the recurrence of a like calamity and the 
youl caused by the earth having been carned away is now be ng filled up.— 
Monmouth Gazette. 


Great North of Enyland Railway—Mr. Storey has resigned the office of 
Engineer-in-chief, who has heen succeeded hy Mc. Robert Stephe: son. 
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Crown Point Bridge.—Th> Commissioners of the Crown Point Bridge and 
Roads met at the Court-house, in Leeds, on Monday the 15th ult., for the 
purpose of letting the works of this bridge, when tenders were received from 
many highly respeetable contractors. and the competition was. we are inform- 
ed, exceedingly close. The bridge is to be thrown over the river Aire, a little 
above the Nether Mills Weir, or from Chadwick's dye-houses on the south 
side (part of which will have to be removed in order ta make way for it). to 
Medley’s Oi) Mill on the north side ; and when the roads to and from its site 
are completed, it will open out a direct communication fron: Hunsilet-lane and 
the southern parts of the town to Yorh-street and the northern and eastern 
district of the town, The desgn for the iron bridge, prepared by Messrs. 
George Leather and Son, the engineers, of this town. is one of the most taste- 
ful and elegant we hive ever seen. combining ina remarkable degree symme- 
try and lightness with strength. ‘The bridge will be of one arch, including in 
its span the whole width of the river and the towing path on its side. The 
span will he 120 feet. (that of Victoria bridge being only 80 feet). the rise of 
the arch 12 feet. but the height. from the water of the river to the waterside, 
of the arch at the crown will he 17 feet, and to the roadway of the bridge 
about 22 feet. The width within the ale ets will be 42 feet; there being a 
Macadamized carriage way of 10 yards wide. with a tootpath or causeway of 
two yards wide on each side. The arch upon which the read is to be con- 
structed will be entirely of iron; the abatments and wing walls will be of 
stone. The total weight of iron is estimated at about 420 tons. The masonry 
was let to Messrs. Bray and Duckett. who have executed works ina very 
creditable and satisfactory manner on the North Midland Railway, and who 
are also cuntractors for the works now in progress for the Leeds Waterworks 
Company, on Woodhouse Moor. The ironwork was let to Mesars. Booth and 
Co., vf Park Ironworks. Sheffield. who are also n firm of the first respecta- 
bility. The sum at which the bridge let for was. we understand, £8,750, being 
somewhat lower than the estimate of the engineers. so that the comntissinners 
have every reason to consider the brdge tavourably let. not only as regards 
the respectability of the contracting parties, but also as regards the terms on 
Which it was taken, The work will be connnenced forthwith, and the terms 
of the contracts are such as te ensure its being carried forward with vigour ; 
and it is confidently anticipated that this brdpe niay be opened for the use 
of the public at the close of the present year —Leeds Mercury. 


Portsmouth Harbour.—A most complete survey of the Portsmouth Harbour, 
with its various lakes and approaches, has recently been made by Licuts. 
Sherringham and Otter, and their assistants. including a minute map of the 
towns. The most extraordinary coincidence exists, We waderstand, between 
the present survey. with all the improved methods, and still more improved 
ingstrumenta, and the old survey of Mackenzie, made in 1782, and the still 
more recent one of the late talented and industrious Mr. Park, who was then 
Master Attendant hore; aud, still more extraordinary, the soundings, all 
over, have varied only in the slightest degree in the period alluded fo, 60 
years. The bar off the Southaca Maint cans remains unaltered frum its shape 
und size as recorded in the oldest minutes; and we find it consists of no 
shifting matter, but is a firm substance uf flint and chalk, almost concreted 
together with gravel ; it could be channelled with much ease. but with some 
expense, 


The Skanwen Improvement.—Two steam dredging machines have cummenced 
operations on the shoals of the river near Banagher. One of the machines it 
is stated, removed 38 tons of clay intermixed with gravel in 20 minutes. Be- 
sides the dredging operation, works have been contracted fur at Killaloe. 
Merleck, Banagher, and Athlone. 


4x Iron Bridge has heen constructed at Nantes, on the same principle as 
that adopted by M, Polonceau, on the Pont du Caroussel, drawings of which 
and a description wil) be found in tho 2nd volume of the Journal. The bridge 


of Marites ia of une arch, about 66 feet span, and the width of the roadway 
Ch. 
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Artificial Staining of Marble —This art was practised by the ancients, and 
18 described by Zosimus: it is now making considerable advance at Verona. 
The results are as follows:—A solution of nitrate of silver penetrates the 
marble, and communicates a decp red colour tu it. A solution of nitrate of 
gold penetrates less deeply, and communicates a b-autiful purple violet 
colour. Verdigrise sinks to the depth of a line into the marble, and gives it 
a fine green colour. <A solution of dragon's blood comnmunicates a beautiful 
red colonr. and gamboge a yellow tint. To apply these two colours, it ie 
necessary to polish the marble with a pumice stone. to disgolve the gum ree 
sins in hot aleoho), and put them on with a camel-huir pencil, The tinctures 
obtained from woods. as Brazil wood, logwoud, &e., penetrate deeply into 
marble. Tincture of eochineal. with the addition of a litde alum, gives mar- 
ble a fine scurlet colour, similar to African marble. Artificial orpiment pru- 
uces, when dissolved in ammonia, a lively yellow colour. Lf verdigrise be 
boiled with white wax, and the mixture be applied to the marble, and then 
removed when it has cooled. it will be to have penetrated five lines. and to 
have produced a fine emerald colour. When it is wished to apply the diffe- 
rent colours in succession. some precautions are necessary. tinctures 
prepared by spirit of wine and by th: oi] of turpentine are to be applied to 
the marb'e while it is hot; but the dragon's blood and gamboge are to be 
used with the marble when cold. For this purpose. it ig necessary to dis- 
solve them in alcohol. and employ the solution of gamboge first. This, 
whieh is clear. soon heeomes turbid, «nd affords a yellow precipitate. Those 

rts of the marble which are covered with the tincture are then to be heated, 

y passing over them. at the distance of half an inch, a rad-hot iron plate, 
or a charcoal chaufler ; it is then allowed to cool, and the iron is to be again 
passed over those portions where the eolour bas not penetrated. When the 
yeliow colour has Leen imbibed, a solution of dragon's bluod is to be applied 
in the same manner ; and. while the marble is hot. the other vegetable cofourt 
may be communicated. The last colours to be applied are thase in union 
with the wax. These must Le used with grent caution, because the slightest 
excess of heat cuuses them tu penetrate deeper than ts necessary, which ren- 
ders them less adapied for delicate wor!. During the operation, cald water 
should be oceasionally thrown upon them.—Atheneum. 


Height of Warves.—The highest wave which struck the French ship Fenas, 
during her voyage, was 7°5 métres (2 feet); the longest wave was met with 
in the south of New fiolland, and was three times the length of the frigate, 
or 150 metres (492 feet). 


The quantity of Air seer or the Healthful Respiration of the Horse ~The 
Committee of the Academy of Paris, to whom this question was referred by 
the Minister of War. have report that in a building where the air is pro- 
perly renewed. and that result is effected by a skilful and efficient system of 
a aleggy a horse can never suffer, sv Jong as he has from 25 to 30 eubie 
metres of air. 


A new method of nailing deck plank has been adopted in the upper deck of 
the Driver steamer, the invention of Mr. Blake, by whieh the expense of enp- 
per or composition nails in the deck may be saved, simply by punching the 
ety down one inch, and filling the hole with a civeular plug dipped in white 
ead. 

Reflecting Telescope —Unfortanately Sir Wilham Herschel never made 
public the means by which he spceceded in giving such gigantic development 
to this telescope, and the construction of a large reflector is still a perilous 
attventure. According. however, to a report by Dr. Robinson to the Lrish 
Academy, Lord Oxmantown has avercore the diriculty. and carned to an 
extent. which even Herschel himself did not venture to contemplate, the 
illuminating power of this telescope. along with a sharpness of definitiun 
little inferior to that of the achromatic: and it is scarcely passible, he ob- 
serves, to preserve the nevesyary sobriety of language in speaking of the 
moon's appearance with this instrument, which Dr. Robinson believes to be 
the most powerful ever construc te:]. However, any question about this op- 
tical pre-eminence ts likely soon to he decided, for Lord Oxmantown 1s about 
to construct a telescope of six feet aperture, and fifty feet focus, mounted in 
the meridian. but a a range of abou? half an hour on each side ur it. 


Rotel de Tremonitice,— All who take an interest in Parisian antiquities, may 
he glad to kuow, that the demolition of the Hétel de Trémouille, in the Rue 
des Bourlonnais. is not to melude that of the beautiful little tower which 
forms the conspicuous ornament of its princi pal court. The proprietors have 
presented this fine relic of the architeeture of the 13th century to the city,— 
and it is about to be transported to the Museum of Historical Monuments. 


Head of the Laaroon.—The folowing strtement has gV ggchi in the French 
Log the and is profeasedly contained in a Setter from M. Valmore, an artist 
at Brussels—': In the gallery of the Duke d’Aremburg there are many things 
which are not known to any hut the mitiated. Among them is dé original 
head of the Lascoon. This tine group, when first discovered in Italy. was,” as 
is generally known, “ without the hend of the father, and an arm of ove of 
the aons. The head was supplied by a celebrated artist. who cupied it from 
an antique bas relief. Some time afterwards, the original was found by some 
Venetian connoisseurs, and was ultimately sold to the grandfather of the 
Prince for about 160,000 francs, and brought to Brussels. When Napoleon, 
during the Consulate, had the group transported intu France, he knew that 
the real head was in possession of the Duke, and odered thim bis weight in 
gold for it. This was refused; and as it was known that Napoleon was not 
scupulous in gratifying his desires, the Duke d'Aremberg sent this chef- 
d'xavre to Dresden, where it remained concealed for tem years, but was 
brought back again into ls, when Belgium beeame tranquil. It ex- 
presses, um the hihest and most admirable degree, mora) grief mingled with 
physical in. ‘ihe compreaston of the teeth and contraction of the lower 

w are almost too horrifying, to be long contemplated ; and yet’ in this in- 

nse expression of suffering there is not the slightest grimace. The pupils of 


the ey ts are go € 
pe wite (1) A caat fromthe head now on the state is pla 
the original, and the vast difference between the two ia at once evident.” 

> Busts of ae bit Mr. C. A. Rivers, the eculpfor, has just completed a 
very } retty cabinet. bust of Smeaton, modelled in wax trom the portrait lately 
Presented to the ane Mr.. Burges. He has also executed on the same 
senle, bests of Watt, Telford. Perkins, the elder Brunel, and tluddart. several 
Gu which our readers must have seen in the Adelaide and Polytechnic Gal- 
eries. 


A Society of Architects has heen formed in Paris, having as its “leading 
~ebject. to unite with a common circle those architects who presen! the neces- 
sary fuarentee, and to study questions of artand practise, Viewed principally 
with relation to public and private interest." 

_Corawall—A new Episcopal Chapel is now erceting at finshing, in the pa- 
rahot Mylor. The building is constructed from the designs, and under the 
superintendence of Mr. Wightwick, of Plymouth. It isin the Anglo-Norman 

e, and calculated to accommodate 250 sitters. without reckoning the 
gallery, which it is not proposed in the first instance to erect. Lord Clmton 
38 the chief private subscriber, and the London Incorporated and Loca) Dio- 
ceaan Societivs, have aiturded alsa liberal assistance. 
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LIST OF NEW PATENTS. 
GRANTED IN ENGLAND From 3(fmA JANUARY, TO 25RD FEBRUARY, 1841, 


Six Months allowed for Enrulment. 


Cuarres ScnHarHart_, of Swansea, Doctor of Medicine, Enwarp O1tver 
Manny, and Jonn Mansy, of Parliament Street, Civil Enginecrs, for “* im- 
provements in the construction of puddling, balling, and other sorts of rever- 

beratory furnaces, for the purpose of enabling anthracite, stone coal or culm 

Wo be used therein as fuel.'’—Jan. 30. 
* James MacLewran, of Glasgow, Manufacturer. for “ an improved com- 
bination of materials for umbrella and paraxal eloth.”--Jan. 30. 

Ezna Jenks Coates, of Bread Street, Cheapside, Merchant, for “ im- 

provements in the forging holts, apikes, and nails.” Communicated by a 

foreigner.—Jan. 30. 

Henry Parr, of Great Portland Strect, Piano Forte Manufacturer, for 
“tmprorements in castors,.”"—Feb. 1. 


Cuarves Hoop, of Earl Street, Blackfriars, Irou Merchant, for “ emprove- 
ments in gieing signals.”—Feb. 1. 

Wistiam Wirginson Taytior, of Barrowfield House, Essex, Gentleman, 
for “ improvements in buffing apparatus for rathray purposes.” —Feb. 1. 

Domintc Fricu Avert, of Cadishead, Manchester, L.L.D., for “an im- 
prored or new combination of materials and processes in the manufacture of 
fuel." —Feb. 1. 

Fraxcis Sienvon, jun., of Preston, Machine Maker, for “improvements 
sn machinery or apparatus for roving, slubbing, and spinning cottun and other 
Srbrous sudstances.”—¥ cb. 2. 

Wizttam Warp Anprews, of Wolverhampton, lrou-monger, for ‘ im- 
proved methods uf raising and lowering windows and window blinds, and open- 
ing and shutting doors, which are aio applicable ta the raising and lowering 
uf maps, curtatns, and other articles.” —Feb. 2. 

Tuomas Young, of Queen Street, London, Merchant, for “ tmprarements 
‘in Surnaces or fire placea for the betler consuming of fuel.” —Feb. 3. 

Wrexram Hancock, jan., of King Square, Middlesex, Accountant, for “ an 
improved description of fabric suitable for making friction gloves, horse- 
brushes, and other articles requiring rough surfaces.”—Feb. 3. 

Joszpn Bunnetr, of Deptford. Engineer, for “ certain improvements in 
focumotive enyinee und carriages.”—Feb. 3. 

Joun Canrwaicnt, of Loughborough, Manufacturer of Hosiery, HENry 
Warner, of the same place, Manufacturer of Hosiery, and Josyrn Har- 
woop, of the same place, Frame, Smith, fur “ improvements upon mackinery 
commonly called stocking frames or frame work knitting machinery.”-—Feb. 

~4, : 

Tomas Grirriths, of Birmingham, Tin Plate Worker, for “* improve- 
ments in such dish covers as are made with iron covered with tin.” —Feb. 8. 

Jauxs THonucan, of Manchester, Mechanist, for “ certain improvements 
in machinery for producing knilling fabrics,” —Feb. 8. 

Wasiam Rroge, of Bolton, Lancaster, Roller and Spindle Maker, for 
“improved apparatus for forging, drawing, moulding, or forming spindles, 
rollers, bolts, and various other like articies in metals.”—-Feb. 8. 

Taomwas Fucuer, of Salford, Machine Maker, for “ improvements in ma- 
‘chinery or apparetus for combing or preparing wool or other fibrous eub- 
stances.” Partly communicated by a foreigner.—Feb. 8. 

Erinna Ovoram, of Cricklade, Wilts, Railroad Contractor, for “i 

‘ments in (he construction of turning tables to be used un railways.”—Feb. 8. 

Cranes Grew, of Birmingham, Gold Plater, for “ improvements in the 
‘manufacture of brass and copper tubes.” —Feb. 8. 

Witsiamw Wieeron, of Salford, Rnginger. for “‘@ new apparatus, for the 
purpose of conveying signals or telegraphic cowmunications.” —Feb. 8. 
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Jounen Score, of Great Bowden, near Matket  Harterongh, Taider: Mors 
chant, for “ ingerovemente’in constructing rddhecye, at 4 Wada ed 
a which improvements are applicable to raising and lowering weiphte” 
eo. 3. ‘ : Ba pcos 3 Ghat . ye. 
James Jounsrons, of Willow Park, Greenock, Require, fer “ improve. 

mente vi molive power."—Feb. 8, . ; 
Wirizam Henry Fox Tanaot, of Locock Abbey, Wilts, Esquire, for 

“« improvements in obtatning pictures or representations of objects."-—Feb. 8, 
Wiit1am Epwarp Newron, of Chancery Lane, Mechanical Draughtsman, 
for * improvements in obfaining a concentrated extract of hope, which the in« 

ventor denominates ‘ humuline.’”’ Comnrunicated by a foreigner.” —feh. 8. 


Taxorui.vs Sarrru, of Attleborough, Farmer, for “ improvements 
ploughs.” —Feb. 15. 

James Warirecaw and Georce Warreiaw, Engineers, of Glasgow, for 
“anew mode of propelling vessels through the water, with certain improve- 
ments on the steam engine when used in connexion therewith, part af which 
improvements are applicable to other purposes.” —Feb. 15. 

Puinie Wriuiam Piucrps, of Clarence Place, Bristol, Gentleman, and 
Wiuntam Bisnor Beex, of Broad Street, Bristol, Wine Merchant, for “ im- 
provements in four wheeled carriages." —Feb. 15. 

James Ransomes, and CHanvxes May, of Ipswich, Machine Makers, for 
“ dapronementa in the manufacture of railmay chairs, railway or other pins 
or balts, anil in wood Jastenings, and trenails."—Feb. 15, 

Wisntiam Scamp. of Charlton Terrace, Woolwich, Surveyor, for “ an ap- 
plication of machinery to steam ressels, for the removal of sand, mud, soil, 
and ather mattere from the sea, rivers, docks, harbours, end other bodies of 
water,”’—Feb. 16. 

WitriaM Samve. Menson, of Allen Strect, Lambeth, Engineer, for 
“improvements in steam engines.’’—Feb. 16. 

Grornce Enpwaap Noone, of Hampstead, Civil Engineer, for ‘‘ tmproue- 
menta in dry gas meters.”—Feb, 18. 

Wittiam Orme, of Stourbridge, Ironmaster, for “ inpravements in the 
manunfucture of coffered xpades, and other coffered tools," —Feb. 18. 

Joun Convarp Drake, of Elmtree Road, Saint John’s Wood, Land Sar- 
veyor, for “ improvements in scales used in drawing, and laying down plaus.” 
—Feb. 18, 

ANTHONY Bernuarp Von Ratuen, of Kingston-upon-liull, Engineer, 
for “ impravement in fire grates, and in parts connected therewith, for fur- 
uaces for heating fluids.”—Feb. 22, (Four months.) 

Wintiam Newton, of Chancery Lane, Middlesex, Civil Engineer, for 
“ improvements in Lhe pracess of and apparatus for purifying and disinfecting 
greasy and oily substance, or matiers both animal and vegetable.” Communi. 
cated bv a foreigner.—Feb. 22. 

Tuomas Wi.tiam Booxen, of Merlin, Griffiths Works, near Cardiff, Iron- 
master, for “ aprocements in the manufacture of iron,”—Feh. 22. 

Jonatuax Guy Dasuwoop, of Ryde, Isle of Wight, Plumber, for “ im- 
provements in pumps." —Fel. 22. 

Moses Poors, of Lincoin’s Inn, Gentleman, for “ impronements in fanning, 
and dressing, or currying skins.” Communicated by a forcigner.—Feb. 22. 

Cuanves Sxxarn, of Nottingham, Lace Manufacturer, for “ improvementa 
in machinery, for making or manufacturing of stockings or othar kinds of 
loop work.” —Feb. 23. 

Joun Dean, of Dover, Chemist, for “ improrements in preparing skine 
and other animal substances, for obtaining gelatine, size, and glue, and in pre- 
paring skins for tanning.” —Feb. 25. 
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TO CORRESPONDENTS. 


A.Q. Z. We cannot give the description he requires, it has already appeared in 
several publications. 

G. H.S. The rules he requires we shall publish at some future opportunity, bat 
not al presenti. 

Mr. Hance’: communication will be noticed arxt month, 

The Weateyar,.Gentenary Hall and Mission House ucrt month, 


An OWL "ner will feel obliged if any of our readers can inform lem, the 
process of * Transparent Window fit 

Commuat. are requested to be addressed to ‘* The Editor of ihe Civil 
Engineers da, chitect's Journal,” No. 11, Parliament Street, Weatminater. 


Books for Kk. ew must be sent early in the month, communications on or bafore 
the Wth Cf wit! drawings, earlier), and advertisements on or before the 25th 
instant 


Vols. I, J1, and WJ, may be had, bound in cloth, price £) each Volume. 
; ERRATUM. 


At page ae; line four from the top of the first colusin, for “ In all onr 
architectural drawings,” read ‘in all old architectural drawings.’ . 





WE. PAM CHTL EWOINEOR AND: ARONITHCT’S JOURNAL 


TO OST Oth ea 


NOTRE RELATIVE TO TOWING PATHS AND BANKS OF 
CANALS IN GREAT BRITAIN. 


By M. Vorontr, lispector of the Pars Canals, 
( Wh an Engraving, Plate IV.) 
(Travslated from the French.) 


M. Vuwonan, beng commissioned by the company of the Oureg 
and St. Dems canals to study the various systems of woths in use 
on the British canals, and particularily tu examine the different 
methods used in forming the foundations of the hauling cr towmg 
paths, and protecting the slopes of the 1aterior binks from the effi cts 
produced by the ordinary and irregular fluctuttions of the w iter, he 
visited, for this purpose, in the course of 1837, the uimils cf thit 
country, which stand the first in constinction, wd collected consider- 
able formation on the subject. 

In Engiand the cinus of Taunton & Bristol, thove of Burmmghin 
(from Liverpool to Leeds) Preston & Luncaster, in Scothind those of 
Paisley or Ardioasin, the Forth and Clyde, and the Union C inals, fur- 
nushed him with every infurmaticn that could be required On his 
retuin to France, the comp ony, who wished to satablish on the Ourcgy 
eanal a set of passage boats, empowcred Vi. Vuignes immciitely to 
apply the mformation be hid wquned He was first engiged to 
macadainise the towing pith of the left bunk of the Oureg «inal 
between LiVallette und Wetns, and caused part of its binks to be im 
proved, ind be also ipplied some uaprovements resulting from has 
observations in Grevt Brita 

The present paper will contam 1 description relative to the mefal- 
ing of the towing piths, and the protec ting of the banks outhe Fnglish 

Seotch canals, as well as descmbing the macad auving und fiucimg 
used on the Ourcq cm to prevent damige by the ation of the 
water. 


Lomng oy Hauhug Paths 


In England there 15 generally only one towing pth, though, upun 
some new lines, especially the Birminghim, thie ue two paths. This 
is au exception which a particulu circumefiusce required, but which, 
however, is not a deviation frum the general rule. Ihe Birmingham 
his a towing path on both aides until it 18 divided into two branches, 
one to Wolverhampton, and the other to Walaul, exch having their 
towing paths, one on the nght side and the other on the left. On 
that part where there 1s u towing path on each banh, the navigation 
ts extremely active, amounting to more than 1000 boats per week. 
The navigation is facilitated, and at the same time the horses thit 
tow the boats coming from Wolverhampton and W asill hie not to 
change their sides, nor obxtiuct ope another. The breadth of the 
towing paths 1s generally not more than 10 feet, which 14 consider tbly 
jess on some Canals, aud especially at Taunton, 2. «inl of very «mull 
section, navigated by bouts of only 10 tons. 

On the new line of the Birnnngham canal, the breadth of the towing 
path in cuttings 1s about 12 feet, and on embankments lo feet. The 

th in generally divided iuto three parts, one part next the c inal 
orms a fender or raised mound | ft. & in to 2 feet wide, which 1s 
turfed over, the middie part forms the trickw iy for the horses, and 1s 
covered with emacs, or hoken stone to the width of five or ux feet, 
aod the other part is the remaimder of the land unippropriated, 
sometimes it contains a drain for carry ing off the surfice water, wd 16 
enclosed with a hedge which determines the limit of the canal pro- 
perty. On the op neate bank, there 14, 19 some puts, a footpath 
about 3 feet wide, but more frequently the underwood or cultivated 
land reaches to the witer’s edge, so thit uo more land 15 tiken thin 
what 1s absolutely necessary fo the canal, 

On the Lancaster, Paisley, Forth \ Clyde, ind Union ¢ 1- 
nals, where there are fnat passage-boata, the width reserved for the 
fender between the rio ath and the interi01 slope of the « mal, 15 
on the average two feet w de at the base, aud raised fiom & to 4 duches 
above the path, or from 2 ft. to 2 ft. 6 m. above the surface of the 
water, the top, about 1 ft. to 1 ff. 4 nm. wide, 16 generally turfed over. 
The mterier edge furma the continuntion of the Saterioi slope of the 
caval, and the outer edge 1» sloped and protected with large round 
dione placed at intervals of 2 to 3 feat, which are pirtly imbedded 

n the earth, and project about 2 inches above the fender, these peb- 
bles are now abandoned, 1 they were found inconvement tor the 
towing ropes when the speed was slackened, Un some partis of the 
canale the fender is formed of flat stones, the edge of which forms the 
top of the stone fucmg of the bank, as shown to sections, Figs. 17, 15, 
and 1%, ‘Che fenders answer the purpose for limiting the track of 
the horse, Feb thpiol the mud being washed over the rath, aod a pro: 


| teetlon ty the edge of the slope. 
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The townig path of the above canale mm mostly formed of a layer of 
broken or rd | wher laid to a thickness of 4 ta 6 iuches according 
to the nature of the soil, and then covered with a layer of gravel from 
11m. to if in. thick. On some parte marily clay is wad ta bind the 

es, and on other parts, racitrapa 4 at the stopping places, at the 
idges, and even the whole length of the Pauley ound, the pebbles 
are covered with « layer of iron slag, which, when well beaten In, 
forms a path extremely hard and compact, besides, it is not slippery 
m rainy weather, and ts fice fiom dust m sammer, he broken 
pebbles used are apaalag 4 not lange than Idinch at most) = he beet 
macadamized paths are those made of broken limestone, ind better 
still with basalt, these materials are found nealy every wheve on the 
banks of canals, which reuders their formation ind repair very che wp, 

The transverse slopes of the towing pith, where there ire {wt pase 
sage boats, bave an inclinition of vbout 2 inches to the yard ile: lining 
from the canal thia inclination is foun to giv the best hold for the 
horses’ feet. ‘Ibe surface water is carried off on the outside of the 
pith, and 1s seldom illowed to run into the canal, excepting in such 
pirts where the canal 16 formed in cutting ot 16 theu carned off by 
under diuns of dry stonc4, which pass under the towing pith trans- 
\ isely fiom longitu hual gutters or drums, forma ' on “. «tude of 
the pith 


Acumn, P ithe of L'Oureg Canal. 


Ihe towing pths of this canal, and im general on all the French 
cms were formed on the natural soil, without the least metalling o1 
stoning of anv soif, m winter time they were quite unpassable in 
pitts, especially im the Pur lieisiun, between La Villette und Claye 
In this stute of things it wis dificult to think senously of establishing 
pissige butts, which the Ourcg and St. Deus canal eompauv was de- 
sous of intiuducing mto Frame, thev therefore determined upon 
idopting the English system of micadamiing the towing pith of the 
eft bank of the Ouieg cunal between La Villette and Meanx. On 
the QOureq ¢ ual the ordiniry boits are towed up by one home, but 
the passage bots, is well as the Giovernment boats, are towed by 
two horses abre ist, 13 well going up as down, which is still the case. 
The expei:mments which wert made on the speed of passage boats, 
showed that thiee horses, two horscs abreast in front aud one behind, 
were necessirv for (uwing these boats. It thus became necessary to 
increase the width of the towing pith. In those places where the 
binks had retained their first form the breadth of the path was 18 ft,, 
whub was dimimshed to 11 ft. bin, where the banks were rawed 
1 ft. & in. above the surface of the water. The towimg path is vow 
reduced throughout to a breadth of ¥ ft. 6 in., consisting of a fender 
2 ft. wide at the base, the trackway for the borses 6 it. 6 1. wide, and 
a drain 13 inches wide. In the Meaux divisiun they hive only al- 
lowed a breadth of 6 feet tor the towing path, but the drain hus been 
Increased to 19 inches wide, winch still gives a breadth of near > feet 
upon which the horses can walk or run with ease. Tins bevdth 
might be considered insufbcient at the pots of crossing, where tour 
hoises hive to pass, but the company decided that 10 case thit should 
occur, they would cause the front horses to be harnessed one bcfore 
the other. Another important consideration wiuich determined the 
company to adhere to 9 ft. in. was that of economy, as if would 
involve an extension of the work fur more than 30 miles between La 
Villette and Meaux, and double that distance if extended betweeu Lu 
Vallette aud Vareul 

Experience has proved that the adopted width ts sufficseut for the 
different bo its, 1s the horses of the passage boats in general uever pass 
eich other, exceptmg at the different stages, where the path 
widened. As regurds the horses of the other boats when they pass, the 
hoises go a little on one side, or on to the exterio: slopes, and if at be 
found too inconvenient to act thus, 1¢ 13 immediately obviated bv hor- 
nessing the horses one befure the other as before observed. 

The breadth being settled, 1t then bec ame necessary to fx the height 
of the towing pith above the surtace of the w iter. Between La \ illette 
wd Meaux the top of the imterur slope was 8 ft. abuve the h ttom, 
but between La Villette and Claye it was only 6 ft. 6, aud fiom Meaux to 
Clase 5 feet, so that the same haight of path could not be adopted 
thhoughout. Between La Villette wd Means the height of the fender 
was fried at 2 ft. 6 in. above the surtwe of the witer, ind 6 inches 
ubove the towing path, which made the latter 2 teet above the water, 
w shown In sections, Figs. 5, 7, & 14. 

The paths were tormed ia some places with broken fimestone, im 
other pinces with clean pebbles mized with sand or coarse gravel, and 
laid to a thhokness of 4 to 5 inches, and covnred with a layer af gra- 
velly sand from 1 im. to 14 im thick, the pebbles, when mixed with 
ooaise gravel, were used without an extra coat, and laid to a thichuess 
uf 6 mene Aa soon us the paths were Guished, roller § feet broud, 
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drawn by 3 horson, sree asset! over thew this roller-wee cnnstracted 
on the Polonceau priaciple, and made of weed lined onthe inside with 
jead, and theo 

it weighed 3 tons. 


Luterior Slopes.—tin ordinary canals the exterior slopes are frequently 
of earth turfed, and if er have sionc or timber facing at any point 
it is generally in those places where there are wharfs, however, on 

irminglam Canal stone and timber facings have been sub- 
stituted in the upper part for earth banks, the slopes having been 
preserved below the surface of water as a counterpoise to the musonry 
tind titnber work, this method shown in section fig. 8, allowed the 
wharf walls to be made thinner, and the stakes or piles of the timber 
facing to be reduced to a minimum length. Thus the foundation of 
the masonry hardly goes down to the Jeve] of the bottom of the 
qanal, and the piles are not driven to a greater depth, these piles are 
placed from 3 to 4 feet apart from centre to centre, and bave a cap- 
ping or coumpenen 7 inches square, which serves as a support to the 
planks placed behind to keep up the ground between one pile and 
another; these timber facings are very simple and very cheap, and 
may be made at all seasons without forming a coffer-dam, or laying 
the cnnal dry. 


wrdrossan or Paishy Canal. 


The section of this canal is shown in fig. 9, the breadth at tep is 35 
feet, depth below the ordinary surface of the water 4 fect, and 6 fect 
from the top of the bunks to the bottom. The banks are faced with stone 
as shown in figs. 9, 32, and 1% In section fig. 9, the stone facing is 
laid 16 inches telow the water surface, and 12 iuches above; it is 
constructed with 4 courses of rough stone laid dry and seabbled on the 
face, the lower course projects forward, and small stakes are driven 

_ 2 feet at the base, to protect the stone work. Section fig. 12, 
ie constructed jn a similar manner, excepting the stones are larger and 
in 3 courses, and Lave no stakes to protect the foundution. Section 
fig. 13, lms 4 cuurses of large stones as fig. 9, but they are set like 


steps. These two lust sections were only tried by way of experiment, | 


that which is now adopted is shown in tig. %, it gives the greatest re- 
sistance, aud is best calculated to deaden the action of the waves, ur 
surge of the water, and at the same time the most econymical. 


Forth and Ciyde Canal. 


‘This canal has a mean breadth of UU feet ut the top, and S fect deep 
below the watcr surface, and 12 fect deep below the top of the bank ; 
different methods of lining the banks have been adopted to prevent the 
abrasion of the banks by the action of the water, occasioned by the 
establishnient of quick passage boats, as shown in sections figs. 10, 15, 
36, 17 and Is. On the towing-path bank of section fig. 10, the facing 
is laid in the same munner 4s in fig. 9, of the Ardrossan Canal, except- 
ing the courses of stone are more numerons, and there are no stakes to 

otect the foundation. On the opposite bank, as those points most 
ikely to be affected, they are cased with ravble work. Scction fig. 15, 
shows a broad bench at the Lottoin, and the stone facing laid ona slope 
of 45°, which is carried up to one foot above the water surface. Sec- 
tion fig. 1, the stones are laid ona slope and continued up to the top 
of the bank, which is capped with a flat stone 1 foot § inches wide. 
Section fig. 15, shows another methud of construction, the stunes are 

laid to the form of the curve cf degradation; the stone work does not 
extend more than 12 to 15 inches below the water level, and the same 
same height above. Section 17, consists of 4 courses of basalt, each 
10 Inches high and 1 foot S inches to 2 feet deep, it is carried up to 
the top of the bank, the top course oversailing at the bach, and forms 
the fender. 
. » These different systerns of stone facing for banks have been tried on 
wacale snfbciently large to form a tolerably correct judgment as to 
their expense and efficiency. The lust section fig. 17, is evidently the 
‘bat the cost is very high, and the same may be said with regard 
‘to section fig. 18, besides neither of these two lust sections have the 
advantage of deadening the effects of the wave. The section ultimately 
ndopted is that shown in fig. 10, its cost is 2x. 4d. per yard forward. 


The Union Canal. 


This canal has a breadth of 40 feet ut the tap, and a meun breadth 
of 37 feet-on the line of the water surfacc, the depth below this line is 
“ft. 3 in. and 1406 in. to 2.1.8 in. more to the top af the banks. This 
‘section, 2: will be presently | ibed, is more fayourable for 
‘bouts than the section of the #arth and Ciyde Canal. 
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covered with sheet iron,‘ and filled with sand; 
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Clyde Canals, but the mature of other materials onthe spit have cousda. 
the adoption of a different system for those canals, more ‘simple tn 
operation and better adapted to effect the end proposed. “Lhe section” 
. 14, shows the stone acing of the bank, it is nearly sitzilar to those’ 
of the Forth and Clyde Canal fig. 10. On the towing-path bank there’ 
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A tunsiderable length of bank is faced with stone as shown in sec- 
tion fig. 18, of the Forth and Clyde Canal, and uxother system bas 
been tried similar to section fig. 19. Bat the facings abou and 
generally followed are those shown in sections figs. 20 snd 21. in 
section tg. 20, stone slabs of different lengths, from 26 to $2 inches 
wide, and 24 to 3 inches thick form the facing, they are sunk Into the 
elay puddle of the bank : it was found that the upper part of the facing 
was not sufficiently firm, consequently another sarrew slab was laid on 
the top horizontally, as shown in fig. 21, which prevented the pressure 
of the eorth against the top of the facing, aad made a base for the 
turfing of the slope of the fender. 

The facings of the towing-paths on the banks of the Union Canal, 
between Falkirk and Edinburgh, have been made the same us the two 
last methods just described, nearly throughout the whole length, and in 
some caves the opposite bank also. This description of facing bas an ex- 
cellent effect, both as to appearance and as to its operation un the waves 
of the canals. The joints being well secured, no water can get in to 
injure the bank, and tins plain which gives the best appearance to tl 
work, is in :cality the most economical, the cost being only from 2s. td 
to Sx. per yard forward, while the work in fig. 11, costs from Ss. to 4 
The reason for this cheapness is the abundant suppl on the spot of 
slaty stone well adapted for the purpose 


The canal de POareq hind already suffered very much from the ac- 
tion of the water, on the two banks between fa Villette and Claye, 
when if was proposed to run passage boats upon it. Ht therefore be- 
eame necessury tu repair the hanks, and the expense of stone fact 
on the English plan, and the want of good materials rendered a distinct 


i course necessary. The canal company having a large quantity of 


brushwood and cuttings, wished to have atria) made to protect the 
banks with fuscine work, us in section fig. 5. Stakes of oak 4 inches 


| thick were therefore placed at every twenty inches distance, and 


driven into the ground 2 ft. 3m. to 3 feet deep, und fascines placed 
behind them. It was soon found, however, that the fascine work was 
ineffective, as the water got in during the undulations, and on retiri 
earried away the earth. The fascines have therefore been removed, 
and oak planks laid behind the stakes, as shown in fig. 14, This pian, 
there is every reason to believe, will prove cheap and work well. 

On other parts of the works another plan, as shown in figs. 3 and ~ 
has been adopted, like that on the Ardrossan and Forth and Clyde 
Canals. The works however get on slowly on account of the difficulty 
of finding stonc« large enough. - 


RAILWAYS BILL. 


Since our last number, Mr. Labouchere's bill has rade farther pro- 
ess, und such iy the want of effective oppositiou, that it would 
oubtless have passed through all its stages by this time,-had not Sir 
Robert Peel interfered to get it referred to a select committee. From 
this committee, however, we expect little good, although Sir Fredegick 
Smith is said to have been sorely discomfited in his exumination by 
Sir Robert Peel, when his incom | peined was shown 60 fully a» to bave 
been convincing fo the minds of unprejudiceil persons. ‘Mr. Labou- 
chere felt this, and was in the greatest possible rage, #0 that, to cool 
himself, he endeavoured to harrass several of ‘the witnesses in such a 
to call down the remarks of the chairman, although ‘he 
_ snceeeded in frightening aome parties. eas: 
The oppusition, as it is called, which is now being carried en, pro- 
eds from 2-conimittee of the delegates of ‘boars of directors, Who 
‘have cept e digee their powers, and are-disunited ¢ the, 
Beveral of the chief uf the delegates are, indeed, pattishy 
with giviug underlrand support tothe ‘Government pies, wh 
eee "' “ "the -way-of thous who xttempt-to' curry aii” 
~* “idl parties to ‘good. ‘cam be “exes 
we. sep ‘acateely tal: tht they are 








railways. cave one straw about what measure is meted 
‘onthe contrary, they would willingly give 
every | obstacies in their way. 
Narrow er. six or four wheeled engines are nothing to 
directors, but they are great things to engineers, who are not likely to 
be beat pleased with the exercise of their profession, when it is to be 
rained by being placed under fthe tempering kaick-knackery of a rail- 
way ivepector, whe entered ow bis duties ignorant of the works he 

| d on to inepect, and who has distinguished himsetf ever since 
by his disposition to feist his own crotehets, in opposition to the expe- 
rienee of other men. h Sir Frederick Smith does not claim 


‘the 
eut to the prosected lines; 
abd, aa they: heave shown, towards casting 


the pewer of meddling with engineering details at — he evi- 
d reserves it, we have, in the report of horse marine 
stean-boat | 


inspectors, a pret od inkling of the kind of inter- 
ference which they cltumasely lock forward e We have seen one 
difference of opinion already, and we ask what farther we have to 
expect from the ferboarance of the government j A pretty 
affairs have come to in the profession, when the Stephensons, 
nel ar Locke, are to knuckle down in their own department to a 
military engineer, to come like petty schoolboys and recite their tasks 
to a dubbler in the art, themselves have created. The statues of 
Smeaton, Watt und Telford, may tremble on their pedestals at this in- 
sult to their successors, What tribunal would be culled uponto decide 
if men at the head of the law or medicul profession entertained a 
doubt? Is there any tribunal? We think there is none. The go- 
vernment would think otherwise; the course they would adupt would 
be to send the Lord Chancellor or Lord Denman, Sir James Clarke or Sir 
Henry Halford, to some one in the lowest rauks of their professions. 
We consider the interference of the government with engineering, as 
a gross insult to the profession. They would not refer the fortification 
of Chatham to us, why then should military engineers be sent to inter- 
fere with railways ? 
it ie the eleventh hour, but we call again on the engineers to come 
forward, and to resist these encroachments ere it be too Jate. Go- 
vernment cares nothing for their interests, neither do railway directors, 
so that the only way engineers have of protecting them, is by protect- 
ing them themselves. The injury threatened by the government is 
very great, no one can tell the preatness of its extent, fur une success- 
ful attack upon the liberties of the profession cannot fail to lead to 
fasther inroads. Let the engineers do asthe marine engineers did 
last year, and as ag Sapir to do this, unite, and we have no doubt 
that the jobbers will be defeated. 
the dominion of the one-tailed bashaw in Whitehall, they will remain 


py | tweena place called Xi 
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If, however, they like to be under ° 


supine ami allow themselves to be sucrificed, We call upon them | 


therefore to lose no time in organizingan opposition. The lustitution 
of Civil Engineers we feel are particularly called upon, and we con- 
sider that will grossly neglect the interests of the profession if 
they do not inmmediutely send 2 petition to both Houses of Parliament, 
praying that no government interference with the profession may take 
place. The engiocers generally should also meet, and send similar 


WORKS OF THE ANCIENTS, No. 3. 
MINES OF THE THASIANS.—SiPHNIANS.——-ATHENIA NS. 


Contiming.our extracts from Herodotus, we find that the Thusians 
derived considerable wealth from. their mines. From those of gold at 
Be Paras they obtained upon an average eighty talents; ‘Ihasos 
itself did not produce so much ; but they were on the whole so affluent, 
that being generuily exempt from taxes, the whole of their annual re- 
venue was two hundred, and in the times of tha greatest. abundance 

bundred talents. J¢ may be observed that many of the Greek 
states derived considerable revenues from mines, which admitted of 
the application of slave labour on a large scale. So with some of our 
moter states mining and wining — are impestant sourees of 
incame. Of the Thusian mines, Herodotus. remarks, that be had seen 
them, the most valuable thoae discavered by the Phenicians, whe 
aiso wens engaged in the Cornish tin trade, and in working the mines 
wt Bpain, ‘The:Phenisians are stated by our authes.to heve firet made 
’ *ethement.on the island usder the enndact of.qne: Thess, andta 
Tawe panes the iskuet alter-hien. The mines.ce diseovered were be- 
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: Ta and Camnyra, . Oppotite:-te Samothracis: 
mountain: which by the search: after mines: was efectually’ 
whieh it is evident that the working was surface work 
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ides, 
had some valuable mineson the coast of Thrace. If the aie Gf the 
‘Phasians was confined to surface-working, it could scarcely be from 
want of a knowledge of other modes, as we shail see by the Sigg ae 
of the Samians that tunnelling was carried on gs a large scale. ‘Fhe 
Biphnians were also a mining people, their soll producing both gold 
and silver in such sbandance, that from a tenth part of their revenues, 
oy had a treasury or cash-box, as we should call it, in the generat 
bank of Greece at Delphi, equal in value to the richest which that 
temple possessed. Their power was consequently considerable, and 
they were at one time the richest of all the iuhabitants of the islands, 
although their territory was but small, arin fap of the seventeen 
amall islanda opposite Attiea, called the Cyclades. This isle is now 


called Siphanto, and although it no longer has mines of gold and silver 
it still has plenty of lead, which the rains discover. The Siphnians 


every year made an equal distribution among themeelves of the pra- 
duce of their mines, as did the Athenians of that of the silver mines of 
Atticu. In allusion to stream-works, Herodotus says that the Indians 
obtained great uboudance of gold, partly by digging, and partly from 
the rivers. Of the Ethiopian guld our author speaks, but does not 
say how it was obtained. Tin is mentioned as being obtained from 
the Cussiterides, supposed to be the Scilly Isles, of which Herodotus 
says that he has little informatiou.—The north-west of Asia is repre- 
sented as abounding with gold, but how it was obtained was not known. 
This passage might refer to the mines of the Ural. 


WORKS OF THE SAMIANae—-TUN NEL. —-AQUEDUCT.——-MOLE.— ENGINEERS. 


The Samians were distinguished among the Greeks for their engi- 
neering monuments, for which very reason Herodotus says that he was 
particular in his account of those islanders. Of these works, remains 
to this day exist. ‘Through a high mountain they are suid to have cut 
i passage, seven stadia (about a mile) long, eight feet high, and as 
many wide. By the side of this was a canul or aqueduct three feet in 
breadth, and twenty cubits, according to our author, in depth, but in 
this there must be some mistake.—In this canal pipes were laid cone 
veying to the town the water of a copious spring, supposed to be that 
of Metelinous. Another work is the Mole now forming the left horn 
of Port Tigrani. Accordiag to Herodotus, it was two stadia or more 
in length, and twenty orgyie or cubits in height. The engineer of the 
tunnel was Eupalinus, the son of Naustrophus, and an inhabitant of 
Megara. 


THE SCYTHLANS.—WALLS-——BRIDGES. 

The descendants of the slave population having revolted against the 
Scythians, intersected the country with a deep trench, supposed to 
have separated the Crimea from the mainland. I the time of the 
Emperor Constantine Porphyrogenitus this wus filled up, it must how- 
ever have existed for along period. In Scythia are also mentioned 
bridges and walls constructed by the Cimmerians. 


Px 


CARTHAGINIAN ENGINEERING.-~BRIDGE OVER TIF 
CARTHAGE CANAL.--GOD OF MINING. 


From Herodotus we come to oes but it is to be regretted that 
the latter hus rather applied himself to accounts of political intri 
than the descriptions of the physical features of the countries on which 
he writes. From him therefore we are enabled to glean but little in- 
formation, and that of a most discursive choracter. He gives several 
hints showing us the capacity of the Carthaginians for engineering, 
but he has not entered into those explanations which would have come 
with weight from him as an eye witness. The passage of the Alps, 
by Hannibal, is sufficient to prove the skill of the Carthaginians, but 
we have too vague a description of the mode of proceeding to allow 
us to profit by it. 

ln the Ist book chapter 6, a siugular account is given of a bridge 
near Carthage, which was laid over the Macar, a deep and rapid river, 
scarcely forduble in any part. This waa the ouly bridge on the river 
and formed one of the passes to Carthage. On it Polybius states that 
a town was built by the soldiers and used as a garrison. The roads in 
the neighbourhood of Carthage were mostly made by great labour. 

In their militury operatians the Carthugivians were well accustomed 
to pass rivers, instances of which we have in the course of Hannibal's 
expedition.—His pussage of the Rhone belongs rather to military tac- 
tics, but there ig one point to which we think it necessary to allade, 
as it may be of interest to eur bridge engineers. Having formed a 
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line of large bouts across the river, he made use of them ys 9 coffer- 


dam or. breakwater, and ander the shelter of tham,, passed over the 
troops in canoes, and swam over the horses, which were guided along- 
side of tlie vessels by men stationed on buard af them. 

At New paiva (Carthagena) in Spain, one of their principal 
colonies, we again tod traces of their engineering works, between the 
lake and the sea they.cut a narrow navigable canal, and, across this 
there was a bridge used by carriages and beasts of burden. In the city, 
one of the bills was dedicuted to Aletes, who is said to have obtained 
Nivine honours, from having first discovered the silver mines, which 
were extensively wrought by che Carthaginians in Spain. 


GREEK ENGINLEHTAG—BRIDGES<—PHCE NICE—PSOPHIS. 


in Eptrus we find meotion of a bridge, which seems to have been 
after the fashion of that at Babylon, mentioned in our first article, and 
bo have been of 9 class commen among the ancients. This was at 
Pheenice, and had piers of stone with moveable planks laid upon it. 
At Psophis in Arcadia a bridge is mentioned over the Erymanthus, a 
great and rapid stream. 

CAUSEWAY ——-AMBRACUS. 

_ Ambracus in Etolia is described as a fortress of considerable strength 
situated in the middle of « marsh, and secured by a wall and outworks 
It was only to be approached by one narrow causeway. It was be- 
sieged and taken by Philip king of Macedonia, who carried causeways 
through the marsh. 

SIZ. OF FORTS. 
Speaking of Tichus, a fortress near Patre, Polybius says that it was 
of no greut size, heing not more than a stadium and a half in cireum- 
ference, so that it might have sides of eighty yards in length. 


ENGINEERS. 


Among the supplies furnished by the Rhodians to the Sinopeans in 
their war ngainst Mithridates,* engineers are mentioned, and military 


engines. 
REBULI DIXG Of RHODES. 


On the destruction of Rhodes by an earthquake, large supplies were 
sent by the allies of that city in order to enable them to rebuild it. 
Among these supplies Ptolemy, king of Egvpt, vent forty thousand 
cubits of square pieces of fir; a bundred architects, and three hundred 
and fifty labourers. Antigonus sent them ten thousand pieces of tim- 
ber, thut was proper to be cut into solid blocks from eight to sixteen 
cubits; five thousand planks of seven cubits; three thousand weight of 
iron. Seleucus his father sent ten thousand cubits of timber-—Other 
parties sent in the same pruportion. 

Boilding materials seem to have been considered as of great value, 
for in ae of the sacking of towns the timber and tiles were frequently 
carried off. 





EPISODES OF PLAN. 
{Continued from page 74.) 


ALrauucn they may seem to betray a consciousness of the weak- 
nese of our cause, upon the prinoiple of gui excuse, accuee, we have con- 
sidcred the preceding remarks necessary, in order to combat the 
opposition which the system we would recommend is likely to encoun- 
ter. But it would be a positive weakness on our part, were we to 
assuwe « deprecatory and apologetic tone, as if we had misgivings of 
our own, and accordingly threw ourselves entirely upon the indulgence 
of our readers, for presuming tu bring forward what its novelty alone 
may be thought to condemn. The starting matters altogether so new 
is sa itself an act of presumption, if merely because it is a tacit re- 
proath upan the indolence, the indifference, or ignorant carelessness of 
these, who, having had the opportunity, have never touched upon, or 
called attention to them; consequently sinning 1s we do to that extent, 
we mar dispense with whut would be as troublesome to ourselves, and 
as impertinent towards cur readers, as it would be useless—namely, 
any affectation of modesty. 

Be it said that opportunities for applying uny striking combinations 
uf plan, even in the way of episodical parts in a building, are of rare 
gecurrence, that ought to be a raison de plus wherefore every thing 
like an opportunity should be eagerly caught at, and turned to the ute 
wost account. So far front whieh being the case, it appears to be 
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eapedialy vhasned. - There are tome hundred of acete and teuideneas- 
hout the country, from which, putting them ‘all together ‘hirdly 


t they may ba *goodl 
houses,” —well built, and containing well preperlewdy expensively 
and luxuridusly fornistied rooms, is pot denied. Thelt plans way be 

fectiy unexceptionable as regards comfort and converietae,-froe 
rom aught amounting to a fault, or even to a blemish, nevertheless‘as 
insipid and uninteresting as possible. Look at the majority of the 
plans given in Richardson's Vitruvius Britannicus,—-which, it be 
presumed, are rather above than under the average: do they offer u 
single happy architectural point worth studying? Yet in houses of 
the class there shown, some merit of that kind gr ek reasonably enough 
be expected. The chief lesson to be derived from them is that both 
their employers and architects themselves are satisfied with the very 
first ideas that come fo hand—and the hand seems to have more to do 
with such matters, than the mind. Exceptions, it is true, are to be 
found; yet they are merely the rari nantes in gurgite vasto ;---which 
circumstance, however, much as _ it is to be oe api in. itself, has its 
conventence, because all the examples of that kind might be collected 
together within a moderate compass; and it has frequently struck us 
as rather singular that no one should hitherto have brought out a pub- 
lication devoted entirely to a series of studies of interior architectare, 
elucidated not only by plans and sections, but perspective views also, 
for the purpose of showing effects. Of course we would have only the 
very cream served up, without a particle of that “thrice skimmed 
sky-blue,” which architectural caterers ure too much in the habit of 
imposing upon their customers. 
Were it properly got up, some such work as what we have just 
pointed ont, would be found eminently instructive, particularly if ac- 
companied by pentimenti and variations of the plans (in wood-cuts), 
showing the same general ideas differently modified. It is true, some- 
thing of the kind may even now be picked up out of architectural pub- 
lieations; but then it is net from such as are to be met with ina mode- 
rate collection, or as are likely to fall in the way of students. Neither 
are such subjects satisfactorily elucidated, when they occur werely us 
parts of general plans and sections, in which latter far more is some- 
times left unexplained and doubtful, than is actually shown. It may 
be said, and very truly so, that the want of any work of the kind has 
not heen felt, or else we slould have bad uot only one, but a number 
of them ere now, as in all such cases supply invariably keeps pace with 
demand. Yet, if this cannot be disputed, it seems to us only an addi- 
tional proof of the utter disregard paid to the subject itself; us if any 
thing would do for interior architecture, and that nothing more is re~ 
quired in the way of designing than to be able to draw the dours, 
chimney-piece, and cornices of the rooms ina section. An architect, 
it would seem, requires no instruction for designing the interior of 4 
building, except what be can gather from his own observation und 
practice; positive lessons and studies for the pare are quite unne- 
cessary. There he may safely be left entirely to his own guidance ; 
although, if such be the case, we do not see, wherefore so many finicul 
rules shonid be deemed necessary for even the most trivial circum- 
stances in external architecture;— more especially us those petty rules 
are ufter all little better than impertinences, for those who are worthy 
of the name of artists are guided by something better, while those who 
are not, blunder on by help of rnles, pretty much as they would blunder 
on without them. Hardly can it be said that there is less cecasion for 
the student's directing his attention to interior arrangement und design, 
than to exterior architecture, there being, according to the doctrine of 
chances, quite as much probability that he may have at least one op- 
portunity of displaying his taste and ability in planning and decorating 
a moderate sized yet recherché residence, as that he will ever be caller 
upon to erect a palace, a senate-house, a cuthedral, a museum, or in 
short any one of those paenizes upon which academical students are set 
to work their wits before they are capable of producing a single new 
idea on w moderate seule.-—-T’o be sure there is less study required for 
producing something catching ona large scale, where the “lion’s-hide” 
pompousness of the subject conceals the inanity and poverty of the 
conception. ee 
Probably the remarks we have just made, will be considered quite 
irrelevant and innpertinent; und that they are somewhat ungracious 
we admit—would to Heaven! they could be proved ‘to be utterly un- 
founded and unjust!—But of introductory observation our readers have 
by this time had enough—more than may be altogether palatable; it be- 
hoves os therefore, now to come at once to our professed subject ; 
whieh is, indeed, one both so new in itself, so complicated, and of such. 
extent, as to render the task we have undertaken rather an cernbarras- 
sing one. We do not pretend, however, to treat it systemiticdlly, 
proceeding gradually from, the siinplest elements of pla te tlie siost 
varipd. nations of them; but shall merely in’ tie ‘Sret instance, 


« | enumerate some of the leading clrouméthnoes by whit dim —_ 
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pinaticnn wey: hie cbtalged and Gioe exhibit some detached Episodes, | a mere shallow or blank recesses if may oot lnsproperly be tertsed — 
‘and: individual instances, Hitherta,; Piqn—by which we meav not which where there is ‘any thing of the kind at all ie enefally the 


outline of ¢he vor, -but-that ef profile and section ikewise— 


jhas been allowed to.exhibit scarcely-any variety, cffect beiig almost 
‘enelusively. limited tu that kind of it which arises from material, 
eclour, and-.decoration. Accordingly if it oan be shown that there are 
. otber'sources of variety, it becomes evident that there is far greater 
‘scope: afforded by interior architectural. composition, than where no- 
walty of design consists in uathing more than substituting one order of 
columns for another, or something else of that kind, without any novelty 
whatever in tegurd to arrangement, shape, and proportions in the en- 


 <Qf-eourse where a room is a simple square or parallelogram in its 
lan, ‘there can be no combination; yet as soon us we proceed a step 
fanhat ‘various combinations may be obtained. Still we choose to limit 
ourselves in nearly every case to the simplest and first step; for if it 
be required to-give rather more than ordinary architectural character 
do a room, it is usually done by putting two columns towards each end, 
so as to divide it into three compartments; and that being done we 
seem to have fairly got au bout de nitre Latin. Let us, then, take no 
more than a triple arrangement of plan, and show sume of the com- 
binations that may be obtaincd from it, distinguishing the divisions of 
the plan by the terms Centre and Ends; and it will be less troublesonie 
to ourselves, and more intelligible tu our readers, if we give them in 
the form of a mere list. First thon, in regard to plan, we have the 
following varieties :-— 


Centre and Ends all rectangular, equal in breadth, and differing only 
in their relative proportions. 
Centre wider than kinds. 
Centre narrower than Ends, or the Ends capunded. 
Centre rectangulur, Ends semicircular or curvilinear. 
Centre circular or polygonal, Ends rectangular. 
Centre a square or parallelogram, Ends octagonal, hexagonal or other 
form of polygon. 
Secondly. In regard to Profile or Section :—~ 
Centre and Ends, of uniform height and with flat ceilings. 
ditto arched. 
Centre loftier than Ends, but with flat ceiling. 
— and domed, or arched. 
Ends loftier than Centre, and arched traversely to the latter. 
- and domed. 
Thirdly. tn rege rd to arrangement of windows and mode of lighting — 
Centre and Ends all lighted from one side of the room. 
Centre lighted from side, Ends from the extremities of the room. 
Centre lighted from one side, and Ends from opposite one. 
Centre lighted from side, Ends from above. 
Centre lighted from above, Ends from side. 
Centre and Ends all lighted from above. 
Centre alone lighted, either from side or above. 
Ends alone lighted, ditto. 
Centre or Ends lighted not from ceiling but from windows at the 
sides, ata distance from the floor. 


Without our extending this list any further, it will be evident that 
@ vast number of combinations may be obtained, entirely independent 
of the innumerable differences arising from columns and other decora- 
tion, from dimensions and proportions, from colour and material. In 
fact er one of the modes above enumerated—and they are by no 
means all—affords as much or more scope for architectural dene in 
other respects, than there is now by the single one which is almost 
invariably adhered to. 

We have merely mentioned as one distinction that produced by 
lighting either the whole room, or one or more of its divisions from 
the cei ing 3. but then, that, too, may be effected in a variety of different 
ways, The light may be admitted through glazed coffers or panels 
(plain, again or coloured), through a dome, or through a lantern, which 
‘last admits of almost infinite variety of form and design. Lantern 
lights may not ry Ped in their plan,—be square, oblong, circular, 
octagonal, &c., but be ceiled above and have windows on their sides, 
or closed at the sides, and have the light transmitted through the ceil- 
m6 accordingly as either the design itself, or other circumstances may 

ctate. ' 














it may be said—and that not unreasonably—the kind of room we 
have noticed, numely, one capable of being divided into compartments, 
is fitted only for a gallery or library of some extent. Sail there 
are a variety of other combinations to be effected in rooms of a dif- 
forent class, by merely breaking their, plans, yet without exactly 
Gividing them into distinct compartments.’ Dining-rooms certainly 
ere aks aang ak chatacter being beatowed upon ther, by a 
‘adgboasd aloove, by which is to be understood "something more than 


_mazimum attempted, although in itself’ it is éxceedingly little indeed. 


(To be continued.) 





ESTABLISHMENT FOR PROCURING MOULDS FROM: 
MONUMENTS OF ART. 


Sin—-The debate which fullowed Mr. Gillon’s motion, canmot fail-to 
raise the hopes of all who have the interests of taste at heart; and I 
hope that you will permit me, at this apparently auspicious time, to 
bring forward in your columns a scheme, which, although, if I may 
judge from the brief paragraph in a former number, does not meet 
your approbation in its original shape, yet if some other mode of 
operation cun be devised, ita object will, 1 feel convinced, have your 
earnest support. 1 allude to the formation of an establishment for 
procuring moulds from interesting monuments of art, and for diffusing 
casts from these at the cheapest possible rate, over tho country. 

The French have long possessed such an establishment, under the 
immediate patronage of government, and moniders are constantly em- 
ployed in foreign countries, as well as in different parts of France, 
imaking moulds from monuments of art of every uge, from the earliest 
times down toa late period. French moulders are to be found not 
only in the capital cities of Italy, but also in tbe ancient towns which 
offer s0 many interesting specimens of the arts of the middle uges. A 
few years ago, as | have already stated in a former paper, elsewhere, 
14,000 dollars were spent in Florence alone, in making moulds which 
were afterwards conveyed to Paris. How advantageous the results of 
such u system! In Paris artists of every description may find specimens 
of sculpture from every statue and building with which they are «c- 
quainted. Architects may at a very small cost, in addition to their 
libraries, form museums, containing casts from portions of the build- 
ings, the plans and elevations of which their books contuin. Engray- 
ings however perfect, can convey but a faint idea of the graces of 
execution in architectural sculpture, and J think that the consequences 
of designing from these alone are sufficiently illustrated, in our cold, 
spiritlexs, and precise ornamental detuils. 

I wish tosee some such establishment as the French one in London; 
the subject has excited much attention in Scotland, and when I first 
brought it forward it was warmly taken up by many enlightened and 
energetic individuals; but es aa were urged against it in London, 
although I have not been able precisely to ascertain their nature or 
extent. I believe that the apprehension of the creation of a monopoly, 
und the consequeut injury to individuals who have already invested 
capital in casting was the strongest objection. 1 should like to kuow, 
how much capital is really invested in this branch of trade, and how 
many individuals pursue it, and how many good woulds they possess? 
of this I am certain that we have repeatedly been obliged to send 
abroad for casts, after vainly seeking them in London. Ut may be ob- 
served that this is not surprising, if we demand casts from works, of 
which it is most unlikely that casts should exist, but this bas not been 
the case, the casts required have in most cases been such as ougat 
easily to have been found in London. Your own Schools of Design 
are furnished from Paris, for with the exception of casts from sculp- 
tures in the British Museum, which are of the best quality, a few 
from foreign monuments of a very indifferent quality, and some from 
our national specimens of art, nothing is to be had in London. 

1 would here point out that there are difficulties in the way of pro- 
curing moulds irom important monuments, which are insuperable to 
private enterprize. Government alone for instance, could procare a 
new mould of the Venus de Medicis. I feel convinced that although 
the Grand Duke will not hear of » mould from this statue of statues, 
he would at once accord it, to the request of anation preferred through 
the proper channel, to which he owes his possession of the gem. [ 
have no doubt that established London sculptors would willingly give 
fifty guineas for a first cast from a new mould of the Venus, I have 
known twenty-five paid in Rome for a good cast of this statue; in this 
point of view it seems evident that such an establishment could not 
prove a very costly one to the nation, for however liberal its Directors 
ought to be to public galleries, and however cheap casts gencrally 
should be sold to effect the good anticipated, still first casts from rare 
and precious works should be disposed of to individuals on different 
terms. There are unquestionably numberless specimens of art of the 
highest valde and interest, casts from which, could be procured obly by 
eka iuflueuce. 1 mentioned the deficiency in London of muulds 

rom important: monamenits, I should imagine that the chief source of 
profit to your casters must proceed from their employment by livi 
sculptors, and a National Casting Establishrient whoasé object woul 
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interest, but on the eontrary, by promoting teste,,and exeiting a love 
for sch objects would prove a source of increased encouragement. 

If the objections to a ational brrairy establishment are insuperable, 
could not some other plan be devised? The object is a great one, a 
commencement might be made by making monlds from the finest 
works in Grest Britsin, sod then we might proesed to foreign coun- 
tries: casts should be sold at as low a rate a8 possible, provincial gal- 
leries and schools of design should be snpplied free of charge. 4 
should bape: to.see every workshop a museum. The more we can 
acemetom our lower orders to the contemplation of beautiful farms the 
better, and what better or cheaper means can be devised ! J go further, 
1 think it possible to erect casts in appropriate galleries of many 
arohitectosal monuments, the sizes of which do not offer any insupe- 

"  @ifbeutties, The student might measure, and delineate the 

": monument of Lysicrates, ur the arch of Titus, without ~ _ 
beyoad London. Custs uf many Gothic shrines and monuments might 
be pat ap is all the splendour of their full proportions, and where the 
gigantic size of any building utterly precluded sueh an idea, still casts 
of entire entablatures, capitals, aud portions of shafts might be erected. 
What a magnificent spectacle would such a gallery offer, which con- 
tuined a series of casts from early monuments down to the architec- 
ture of the last age of original invention. 

I have alluded to the interest this subject has excited in Scotland, 

"gay truly say in England also. Learned societies, noblemen, 

of Parliament, sol ellie? influential gentiemen, besides some 
of the most talented artists now living, have approved of this idea. 
F trust, Sir, that the dav i3 not far distant when we may hope to see 
it adopted and followed out under some good working form, and I 
bepe that those whu have studied the subject will favour all who are 
""  * “init with their suggestions. 

J am, Sir, 

8, Northumberland Sire, Yunr very obedient servant, 
_ CHakies H. WILsoN. 

fH sueb an establishment were confined to obtaining and moulding 
new works, it would, as our talented correspondent says, be most ad- 
vantageous; but if, as the plan was originally proposed, it were to be 
a general public factery, we think that it wonld be of no good, but, on 
the contrary, productive of harm.—Enir.] 


REMARKS ON THE LECTURES OF THE 
PROFESSOR OF ARCHITECTURE. 


Wil you allow me to offer a few remarks on the last Fusciculus 

' in which he makes so free with the Prufessor of the Royal 

_ _ , . Lwould submit that he has misunderstood him on an import- 

ant point in bis :ectures, and given him credit for a “ bigotry” of which 

he is in nowise guilty. The Professor said nothing in disparagement 

of “Gothie Architecture,” unless indeed his remarks on the beauty of 

a series of Gothic windows, on the good effect of Gothic spires in a 

level country, on the excellent construction and beautiful proportion of 

Saliebury Cathedral—on the elegant fret-work and tracery of a Gothic 

wintow, &c., may be taken in that signification. All that he said 

which could be interpreted as unfavourable to the style was, that he 

considered the revival of Gothic architecture as a fashion of the age, 
and tike other fashions, one that passeth away. 

Now if we examine the history of any age or country we shall ob- 
serve a very marked correspondence between the character of the 
architecture, and the literature, habits and condition of the people, 
and that these have ulways progressed together. For example, the 
arebitecture of Greece clearly evinces itself to have been that of a 
"* “* vefined people, possessed of a limited extent of territory, and 

principal wealth was in the hands rather of the state than of 
intividaals, and therefore lavished almost exclusively on publie build- 
ings ;~a people ambitious of bringing every thing they attempted to 
the utmost perfection. Their style uf architecture was in all its main 
features adopted by the Romans, but received from them such altera- 
trons av were necessary toy accommodate it to their peculiar cireum- 
stances, those of conquerors of the world; the extent, variety and 
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--ca1£---- 4 of their structures were increased to 4 degree unknown 


before or since, and the exquisite delicacy of the Grecian detail in a 
measure di 
er with awe—while the Greek architects sought rather to 
wt the admiration of men of a. 5 and cultivated taste. 
‘Taking these os examples, and 1 feel aesured that the same 


cupti- 


rded—their endeavour being to strike every be- | | 





refinement at the period at which they ereeted those buildings, of 
models for car imitation—~while onthe = 

civilization has been regularly proeeeding in conntries 

¢ architecture was.practised from that time to the 


Romanus again had communication with all parts of the known seeid,. 


in almost aa great a degree comparatively as. we wow have, while our 
ancestors of the middle ages had but few opportunities of i 

the scope of their understanding, by their researches in foreign ecoun- 
tries. The mechanical arts. Lave since the middle ages made gigantic 
strides tawards perfection, insomuch that many of them which have 
become seeessary te eur comfort, are found ina: le to the peeu- 
liurities of Gothic architecture. Mulliened windows are more suitable 
for casements with small panes of glass, than for the large squaresnow 
inuse. The introduction af slate renders the high pitched Gothic 


roof usnecessury, and every architect must have experienced the difi- 
culty, nay impossibility of introducing joinery interior finisbieg 


generally, of good Gothic character. Another great proof of the in 
congruity of the style with the general habits of the age, is the diffe 
culty of persuading persons to adopt it who are not possessed of an 
antiquarian taste—while the expense of producing architectural effect, 
is with the muss the only objection to the Italian or Grevian styles. 

There is still another point, and perhaps the most important of all, 
and that is the object of the architect where he designs in the Gothic 
style, compared with his object when he employs the Grecian or Ro- 
man—in the former case it is gmifation that he aims at, in the latter 
inrention. Thus the great work of excellence in a modern Gothic 
building is that it should be mistaken for an ancient one, the architect 
being governed by authority in all his details; and a departure from 
this rule is the principal cause of all the bad Gothic with which the 
eye is offended in every part of the country. This is nut so much the 
case with Grecian or Roman—from the oature of the style a greater 
regularity is necessary, certain proportions have been determined on 
for the principal members, and as lung as these are preserved, there is 
no restriction on any novelty that may be produced in accordance with 
them. This last ubjection applies as much to ecclesiastical as to doo 
are architecture, which I admit is not the case with those first 
stated. 

If these views are correct, it is very pussible to discourage, with 
the Professor, the indiscriminate revival of the architecture of the 
middle ages, without in the slightest degree adopting the prejudices 
vf Evelyn, in considering it “ monkish and gloom , and devoid of all 
harmony nd proportion," ur those of Morria,* who looked upon the 
“boasted piles of Salisbury and Westminster, &., ouly as so man 
monuments of wanton and tasteless expenditure ;” or those of Hamil- 
ton,t who looks upon it as the offepring of the dark ages of Gothic 
barbarism. 

| aim, Sir, | 
S. L. 
March 19, 


HARBOURS ON THE SOUTH EASTERN OOAST. 


sin—As you bave done me the favour to insert several commeni- 
cations of mine relative to bars and other nautical matters, [ take 
leave to request that you will give publicity in your next Journal te 
the following observations, suggested by the motiun of the hon. mam- 
ber for Dover, E. A. Rice, Esq., for a select committee of ihe Home 
of Commons on the state of the harbours on the S. E. coast, to whieh 
the report of the commission of 1840, on the state of the harbours om 
that coast, should be referred. This motion wos negatived by a ma- 
jority of 64 in a house of 140 members. 

The mover and seconder of the motion re-stated what has been 
often urged on the public by your Journal, é. ¢. that on the eutine 
extent of coast from the Thames to the Isle of Wight, there is not a 
harbour of refuge either as a port of rendezvous fur the navy, or for 
the protection of our merchant vessels in adverse winds, and. staamy 


© fm a sell werk on the propurtivus to be observed in architueture. By 


‘R. Martis, 1738. 


1 Letter te the Marl of Kigie on the new Mouses of Parlimpent, By 






ments. to. be: invasions porte ate the English shores, ' 
and to which their steamers oan resort tn time of war, mach to the 
annoyanet and ipjury.ef our commercial marine, while our shores have 
no.such port or protceticn. ee | 

‘That part of the coast-and Channel here referred to, is navigated 
Rf greater numberof valuable ships and cargoes than any other 

in the world, except the N.E. const ; consequently the loss of 
valuable property (£5,000,000 arzrually, and the more valuable human 
Kies, 100,) ig in the proportion to the number of vessels passing up 
and down the British Channel, losses which are occasioned by the 
lack of harbours of refuge, (as a committee of the House of Commons 
haye determined,) and yet the legislature of the greatest of all naval 
and maritime commercial nations has negatived u proposition of such 
vital importance to the safety of the navy, and the protection of our 
oe vessels und their crews; an object of primary and vital im- 

The Right Honourable the Chancellor of the Exchequer was pleased 
to observe, in his opposition to the motion, “as regarding the com- 
mission he did not hesitate to say, that from the character of those 
composing it, and their fitness for the task assigned to them, uo com- 
mittee of the House of Commons could have the same weight with 
the agecd But the public might have had much more confidence 
in the opivions which would have been elicited from scientific and 

»ractical men, whom such a committee would examine. The right 
on. gentleman subsequeutly said, “With respect to the report of the 
commissioners, one part of it was somewhat doubtful; (a mos? fn- 
qertant part;) “Three different plans were proposed, and the ex- 
pences were estimated at .£6,000,000; now he doubted whether means 
could not be adopted for effecting the purpose at 2 much less expense.” 

Ina petition which ] had presented to the House of Commons in 
the session of 1840, I endeavoured to show that the sites selected, and 
the plans recommentled by the commissioners for the construction of 
three refuge harbours, could not obtain the proposed advantages, #. ¢., 
oles harbours of refuge, with safe ingress and egress al all times ; 
und, that much beneficial improvement might be effected at Dover, 
und that all that coull be obtained in that vicinity was attainable at 2 
cost of €3,000,000. 

The estimated cost of constructing a harbour at the North l’oreland, 
at Dovor, and at Benchy Head, as contained in the report referred to, 
emanated from the engineers who were of the cowmission; the uccu- 
racy of these estinwtes is doubted hy the Chancellor of the Exchequer. 
If those gentlemen were in error on that part of the case which im- 
mediately — to their department, no correct information ought 
to be expected from them on the nautieal part of the subject, t.¢. an 
eligible site for comptruction, and the best method of forming the en- 
trance and departing pussages. 

Jt is essential to remark here, that the harbours of Lowestoft, 
Dovor, Hurtlepoul, Xc., demonstrate two important facts, that the 
application of sluicing or scouring water is a most fallacious prinviple 
tu pursue, cither in constractiug or in improving harbours, and that 
the impetus of the wave aud the influence of the wind aud tides, are 
not to be controlled by inatbematical calculations; harbours and bars 
ure affairs exclusively to be managed by men of long nautical expe- 
rience, possessing lucal information ; but other parties being consulted 
give cause to the muny failures in attempts to improve and construct 
yarbours, ant] the immense loss of mouey in such attempts: e. g. 
Lowestoft, an entire failure, with the logs of an expenditure of about 
os now offered for sule by her Majesty’s loan commiesioners 
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for £17,000. Dovor, after a large expenditure—bar accumulating. ' 


Hartlepvol—sluices injurious, and therefore discontinued. 
The competency of the other gentlemen of the committee is not 
roved by their previous practical knowledge of the 5S. E. coast, for 
if they have at any time navigated that part of our seas, it was, no 
doubt, under the direction of pilots. The report bears testimony that 
to ‘the places and prnaipies for coustricting harbours op the 5. E. 
coast, as recommended by them, there is un insuperable objection. 
Regretting that a subject of 20 much importance should have been 
80 long neglected and again procrastinated, u subject brought before 


a committee of the House of Commons in 1826 and 1827, and again 
in 1886, 
; ue I remain, Sir, 
23rd Marck, 1841. Your's, &., 

Henry BaRReETY. 
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COLEYS PATENT SOCKET AKDETREE.’"  ~" 


Mr, Coles the inventor of the Auti-friction Wheel Curriagedesorived 
in the Journal vol. J, p. 407, has lately taken out a patent fer an im- 
‘provement in axle-trees for railway carriages, whereby one of « pair 
of wheels may turn without the other. #4 is well known that there is 
great friction between the flange of a wheel and the rails when work~- 
ing Tound curves, particularly if they be shurp ones; to obviate this 
evil, Mr. Coles has invented a socket axle-tree as deacribed in the an- 
rexed aviag, whereby it will be harris that either wheel way 
turn whiist the other is standing still, at the same time the azle pos- 
sessing all the rigidity of one that is fixed to both wheels; by this 
arrangement the outer or off wheel when working round « curve can 
make u larger number of revolutions than the inner wheel, and when 
running on a straight line they will both make the same-number ef re- 
volutions. 

The axle-tree is thus formed, a hollow axle is carefully turned with a 
socket or tube neurly the whole length of the width of the carriage, 
into which {s fitted the axle of the other wheel, this axle is carefally 
turned with a shoulder at each end three or four inches wide, the small 
vacuity between the shoulders, and also between the outer and immer 
azle-trees is filled with oil, which tabrirates the rabbing sorfaces of 
the axle. 

Transverse section of a carriage showing the frame, 
for working on common rails or roads. 
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AA, the frame + BU. the ground ’wheels. which are anti-friction ; OG, the 
large anti-fricion wheels; 1D, working or friction wheels: BE, the spring ; 
LF, top of carriage ; G, upper'erosa stay: BH. axes working in scekets; K, 
the Lotiom cross siay. 


Gererument Mevewm of Fcononic Geology —lbe arrangemanita for the 
iug of this new institution are progressing but slowly. and nothing be 
teen decided s to when it will be throws cpen to the public. [¢ vee 
the two corner houses, Nos. 5 and 6 in Craig's-court, which have unde: _ 
extensive alterations for the purpose. Jn addition to several rooms which. will 
Le devoted to the arrangements af the eases and cabinets compusi % the mu- 
eeiesine 1. & well-stored laboratory for instruction in practical ~~ -"y.* 
pon the ground Jloor. A large and prominent part of the collection in the 
museun) is the extepsive series of specitiens of stone obtained by h- --—~-?- 
sion for investigathag the best material for buildiug the now Howses of Par- 
iament. The depository fur ‘retning records. forming he 
establishnient, te alresdy rich in statistical annals and details eomected with 
the wining industry of The idogdorn. Each. department will be open to ‘the 
public cn three or more @aysin the week under certain reatrictions.—Aforning 
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‘RALLWAY SPATISTICS: ed ‘ aa : ee : 7 ‘Vst fe ae E oe or sre ae as % en ra as ay 4, ‘ye ry na St “red 7 
[The follewing Tables have been compiled from Mr. Whishaw’s © anes CL Amnerns cm ARBRE Ss 
work on the Reif waysofGreat Britain} = Se ne Pe eee ee a ile 
Table A gives the total Jengths of railways, from which.it appears Niels ca: ; 
that of 58 railways enumerated, 16994 miles in length, 31 (measuring a ne 208 
9193 wiles) are under twenty miles in length, suggesting a great waste : an 
of ig pa the — ats P ; deans ies 100 4a8 
e B gives the lengths of 55 railways distributed as single pwards = 
dovble Tiner of railway, be which it appears that not more thane sixth een Pus 
are single lines of railway. 1699} 
Table C shows the number of miles of single and double railways 
laid down upon cach gauge for 1756 miles of railway, with the total Tass D 
of miles of single railway laid down on each system, giving 2 total of ; 
32172 miles of single railway, of which 2544 are laid down on the Taare or Suares or Rarts. 
common gauge, and 427 miles on the broad gauge. 
Table i 5 ie the number of miles of single and double railway, Ruts 
the stated number of miles of railway, and the number of miles of single , Miles Miles Miles of ; Miles of 
railway laid down with each of seven principal forms of rails, accord- | ; ‘Single. {| Double. Railway, i 
ing to the classification of Mr. Whishaw. Fe Parallel........! an | rt ; 313y | bGGR 
able E shows for 22714 miles of single railway, the number of ken ei eae pe | 5erg | N00) 7883 
oiles of single and double railway, the total number of miles of ruil- [ov oioy parallel 183 | “son | seg | COB. 
way, and the number of miles of single railway, of each kind of rail, Fishbellied anes 80 7 992 WwW? 
with the total weight in tons it thus appears that rails of nearly JO ' Bridge Rail...” 138% 276 ' 6908 
different weights are in usc. Broad based T. 56 5G Oe WD 
Table F shows for 2271} miles of single railway, the number of 
wiles of single railway of each description of rails, with the weight in 
tons, and the proportion per cent. of each class. From this it seems Taare E. 


that about a quarter or 5163 miles of single railway have rails under 
50 lb. weight. The total weight of rails for 22714 miles of single Tanie or MILES oF 
railway is 204,412 tons, and if we take the remaining portion of rail- 
ways at the same average, we shall have a total of 309,604 tons of 








. er Lbs. per Miles Miles Miles of  Milesof | Tons 
iron consumed as rails. pol 9 Single Double. Railway. Rails. | Weight. 
Tassie B. 20 5 3 3 | 82 

28 8 12] 2 $2, 242 

Taste or Lenotus or Rattway. 35 324 20 52 72: 3980 

40 43 42 4: 298 

; a . 42 423 47 sii 8366 

Single. | Miles. (Double | Miles. | Total.{ Mites. 43 3 218 

$ miles and under} 2 73) 3 8 ee 44 pa 58% 5 9142 
10 . 5 | 37] 8 | 38 13. (954 45 $2. 26 58 5966 
15 a 3 | 374; 2 | 27 5 G44 48 29, 2230 
3 | 488, 5 | 95 8 143} $0 615 200C:«: _ : 9420 

; } 24 | 3 664 4 903 53 36 36 36 2974 

— — | 2 553 2 554 54] 27); 27 54 2580 

35 I 325, 2 rh 3 1034 544 6. a 134 1154 
‘40 1 | 36 | 3 | 1168 4 55 30 69. 107 9234 
45 eat ei Bi 2 87 56 175: 1755 351 30958 
ad —}—i 2 96 2 96 37 38 38 77 6956 
60 —|—: 2 110} 2 1103 60 ae 36% 72 6828 
70 1} 618; 1 69h 862 = 1313 eo; = 1623 1628 325 32600 
80 a | oe 8 225 3 225 G3! 33 473 504 974 9642 
90 fom fom fi _ _ & |} -: 38 38 76 7660 
ace nn 1 973 973 65 | 34 1193 123} 2424 24686 
_ — —_ — _ 68 i 4 — 4 4 428 

120 — _ 2 230 230 70 | — 9 18 1980 
Se ee ee — 8 5: = 36 3 73 8408 

17 | 2853 41 14143 16994 7% | - rs ast aa 10114 

i 77 57 57 1153 13738 

4 4 528 

C. 
Tantx oy Mires or Gave Tawi F, 


Tauzzs of Muze or Rams ann Wrient ix Tons. 


ee ee ee 
















pout, | aiettly | te, i 
ouble. iles : Mi ; Yard. Miles of Rails. rti Cent. 
. Railway. | Rails. os 3 “se 
4 feet 6 .. 204 42 | G24 30 $24 | 242 
4 fet Gh. _ 10 | «108 46 77 4278 
4 feet 64 9633 11644 | 2238 Sa 40 29342 
4 fort 82 . 9} 9. | 182 60 71 62684 
feat 9. ng | m2 | 2a 70. 768 76006 
§ ect e : ; 
+f “ me 
ect 2 é bape j 


92713. 904 402 






ih 


\, REMARKS ON THE CENTRAL FORCES OF BODIES 
| Br Joszen Manrm, M.D. 
(From Sillimaws American Journal.) 


Tus theory of curvilinear motion may justly be considered one of 
the most important and interesting subjects comected with the physi- 
cal scierices. It rege the motions of the heavenly bodies, and, by 
unfolding some of thé grand phenomena of nature, makes them appli- 

e most important and useful purposes of life. It has ac- 
ged the attention of the greatest philosopliers for cen- 
turies, who have, by means of the mos lai anak ses, not only 
pointed out the slightest irregularities of those bodies which compen 
the great planetary system, but have discovered the cauees of the 
seeming aberrations, and given satisfactory explanations of them. And 
yet it would seem that the most simple case of “central forces,” the 
rotation of a heavy body about a fixed axis, has been in some measure 
neglected, or at least, treated asa subject of too little importance, 
either in a theoretical or practical point of view, to deserve more than 
@ passing notice. 

To explain the motions of the heavenly bodies it has been found 
necessary, by means of mathematical reasoning, to determine the ratio 
of attraction and original impulse, or projectile force, and to show the 
effects of their separate and combined operation. In this way the part 
that each of the three forces, the projectile and the central, perform 
m producing and ehirivilas the motion of a planet in its orbit, is 
clearly defined ; as well as the results that wonld follow if either of 
the last should cease to act. But the ratio of the forces which act 
upon a body made to revolve about a fixed axis, and the nature and 
extent of their separate or combined action, have not been distinctly 
shown. In other words, it is believed that the relative proportions of 
the moving power, atid the forces that it podues directly and indi- 
rectly=-the manner in which the central forces are excited—and the 
combined operation of all the forces upon a body whilst revolving and 
‘when projected, have not been sntisfactorily explained. 

It is not intended, however, at present to enter into an investi 
of the subject upon principles purely dynamical, but the object of these 
remarks is to show by mathematical reasoning, founded upon experi- 
ment and familiar examples, that the power employed to revolve a 
body about a fixed axis is wholly expended in giving velocity to that 
body in the direction of the circle, and that, consequently, the central 
forces must be excited ip obedience to a law of nature; and, in the 
second place, that the moving and excited forces act in conformity 
with the principles of “the composition of forces.’’, 


tion 


Fig. 1. 





if the bar of soft iron m, fig. 1, be prepared as a horse-shoe magnet 
and secured in a proper manner to the rod r, working horizontally on 
an azle atc, it may be connected at pleasure with a eho battery, 
by means of its wires and the usual a ments of cups containing 
quicksilver, at the centre. The iron bar A, of a suitable size and de- 
scription, maring wi a given uniform velocity along the stzaight line 
Ag, would be a d ‘at B by the magnet, if it were connected at 
that moment with the galvanic battery, and would be mage to move 
in the curve Be of the circle BD, but in virtue of its inertia it would, 
in the absence of friction and atmospheric resistance, continue to move 
in that cizele with the same uniferm velocity. For the deflecting 
force being. independent of the projectile force, and acting at all times 
in the direction of the redii of the cirele, it — in any respect in- 
crease nor Windnish the original vélocity of the bar. And for the 


same reasona the force with which the bar is moving in the circle can 
have uo influence upon the deflecting force, But a moving in a 
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“¢arve or circle is always found to be acted upon by a third foroe, which 
the Pent ipetal fi 


opposite and equal to 


is defi or centri orce ; and as 
_ there cannot be an effect without a cause, this third force must elthar 
‘be derived from one of those mentioned 


above, or their resultant-—or 
from some other source. Supposing the circle BD, in whick the bar 
moves, to be one foot in diameter, and the velocity of the bar to be 
25°14 feet per second, or at the rate of eight entire revolutions in'a se- 
cond, its centrifugal velocity would be = ue = =. = 682 feet per 
second, and its centrifugal force = 39 lb. its weight bein : 

® representing the veleeity in the circle, and r is radius’ for Pate 
the weight of the bar, g equal to 32y, feet, and x the force required, 


o oa 95-142 
S [ on e —- — —_— meen = 9 Ras 4 
thenr 7 °° G ra 7 39}b.* But the force in the 
Ke 
circle = cc == 1:55 lb. only, consequently the centrifugal force could 


not have been caused by the projectile force. And it is evident that 
it cannot be a part of the magnetic force, for it acts in a directly oppo- 
site direction; and it is equally evident that it cannot be the scoullant 
of the other two forces, for then its direction would be to some point 
within the circle. The pressure from the centre of thirty-nine pounds 
must therefore have originated in some other way. 

Such are the facts when the deflection from a straight line is caused 
by a centripetal force directed to a fixed centre of rotation, and the 
projectile or moving force is applied before the body is constrained 
to move inacircle. We will now stop the revolving rods, leaving 
the bar A attached to m, by the magnetic force. If by means of a 
winch the same number of revolutions in a second be given to the bar 
that it had in the first experiment, the centripetal or magnetic force 
will perform the part of cohesion, and the circumstances in every other 
respect will be the same that would attend such a rotation if the bar 
were welded to m. Does the moving power, applied in this manner, 
directly pe tle central force or immediately impart it to the 
moving body? or, in other words, is centrifugal force a part of the 
force employed to revolve the body? Without attempting to prove 
the negative of this Yaga by minute mathematical investigations, 
which will be avoided as much as possible on this occasion, J will show 
by a reference to the familiar examples of the common sling and fiy- 
wheel, that in a revolving body centrifugal force, whatever be its 
source, is much greater than the pore necessary to. give rotation to 
that body, and that it cannot therefore be directly céuped by the mov- 
ing power,--and then explain how it may be proved by a simple ex- 

eriment, 

. It has been stated above that writers on dynamics have not clearly 
defined the operation of the laws of curvilinear motion on bodies re- 
volving about fixed axes. One only of the many instances in which 
erroneous views are hs by popular writers in noticing the subject 
of central forces, will be mentioned. In the Library of Useful Knowe 
ledge [London edition] a writer, after pepe A some of the won- 
derful effects produced by eee in the circumference of a 
fly-wheel, remarks: “the same principle explains the force with which 
a stone may be projected from a sling. e thong is swung several 
times round by the force of the arm until a considerable portion of 
force is accumulated and then it (the stone) is projected with all the 
collected force.t By observing the facts we may discover how all 
this accumulation of force is produced by the s thofthearm. A 
stone, S, fig. 2, weighing one pound, secured to the end of a stri 
rather less than two feet long, may be whirled in a circle of four fee 
diameter at the rate of two entire revolutions in a second. It is done 
by turning the hand in a small circle AB, about a moving axis of rota- 
tion, The velocity in the large circle == 12°57 X 2 = 25°14 feet per 
second; and, as shown above, ifS represent the weight of the stone, 
v its velocity, r the radius of the circle and x the centrifugal velocity, 
7? 4.08) 8h : : 
rar S: 3a; = * ~35y9> 9°87 pounds. The velocity 


in the circle being 25°14 its force in that direction is equal to 1°58 lb. 
and if we add 1°42 lb. for the weight of the stone and atmospheric re- 
sistance, which is more than sufficient, we have three pounds as 

force with which it is impelled in the circle ST. To enable him to 
move the stone in the circle the o sakes has to resist a force hearty 
equal to ten pounds, which urges hie hand from the centre at every instant 


then r 




















* Hutton’s Mathematical Dictionary, and Gregory's Mechanics. 
Valk Pp 5], Art. Mechanics. 
Cavallo’s Phdosophy p 66. 
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He mast therefore exert his strength at A in the direction of 
fhe resultant of the two forces with an effort which is equal in xmoust 
to their mechanical equivalest. If we make A, and Ac in length pro- 
‘portionate to the forces 3 and 10 respectively, then the diagonal A/ 
of the parallelogram Ae/fc, will show the dircetion in which he draws 
at the string, and 4/107 + 3? = 10-441b. will be the asnount of force 
mecessary to give the required vetocity; of which, as shown above, 
‘two-thirds are expended in retaining the stone in the circle. Now it 
would be about as easy to show that a man can draw at a flexible cord 
secored to a stationary object with a force equal to 10 pounds, and at 
the same time press against that objeci, by means of the cord, with a 
‘force equal to six pounds, as to prove that the centrifugal force in this 
case ia the immediate effect of the moving power. The man moves 
his ham in a small circle and pulls at a stone, nearly in the direction 
of the string to which it is attached, with aforce equal to six times 
the weight of the stone, and yet, according to the popular belief, he 


mot only impagiy. directly to it all the force with which it is projected, 
but dashes it of at right angles to the thong, as if it were moved at 
the eud of a lever. 


The thong of the sling, from what is said above, may be considered 
as in the place of an imflexible rod, the hand resisting the pressure that 
would ect as a strain upon an axle at ¢; and if such a rod had a handle 

vat A, the same effect might be produced. But it would cause great 
“frietion and strain upon the axle, and to obviate those difficultics, we 
will consider the circle ST as passing through the centre of the rim of 
a fiy-wheel comected by arms with the small circle AB, representing 
& nave working on an axle at ¢. If the rim be supposed to weigh 130 
‘tb. it fat Jo easily be revolved at the rate of two entire revolutions in 
asec a handle at A, whieh is four inches from the centre, or so 
idered for illustration. ‘When the winch A is moved about the 
, the force may be considered as acting by repeated slight impulses, 
as ff it were applied at right angles to the radius of the circle, at each 
‘jnstant of time along the side of a polygon with en infinite number of 
sides, drawn within the circle. If the sides of the polygon be one 
hundred in nomber, they would be one fourtb of an inch long, and then 
one and a half inches in the larger circle ST, will be the length of each 
side of a polygon aia, Ni the centre particles of the rim may be 
d to move. As the proportion of the circle ST is to AB as 
#ix 1s to unit, amoving power acting on the latter at the winch A, with 
a given force, through g, 4, one fourth of an inch, will move the rim 
through 1, &, equal to six times that space, with one sixth of the force 
applied ; but as the moment of volation is equal to force multiplied by 
; , the whole amount of force upon the rim through that space 
exactly equal to the power applied through the fourth of an 
inch upon A. . And eo of each side of the two polygons respectively. 
But they are considered infinitely small and ultimately become parte 
of the two cireles; the power ¢ erefore must be a lied in a circle, 
aad the particles-of the-tim must -ho propelled in cele with a force 
exactly-equal to that power. uently, the moving power, ap- 
piled to a fy-wheel or to. any other rey ing dy, cannot be expended 
a pressing the particles, 
direction of tangents to fhe cixtles in which they reyolve. And this 
is evident from the fact, tbat auch moving bodies cannot giye out nor 
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ree ie not-only equal-to the power applied, tut It “is 
altrags ‘Griee Smnaehiok the dentp seven mde citlires- 
tion contrary tethatin witch dime recat ted Elgin yore apisning. on 
its axis with a certain raleity be eres We a hand seiving. the 
the effort which as : is emactly the soma, as, had 
the wheel been previously at rest, would have aait in motion in the 
opposite direction with the same-velotity.”* "Tye: force applied 
the winch, in the case .nbove, was. wholly expended . ‘valesity 











to the rim, with the , 
whatever other forces may have operated an the.sim whilst. cevoleing 
aust have originated in seme other way. Ani. yet those extraneous 
forces would amount to 1430 1b, as shown uy the above dermula,the 
rita weighing 150 ib. and being revolved of the sate of two entire re- 
volutions in a sacand. No part of this force could be communicated 
to the arm of a man who would stop sucha wheel by seixing one of 


the spokes, because cack particle of the rim i ry by the oen- 
tral forces, which are always opposite and ». an the direction of 
the radius of the circle ad that point; and it bas just been shown that 


the moment of rotation of each ole is-equal to. the moment af ro- 
tation of the power that impels it, but “as the direction af the central 
forces is in that of the radius, their moment of. rotation is equal. to ae- 
thing.”+ Consequently the centrifugal force cannot act wpen.the band 
that-stops the wheel. Jf, indeed, the centrifugal force were increased 
to sixteen times the above amount, the result would. be the same. By 
giving the wheel eight revolutions in a second we would have the 
central force = 3450 X 16 -=93,650 Ib. and the force in the -cirele 
1257 KS x 150 
1b 
twenty times greater than the force-in the circle, and yet:as the cen- 
tral force would act in the direction of the radii, its moment of rotation 
would be = 0. Or, what is more strictly the fact, the central force 
acts by pressure, and a resultant from that pressure and the force in 
the circle is the consequence, but so lung as resistance from cohesion 
continues, neither motion nor pressure can be imported to another body 
by the central force. These are the obvious reasons why no greater 
force could be communicated by the rim than the 026 b., which it only 
possesses as a mass of matter moving in a circle. 

The following experiment may be considered as a practical illustra- 
tion of the theoretical views given above. A whirling table may be 
made of uny convenient size, we will say, for the present occasion, 
rather more than four fect in diameter, to revolve horizontally on fric- 
tion rollers placed pear the centre; the axle ‘being a hollow: oylinder, 
through which four cords pass to the foor to be connected with a tin 
tube for containing shot or some other-weight. The cords are brought 
over the pulleys p, jz, pp, fig. 3, at the centre, and -eeoured to the 
dishes d, d, d, d, weighing one pound each, and moving, with very 


would be == ==.925 lb. Here the centrifugal force is 





little friction, on liltle wheels adapted ‘to the strips or voils 1, 5%, fs 


By connecting this table with wheel-work, ldving ‘bands.or testh dct- 
dug on the hoilow cylinder as w spindle, by means of « welgit or power 


a Lardner on Bebhanics, p. 2 
Renwick's Muthematin, Art. Compoaifion of 
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Teetiadal: forts, a weigh’ ta Ge tube bel dishes will raise, 
Oy there force, a weight in file tube below, pr ionate 
to the Si ae Gates Barca mov 


with a slight addition to overcome the additi 
ne resistance, it will be found, that sn monng 
through an she spaced tn the same tsme, it will give twice the former 
A the dishes; at the same distance from the centre, will 
reuse in the tube below, in aa equal time, quadruple the weaght fret 
raved. Then by ae, age dishes and mcreasing or diminishing the 
velocity, and varying the distances of the dishes from the centre, a 
variety of experiments may be made, and weights may be raised, with 
coreeeponig distances and velocities proportionate to those given 
ve. 
By observing the mamner of performing the experiments with the 
magnetized ber, it will be seen that a centrifugal force is excited, 
INDEPLNDENTLY OF THE PROJECTILE FORCE, equal tu the supposed 


wer of the t, and we have shown that the same effects would 
ollow without the use of the magnet. And that the impelling or 
moving power performs no other p.rt in producing the complex effects 


attendint pen rotation, than simply to move the particles of a mass 
of matter m circles about a fixed axis, miy be clearly shown by the 
theory of curvilinear motion, whiel: those experiments were designed 
to illustrate. But without attempting to prove this at present, by ab- 
stract mathematical 1easomng, the natue of deflection and the extent 
of its operation in exciting the central torces, miy be expluned by a 
reference to the actron of electro-maguetism 3s shown in Fig. 1 

The bar A, when iftached by the magnet, being supposed to revolve 
in a circle of une fout in diameter, at the rate of eight revulutions in 
v second, or 25°14 feet, to determine the amount of deflection m an 
amit of trme, siy one fiftieth of u second, the whole spuce through 
which it moves in a second may be disided into fifty parts, wluch 
will give sx inches for each unit of time — If this space be measured 
on the tangent from B to x, and on the cireumterence uf the circle to 
7, the deflection for the one fifticth of 1 second would be equul to the 

uare of Be, divided by BD, or the diumcter. For by dynamies, “st 
a body revolve umforthly in a circle, the space through which it would 
move by the action of the centripet il foice alone in any umt of time, 
sach as 2 stcond, will be equi to the square of the arch described an 
the same umt divided by the diameter or twice the radiusy’* And 


BiG , 
2Be ~ 27 
inches. Thats, the deflection fiom the t mgent Bg, during the time 
that the bar would have passed over six inches im that lime, is three 
wehes; and the deflection ¢ orres neune with the space Bg, which 1s 
equal to two feet, and through winch the bu would hive passed in 
* 
the x} of a second, would be = F == 4 feet, amd so of any other 


the deftection of the bar im the 2 of a second = 


space, 

Now to show that the amount of this deflection or centrifug?' torce 
nd tog upon the curve in which the bar is moved ina given tune, 
and not upon the unoviug power, o1 projectile force, we wail cause the 
saine bar, moving with an equal uniform velouty, to be attracted in 
a similar manner by the magnet a, attached to an arm revolving m 
a circle of eight feet in diameter, and let EF be an arch ot that cele, 
touching the strmgbt lime Ag at B. As the velocity of the bar and 
the urcumference of the circle are equal, the bar, ufter being attracted 
by the magnet at B, would muve on with the same watorm velocity 
and perform one entire revolution in a second, friction and the resist- 
ance of the atmosphere being considered equal to nothing, And its 
deflection from the straight line, or its centripetal force for zy of a 
second, would be equal to the square of the arch Bz, which a 2x 


inches, divided by the diameter of the circle, that 15 = = 375 = 


§ of an inch, or ouly one eighth of the deflectiun caused by the smaller 
wheels and in the same ratio fur any other spaces through winch the 
bar would have passed whilst woving throngh equal apaces m the 
circle. And hence it 1s that the central forces are inversely as the 
diaineters of the circles in which a body 1s made to move with u given 
velocity. The increment of deflection for an enture secoud being == 
25148 

mem st 632 feet per second in the smaller wheel, and in the larger 


gue SE 7® feet per secoud only; and yet the bar hae pre- 


Seen eeeninen, ot Uetiiaanilennwten wilten wh win oe tnlitingn wichetemn wa ow when 2 sheen sn een sedeeiy 


* Brewster's New Mdinburgh Encyclopedia, Art Dynamics, 
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claely the same velocity, and uently the same force in the latter 
that it bad sn the former. Therefore, aside from friction, st would, 
if welded to m, require no more force to revolve it in the former than 
in the latter case. 

For the same reasons, witha ares velocity for the particles of the 

rima, the smaller a fly-wheel 1s, the greater will be the amount of cen- 
trifugal force, other things being equal. This will appear obvious 
upon inspecting the figure ; for it will be seen that a particle of iron 
at v in the rim of a small wheel would be deflected from the strught 
line eight times as many inches ina given unt of time as a particle 
would be at the point z of the large wheel. The measure of the de- 
fiection from that line must therefore be the measure of the centn- 
fugal foice for uny instant of time; and consequently the aggregate 
amount will be propoitionate to the curve in which the body moves. 
This deflection takes place when a body 1s moved ina curved hine, 
and the tendency to resist 1t and move m a straight lime 1s excited in 
such a mass of matter in obedience to the important law of iertia, 
with as much certainty as electricity would result from the action of 
sulphuric acid upon two contiguous plates of anc and copper. Centri- 
Jugal force may therefore rath propraty be conssdered a physical agent, 
thick 13 culkd into actin, by ae meacrutab’e lav of nature, nhenerer 
matter 03 made tu more in a curve ,—whick ought to be no more 1 sub- 
ject of surprise, than that in ignetic force should be exerted 1m a bar of 
iron by certun chemne dl operations, the precise nature of which 15 as 
little understood a» that of ineitl. 

The centrifugul prmciple has been employed a4 a projectile force 
fiom the earliest ages. it would be interesting to notice the extent 
to which it wis used in ancient wars, and pirticularly to pone out, 
as might be done even with the feeble lights «forded us, how mach 
Archimedes wis indebted to the central forces for the destructive 
effects of ns engines, wluch I believe to have been no fabled nor ima- 
ginirv productions of genius. 

As I shill here come im conflict with some generally received opie 
mons, J wall give 1 short extrict fiom Profesu. Renwich’s Elements 
of Mechanics. Not that he differs from other wnters on this subject, 
but J tind thit the extract will be useful in explaining what 1s tu follow. 
“The aimplest cise of central force 1s where a body connected with 
a fixed point by w inflexible straight lime 1s impelled by a projectile 
force it nght angles to that line. The latter torce would hive ime 
pressed upon the body 1 motion with a uniform velouity. The body, 
then, 10 consequence of its connexion with a hxed point, describes a 
circle of which that puint 1s the centre. If the connexion were to 
cease at any point 10 the curve, the deflecting force would cease to 
tet, and the body would go ma straight Ime whose direction would 
be a tangent to the curve. The foree acting at any point i the curve 
must therefore be decomposed into two, one of winch is in the direc- 
tiun uf the curve, the other im that of the radius.”* 

If a ball at A, Fig. 4, weighing one pound, and attached to an ine 
flexible rod AQ, two feet lung, he impelled by a projectile force or 
moving power at the rate of two entire 1evolutioms in a second, or 
25.4%, feet per second, it will bave 1 centmfugal velocity equal to 
187°76 feet per second.= Those two selocities, then, equisalent to 
the torees 1°» ib and 67 It, respectively, constitute the aggregate 
amount of force acting on the body at ny point of the carve or cireles 
the former acting in the direction of the ew ve, and the latter im that 
of the radins— one caused by the motion of the particles of matter, 
the other excited by a cause producing pressure, resisted by cohesion. 
Now, according tu the fundamental principles of mechames, “the 
same cause acting upon a body will either produce motion or presaure, 
according as the body 1s free or restrained.” And, “1h two forces 
act upon the same point of a body im different directions, 2 single force 
may be issigned whiolt, acting on that port, will produce the same 
resnits as the umted effects of the other two.” Here we lave twe 
forees acting on each purticle of the revolving body, but they are ree 
astod by cohesion, therefore when cohesion ceases to act, the effect 
of the two forces must be, according to the theorem of the composition 
of forces, to impel it nm the direction ot their resultant, and with an 
amount of force equal to their mechanical equivalent; and experiment 
shows the correctness of the theory. It an ounce ball of lead, with a 
email hole drilled through it, be firmly secured by a catgut string close 
to the perimeter of a fiy-wheol, or any other wheel that can be rapidly 
revolved, 1t may be discharged from the vertical point of tlie circum 
ference, whilst the wheel is revolving, by interposing a shurp knife 
well fxed ina slide, “When the velocity necessary to project the ball 
henzontally ats given short distance haw been ascertained, then by 
wnereaung the velocity and taking care to discharge the bell from the 








game point of the cirale, and uf an equal distance from the centzs of 
the wheel, its elevation wil be to mnerense with the increased 
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projectile force. And the experiment may be varied by having a 
number of balis prepared of the same weight, and varying the velo- 
cities and the distances from the centre. The effects of gravity, how- 
ever, aud the difficulty of re Neca a straight line what may be 
considered the direction of the circle, have prevented me from deter- 
whining geometrically the direction of the projectile, although in prac- 
tice it may easily be ascertained. ae 
; If the ball be discharged from the point A with ove revolution in a 
' second, its velocity in the circle would be 12°57 feet per secund, and 
2 5 2 
its centrifugal velocity would be = =: = x sal == 99°44 feet per 
second, and the initial projectile velocity would be =: /12-57*4-89-44" 
=41°40 feet Ee second, di ing for the present atmospheric 
resistance. if, in the way of illustration, be considered as 
the direction of the force in the circle AD, the sides Ak and Am, of 
the parallelogram Amvk, being made proportionate to the two velo- 
cities 12°57 and 39°50 respectively, the diagonal Ar of the parallelo- 
gram will represent in direction and ie gh ape amount the velocity 
145 or initial projectile velocity. If a billierd-ball, moving upon a 
table with a velocity equal to 12h feet per second in the direction EF, 
were to receive at A an art Sa in the direction of cn, whieh alone 
would cause it to move with a velocity equal to 394 feet per second, 
no other direction and velocity could be assi to it, than that de- 
era by the diagonal Ae of the parallelogram. The revyol 
is supposed to move in the direction Ak with the velocity 
12°57 feet per second, bed Wages) by that side of the parallelogram, 
and at the same time to be acted upon by a force which would cause 
it to move with a velocity equal to 394 feet per second, in the di- 
rection of the side Am, which indicates that velocity, uently #0 
* direction nor amount can be assigned to it, when proj than the 
diagonal Av aye pare telearos Amuk. If the velocity of the ball 
be doubled, the centrifugal velocity increasing as the square ‘of the 
increased velocity in the circle, it would be == 9944 4 == 15776 feet 


er second, and the initial projectile velocity would be =:/95-14°4- 188" 
: fad the two first. wold be resented 





== 160 feet per second | 
the sides Ag and An, respectiraly of the parallelogram Adyh, aad the 
, diagonal Ay would indicate the. on and relative proportion of 


f: iad batetcrgedie prose 
initia] projectile velocity would be O85 feet per second, in ‘the di- 
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that of the radius, .as.shown in the diagram. In. 
ments made with a machine revolving vertically, and having a tube 
placed in the directien of a tongent to.the circle in whieh. 

were revolved, it was. found that with very high velocities they were 
foreed the tube with difficulty, and o portion of cack was 
removed by the friction, and the upper part of the tube, on the inside, 
was worn smooth. But with much lower velocities the balls passed 
through the tube without any apparent friction. oe ore 

In performing the first experiment, the bar, CG, Fig. 1,) moving with. 
uniform velocity in every part of the circle BD, has the same centri- 
fugal force at v that it would have after revol for a minute or 
more ; for the amount of that force depends upon the curvature and 
the circuler velocity, and uently was excited to the amount of 
thirty-nine pounds instantaneously, and if it had been di at 
three inches from B it would have been projected with that force. If 
this were not the case with bodies moving in apace, supposed to be 
thus deflected, they would fall to the centre of attraction. Now as this 
is the fact, the éangent Bz in the di only serves, as every mathe- 
matician knows, to show geometrically the amount of deflection in a 
unit of time, measured at right angles to that line, the space zr repre- 
senting that through which the centripetal force alone, acting uni- 
formly, would cause the body to full iu the fiftieth part of a second ; 
the tangent, therefore, represents THE LINE FROM WHICH the body would 
be deflected in an instant of time, and not thal in the direction of which 
it would more with all its projectile force. 

Again, if the segment of a fly-wheel disintegrated by centrifugal 
force would be projected “in a straight line, whose direction is that 
of the tangent,” th» pene which produces the fracture must act 
upon each particle of iron in the direction of a tangent to the circle in 
which the particle is revolved, for the direction of a moving body is 
always that in which a single force, or the resultant of two or more 
forces, acts to cause the motion. And it is self-evident that no amount 
of force, applied in that direction upon the particles in the revolving 
rim, could overcome the attraction of cohesion. And it is equally 
evident that such cannot be the direction in which the pressure acts, 
for whils@it is stated that the tangent is the direction fn which the 
dissevered fragment is projected, we are informed that the force which 
causes the fracture acts at right angles to the tangent. 

By the theory given above, however, which is founded upon obser- 
vation and experiment, all the circumstances that attend this pheno- 
menon are easily explained. And when we consider the immense 
increase of centrifugal force us the velocity of the rim is increased, 
and the direction tn which the resultant of the tmo forces acta, we ought 
not to be surprised to find that such masses of iron can be broken and 
projected with so much destructive effect by this powerful agent. The 
operation of the sling may also, in this way, be explained in a few 
words. Fora man, with a thong three and a half feet long, has only 
to give to a stone at the final effort a velocity, in a very small segment 
of a circle, equal to 182 feet per second, which would be at the rate 
of 360 revolutions in a minute, and he will iy ha it with a force equal 
to that given toa ball of the same weight by an ordinary charge of 
gunpowder, after deducting one-third of its initial velocity for atmos- 

heric resistance. But to “accumulate” an equal force in the circle 
the strength of bis arm, he would have to revolve the stone at the 
rate of 6650 revolutions in a minute, which is impossible. 

Without intending to enter into any purticulars as to the probable 
results of a practical application of this principle, I will close with a 
few s designed to show the amount of force excited by the ro- 
tation of heavy bodies about fixed axes, and the extent to which we 
= reasovably conclude it might be employed, if it could be con- 
trolled, by giving the ‘relative proportions of the power necessary to 
revolve a body and the central force excited, considered abstractedly, 
apart from friction and atmospheric resistance. “The afc which the 
revol este describes in a given time is a mean proportional be- 
tween the ratius of the circle and double the space which its centri- 
petal force alode, acting uniformly, would cause it to fall through in 
asthe elvemafevenoe fs tothe apace which the cutrpetal ope of te 
as the | mice is e space wihichi t tripetal lofoe of 
body weuid make it fall ehroagt in the tame of one seyolution, : That 
ypace, therefore, is to the circumference as 9°14! iv to unit, [9/141 
being the circumference of a circle whose diameter is Pai? pp the 
céutral velocity 6r force: for an.entive sevetation ina ééddia is equal 
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th Shea plapimntanhieen swubtipliad by O14: Hasoe the nalio- ef the ten 
: tral; Osd6 , Maelo baer the riipag aly Soc bapa vt 
“a GP the wember of vevolsitions in a sxcond by 9141 is te unit, 
Bhatia, 4¢-thare -be-two <anttre revolutions in asécond, whatever bd 
the weight of the body of its. distance from the-centre, the ratio of the 
: force to the:s power would be as 8-141 2 is'to unit, 
‘OF.08 sf2:-to:one,: nearly: aud with eight revolutions in a second the 
watio is as 341412 § to unit, or astwenty-five to one. And since “the 
-welouity of retation is almost unlimitad,** if 2-fy-wheel, similar to the 


‘ one described above, were:revolved at the rete of twelve hundred re- 
* ‘faa minute, the-excited or centrifagal force in the rim would 
-be-equal to. sixty-two and a half times the amount of power employed 
to give the requisite velocity, some deduction being made for friction 
atmospheric resistance. © 





ON THE POWER OF FLUIDS IN MOTION. 


__, In Silliman's American Journal for January last appears the follow- 
ing abstract of a Paper read,at the American Philosophical Society, 

Qn a new Principle in regard to the power of Fluids in Motion to 

produce Rupture of the Vessels which contain them, and on the Dis- 

tinction between Accumulative and Instantaneous Pressures ; 

— Bonnycastle, Professor of Mathematics in the University of 

‘irginia. 
r. Bonnycastle’s investigation was suggested by a paper read by 

Dr. Hare, and printed in the Transactions of the Society, entitled 
“On the Collapse of a Reservoir, whilst apparently subject within to 
great Pressure from a Head of Water.” Dr. Hare pointed out the 
circumstances attendant upon this curious occurrence, and showed how 
the vessel might have been momentarily relieved from the pressure 
of the water within, 50 as to make that of the surrounding air efficient 
in producing the collapse. The principal object of Mr. Bonnycastle’s 
peper is to investigate the precise nature and degree of the forces 

ought into action in this and similar cases. 

; one results at which Mr. Bonnycastle arrived, are stated by him as 

OLLOWB i-—- 

1. It is convenient to distinguish between accumulative and instan- 
taneous loads, or between those which are gradually increased until 
the deflection due to the ultimate load is obtained, and those which 
commence in full efficacy from the initial position of the support. 

2. Within the limits of aria elasticity, instantaneous pressure 
produces twice the effect of that which is accumulative, whether the 
result be to produce deflection or fracture. 

3. In regard to supports perfectly elastic in one direction, and per- 
fectly flexible in the other, instantaneous action, at right angles to the 
axis of elasticity, produces a deflection which is to that of accumu- 
lative action as 4/4 to 1, whilst the tendencies to fracture are as 4 to 1. 
But should any case occur when the law of elasticity follows an ex- 
tremely high power of the deflection, then the singular result will 
follow, that the deflections are the same, whether the force be exerted 
from the initial state or the state of load, but that the tendency to 
paces will be immensely greater in the former case than in the 

atter. 

4. In producing the fracture of natural substances, which all depart 
from the law of perfect elasticity as we approach the limit of fracture, 
the ratio of the effect of instantaneous and accumulative action will 
se’ with the nature of the substance, never being less, for elastic 

ies, than 2 to 1, nor for flexible than 4 to 1, and wore usually ap- 

Erveching ® or 4 to 1 for the former case, and 5or6 to 1 for the 

atter. 

5. Let a vase or conduit be acted upon by a load which is alone 
sufficient to break it, and let this load be partly balanced by a small 
exteriat force; should the great interior force uddenly cease, the 
small exterior action may crush the vase or conduit inward; its energy 
in such case being the sum of the interior and exterior forces. 

6. Should the Interior force be a vibration of the kind oreo ex- 
plained, and should. the exterior action be extremely feeble, and act 
one very mass, this extremely feeble action may crush the vase 


inward, with o power that shall exceed in any degree the enormous 


” gotion of the interior or explosive vibration, The comparison of the 
__Tnterlor and exterior actions is best te in this case, by finding 
the modulus of elasticity of a material apricg that shall coincide most 


.. Meaty in effect with the interior tramor, Bor putting ¢ and re- 
1 pe aot Spting anid af the support, and v and 
the tremor acting, alone, and the 
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uced by the reaction, is to the deflection that would be | 
produced by the interior trentor alone, in the inverse proportion of the 
square roots of the moduli of tremor and support. ae 

7. Combining what is here said with the known laws of fluids mov- 
ing in pipes, and eeey they necessarily produce hydraulic shocks, 
it follows, that any verse! connected with such a train of pipes, and 
plunged at some little depth ina considerable mass of water, or other 

vy fluid, will occasionally be subject to a crushing end exterior 
aw = greater than the interior strain due to the constant head 
of fluid. 

In illustration of the principles thus developed, Mr. Bonnycastle 
details some experiments, and mentions a phenomenon which occurred 
under his own notice, and is analogous to the one described by Dr. 
Hare. In making experiments on the propagation of sound through 
water, he had occasion to cause an expiosion of gunpowder within a 
hollow metallic cylinder, open at the lower end, and immersed under 
the liquid; and, although the strength of the cylinder was abundantly 
sufficient to bear the statical ipa of the surrounding water, he 
found it crushed inward after the explosion. 





ROMAN ARCHITECTURE. 


[We have heretofore had occasion to speak in praise of several 
articles on architecture which have appeared in the “Penny Encyclo- 
wdia,” and have given several extracts; we have now much pleasure 
in making some additional extracts from a very able article on “ Ro- 
man Architecture,” which appeared in one of the recent numbers.) 


Wits regard merely to the orders, Roman architecture presents 
chiefly a corruption of the Doric and Ionic, for it may elaim the Co- 
rinthian as almost entirely its own, the Roman examples of that order 
being not ed numerous and varied, but at the same time exceeding! 
different in character from the almost solitary specimen of one wit 
foliaged capitals which occurs in a Grecian building. But even as re- 

rds the application of the orders, there is a wide difference between 
the two styles; inthe Roman they are frequently employed as mere 
decoration, the columns being engaged or attached to the walls, or in 
some cases (as that of triumphal arches) though the columns are in- 
sulated and advanced from the structure, they are ina manner de- 
tached from it, inasmuch as they do not support its general entablature, 
but merely projecting portions of it. Nor are these the only diffe- 
rences, for besides the frequent employment of pilasters as substitutes 
for columps—that is, as constituting the order without columus—the 

ractice of supercolumniation, or raising one order upon another, was 
Vy no means uncommon; a practice that was indeed a matter of ne- 
cessity in such enormous edifices as the Colosseum, if columns were 
to be employed atail. From all this it will be evident that, os regards 
the orders alone, there is a very marked difference between Roman 
and Grecian architecture; yet such difference is by no means the whole, 
the two atyles being almost opposites in nearly every iy ag If there 
were no other distinction between them, that arising from the arch, 
and diverse applications of its principles to vaults and domes, would 
be a very material ones but we also meet with a variety und com~ 
exity in Roman buildings which does not occur in those of Greece. 
he only instance that we are acquainted with in Grecian architecture, 
of anything like grouping or combination of building, is that of the 
Erechtheion, or triple temple on the Acropolis of Athens, With this 
exception, Greek temples were mervly simple paralle differ- 
ing from each other as to plan only in the number and disposition of 
the columns around the cella; consequently, however beautiful when 
considered separately, av great monotony prevailed in that closs 
of buildings, at least, in which the forms were so limited and fixed as 
to preclude any fresh combinations, or anything approaching to what 
is understood by composition. 
the adoption of the circular form in their plans, whether for the 
whole or parts of a building, the Romans introduced an important ele- 
ment of variety into architectural design ; especially when we consider 
that to such shape in the ground plan is to be ascribed the origin of 


the tholus, or concave dome, which harmonizes so beautifully with all 
the rest, and renders the rotunda-shape at once the most pic ue. 


and variety are tho y combined. The Pantheon elove. would 
suffice to convinee us that the Romans were not mere Cerne 
that if as such they deteriorated the Greek orders, they aleo added 
much to the art, and batly extended its poverty ee sppirances. 
As regards its exte or, the Pantheon presents what ‘ls certsinly a 
strikingty pichurtaque (and = sto na) con be scm micahs ote 
ind approsriate, because a well-motived) combination, tamely, of a 

esha . circular one: "in that exam 


and the most ce there internal effect,—that in which both unity 
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mally;.tut gincular pematylar templan: or rotendes,.wheee celia: want | at: St. Rend, whieh: of three viapeey: de fitbabsaeihi aes 
sod hy an. extemal mere nctuncdmmon, Od this kind. |‘ bate-reised, on gradial; and: entively. coeaed. du egalieliie iki sien 

pthe temple of the Sibyl, or, a6. it is-otherwiee called, that-of Vesta, | tures in relief; the-neat is also square, witha nie ied Co 

it. Tivoli, an. edifice of singular beauty,.and. Bighls i asa | rinthion. angle, end enopes-endh: ot each sdey: 

very peculiar aud unique example of the: Corinthian order, the first. | a Corinthian ing’ ax 

ipplication of which, in. any medern building was made: by Seane, at | witheut any celia), the contre of dewen 

he Bank of England, Edifees of this kind ware covered. with hanmia- | . Those way saeve te. sonvey some 

pherical demes,.or with amaller sections of a sphere, which, conse- -7 a iw the distribution of the 

yuantly did nat show themselves much externally, aa they wene raisad: | of their ediGves, independently ofdsecration.. ‘Fhefr 


mly over the cella, and therefore the lower part was concealed. by the 
iolonnade projecting around it. The dome of the Pantheon:is hemis- 

rical within, but is of very low. proportions and flattened form 
without, for its spring commences at about the level of the first or 
ower corniea of the exterior cylinder, uad is further reduced by the 
ase of the outer portion of the dome being expanded and formed inte 
s@paarate cylindrical courses or gradivi. Lf the dome had sprang im- 
mediately from the upper cornice, so as to present a perfect hemis-. 
phere on the outside, the rotunda itself would have looked merely as 
a fambour to it, and the cffect would have been as preposterous as if 
the cupola of St. Paul's und the colonnaded rotunda on which it is 
raised were placed immediately on the ground, instead of being ele- 
vated upon a larger pile of building. 

Polygonal forms of plun were sometimes employed, of which there 
is an instance in what is called the temple of Minerva Medica at Raine, 
which is circular on the exterior, but internally decagonal, with nine 
of its sides occupied by as many recesses, ant the other by the duor- 
way—a remarkable peculiarly, it being very unusual to enclose a poly- 
gon within a eviiadrical structure, although net the contrary, nor to 
erecta cylinder upon a square or polygonal basement. Cctagon plans 
were by no means uncommon: such form was frequently e use of 
Sor the saloons of public Laths; and there is an instance of an octagonal 
temple, supposed to have been dedicated to Jupiter, in one of the 
comrts of Diocletian's palace at Spalatro. Of hexagonal structures we 
are acquainted with no example, but a court with six sides occurs in 
the remains of the temple of Baalbec, not however a regular hexagon, 
but of elongated figure, two of the sides being 110, and the remaining 
four && feet each. In the later periods of Raman architecture, circular 
aml polygonal structures became more frequent, and those of the first- 
mentioued kind deviated considerably from the original simple rotun- 
das and circular temples. An inner peristyle of columns was mtroduced 
so-asto make a spacious circular or ring-shaped ambulatory around 
the centre, which was much loftier than the colonnade being covered 
by 3 dome raised upon a cylindrical wall over the columns, What is 
mow called San Stefano Rotunda, ut Rome, supposed by some to have 
heen originally atemple dedicated first to Faunus, and afterwards to 
the emperor Claudius, and by others to have been.a public market, is 
4 stracture planned according to the arrangement just mentioned, with 
a cirenlur lonic colenuade of twenty columns and two piers. The 
Church of Santa Costanza, traditionally reported to have been a tem- 
pleat Bacclius, but now geverally supposed to have been erected by 

tantine as a baptistery, and afterwards canverted by him into a 
faneral chapel to bis daughter Constantia, is a remarkable example, 
owing to the columns being not only coupled, but unusually disposed, 
and to there being arches springing from their entablature, that is, 
there are twenty-four columns (with compesite capitala) placed in 
pairs, on the radii of the plan, or one behind. the other, forming twelve 
inter-columops und as many arches; and as far as the mere arrangement 
gues, this interior is strikingly picturesque; but it would be an im- 
provement, if the dome were ia such case to spring immediately from 
the imposis of the arches, and the latter to groin inte it; or at least 
were it to spring from the vertex of the arches. 

The circular form was a-faveurite one with the Romans for their 
sepulchral structures of a more pretending class thanordinary. It will 
be sufficient here merely to mention those in honour of Augustus and 
Haision. The tomb of Cecilia Metellu is a low cylinder, the height 
-being only 62 feet, while the diameter is 90; and it may be considered 
ae nearly solid, the chamber or cella being no more than 19 feet indiae 
metey. This eylindrical mass is raised upon a square substructure ; 
which combination of the two forme is productive of agreeable cour 
trast; and it was accordingly frequently reserted to. The tomb: of 


Plautinus. Sylvanus near Tivoli consists also of a short cylindrical super | 


sirneture on asquare basement, but is otherwise of peculiar design, 
one side-of that atereobate being carried. up so us to form.a sort of law 


‘screen or. frontispisce, decorated with six balf-columas,.and five upe | 


Pisces, Goths os chaise teaches, v0 ar sarees 
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on Ovlando’s Tower. Of difeyent character pea ign. 
‘any of the preceding ones, is the ancient Roman sepulchral mendment 
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were not merely: baths, but p 
consisted of an assembla 


saloons and galleries, most of which presented some poouliarity of 
farm and distribution. a ee 


The Romans seem to have affected the practice of grot ph ‘bulld- 
trical pf ‘J Their 


ings together ov features in one general symme 

temples and basilicas were frequently placed, as the principal archi- 
tectural objects, at the extremity of a forum, or other regular area 
enclosed with colomnades. The temple of Nerva stood at one end of, 
and partly projected into an enclosure (measuring about 860 by 160 
feet), the entrance end of which had five open arches, and the sides’ 
were formed by screen walls, decorated with Corinthian pilasters, and. 
colunms immediately before them, over which the entablature formed 
breaks. Of Trajan’s forum, which was surrounded not only by colons 
nades, but various statety edifices, nothing now remains except the 
celebrated triumphal column that occupied its centre, and which, so 
placed as a principal object, must have heightened the splendour of 
the whole. Like that of Nerva, the temple of Antoninus and Faustina 
was placed at one end of a court of moderate dimensions, whose sides 
were adorned with coupled columns placed immediately aguiust the 
walls; and only the portico part of the temple (a Corinthian hexastyle,. 
preetye) advanced into the enclosed area in front. The forum of 
Caracalla was nearly a square, entirely surrounded by arcades, pre- 
senting thirteen arches on each of the longer and eleven on each of the 
shorter sides. In the centre was a Corinthian csr oy very similar in 
plan to the Pantheon, with an hexastyle, triprostyle portico in front, 
and remarkable for having inner columns behind the second from each 
angle, so that there was a double range of them at each end, and the 
central space within the portico was a perfect square equal to three 
intercolurons. 

As our a ie is rather to direct attention to the modes of composi« 
tion affected by the Romans and the elements of their style, than to 
describe their chief architectural monuments, either historically or ac- 
cording to their respective classes and destination, we proceed now to 
consider some of the individual peculiarities and features belonging to 
their buildings. 

In the application of sculpture, particularly of statues, they were 
prodigal ; but they employed the latter chiefly as architectural acces- 
sories, frequently placing them over columms, or on the summits of 
their edifices as acroteria to pediments, by way of giving vuriety ta 
the outline of their buildings, and also of indicating at first sight their 
particular appropriation—a practice almost unknowu to the Greeks, 
there being only one instance of it. In Italian buildings, on.the con- 
trary, the practice has been ne carried to a pee oe CX 
tent, rows of statues being placed on the pedestals of balustraces, so as 
almost to look like pinnacles, and to produce rather a stiff and formal 
effect than one of richness; whereus when they are introduced on the 
angles and apeu ofa pediment, or when there is merely one in the 
latter situation, such monotony does not take place, and additional ime 
portance and loftiness may be given to that portion of the editice by 
such decoration. The abundant use of statues led to the adoption of 
the niche—a feature unkvown in Greek architecture—as a convenient 
mode of inserting them within ths surface of walls, and thereby deco- 
rating them; at the same time space was gained in interiors, where, 
if otherwise placed, they would have taken up room. Niches fre- 

vently occur in Roman temples’ and baths; and, as we have seen, 
rom the accoaut given of the temple of Venus.and ‘were occas 
sionally decorated with a frontispiece of small colamua, with their en~ 
tablatures and pediments, but were generally left plain,.and.were for 
the most part semicireular in plan, in which case they useslly termi-. 
pated in an arch and semidome, after the manner of a tubune or larga, 
recess, of which the niche was in fact a miniature copy. Nicher, 
however, were very frequently rectangular in plan, as: wege also. exe 

edre, or recesses, in which case the latter formed. aches vitulted : 
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snaking them spring -rither direstiy 
extablature-shaped block over them. 
da almost aviforndy condesaned as barbarous and absurd ; im our 
‘Opinion semewhbat too hastily, and with more of prejudice than of fair 
examination. Thot it was imtroduced during the decline of the art, 
and that it was an innovation subversive of former principles, ix not 
to be denied. ‘Yet if it mast.be reprobated, it ought to be so for its 
own derresite, not as an imovation; for all invention is such. Ht ap- 
pears 0 very poor argument agatust it, 'to nay that colunms were origi- 
nally designed to support horizorttal architraves ; we do not see how 
that circumstance, of necessity, renders every other apptication inad- 
woissible. At that rate we ‘must censure as vicious 8 preat deal of 
both Roman and modern sychitecture, where attached columns are 
‘employed merely as ornaments, yet, as frequently as not, in such man- 
ner as to produce 2 character of littleness and poverty, they being so 
small in praportion to the rest as to appear insignificant, and at such 


Weare aware that this practice 


‘intervals from each other that all the beauty and harmeny of a colum- | 


nar ordinance is lost. Where colomms are employed to suppor, it 
certainly cannot-be alleged that they are idle unmeaning expletives; 
nor that they are mutilated by being apparently partly embedded in 
the wall behind them. “A pier,” it has been remarked by an intelli- 
gent waiter, “is but a differently shaped and more mossive colunm; ” 
which being granted, what pr abdglcd can there be in emploving the 
latter as a substitute for the other, provided it be done with judgment 
‘and discretion, and where, upon the whole, it will prove an advan- 
tugeous mode of treatment? It certninly is a barbarous mode to turn 
small arches upon columns, which are not more than ‘between two and 
three diameters apart, of which we have examples in the basilica of 
%. Paolo. and Santa fuor delle Mura, dt Rome. The imnter- 
‘columne ore such that they might easily have been closed horizontally; 
indeed the dpenings between the columns have scarcely the appear- 
ance of being arches; but the whole looks as if the wall resting upon 
the columns was scooped out into diminutive arches over the inter 


columns. In those instances, too, the arches themselves are quite - 


pee without archivolt ar mouldings of any kind, and consequently all 


| eeping is destroyed; the architectural embellishment terminates with . 
the capitals of the columms, and so far the effect is similar to what ‘ 


would be produced by placing a plain horizontal mass upon a range of 


cohunns, instead of a moulded entablatuye. Although one-of un oppo- - 
site kind, it is equally a fanit to make the arches spring not imme- | 
diately from the capitals of the columns, but from square fragments of 


entablature over them (as, for example, in the interior of St. Martin's, 
ndon) not only because such fragments are unmeaning in themselves, 


and suggest the idea of the culumns having heen found too short for | 
ot intended purpose, but because they remind us quite unnecessarily ‘ 


“ nal application of the column to the horizontal entablature. 


pitals, as it were, together. (ne very great advantage attending the 
combination of the arch with ne very great advantage a ng 


allows the openings to be considerably wider than they otherwise 


could be, because such intervals as would produce a poor and strag- ‘ 


gling effect in a colovvade, b 


when spanned ecome well proportioned and agreeable 


by arches. Such colummar arcades have frequently 
‘been empl by the Italians with happy effect in cortiti and places 
of: that k where piers of the ueual ‘kind would obstruct the view 
‘too much, and where intercolumns of the same proportions, between 
pillars supporting © horizontal entablature, would have u poor an 
. iangeeall e éffect, particularly if, as is. generally the.cave, other stories 
of the building rested upon the porticoes below. In fact, ordinances 

cnet of anches und ‘pillars constitute the ‘beat specimens of Italian 


. colutiniated architecture. ‘That in the cortile of the Palazzo Piccolo- 
mid of Siena, the.work of Franceaco di Giorgio, is singularly benati- 


3 | geonoes ” “We have already mentioned the ierior of Mt. Marttirs 
as cont: 


had arches ap 





ture be admissible at all, it is when the columns are coupled, | 
as in the charch of Costanza already noticed ; for then some kind of - 
architrave.at least becomes requisite, in order to connect the two ca- - 


the column as its support, is, that it - 
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* Avdhtitee 
cammiple of arches upon colunins, and ‘that of St. 
Sorsishes wadther, bot neither is a‘fawentble éne. 
A more satisfactory example may be found within the fogpia Of the 
Strand portion of Somerset House, where, though the arches spring 
from entablatures over the columns, yet as the latter are placed in 
pairs, those horizontal parts are more than mere upright blocks over 
the capitals. The quarenee of the late Royal Exchange, London, 

; jately from the capitals of columns, 
but their breadth was excessive in proportion to the height of the 
latter, and their elliptioal form was a.great defect, and certainly did 


not at all.contribute to beauty. All that we contend far is the pesare 
2 


on which the practice is founded; for as to the merits of the 


ia which it is adopted, that must, like every thing else in architecture, 


depend upor the taste shown in the particular application of it, which 
may be exceedingly good or altogether the reverse. Hangerford 
Market affords a goed example of an ordinance composed of columns 
and arches, and also an idea of the general character of a basilica, 
though of course somewhat modified, and without any sort of archi- 
tectural luxury. 





ARCHITECTURE OF LIVERPOOL. 
NORTH AND SOUTH WALES BANK. 


In aon article in thy Journal headed the Architecture of ca Sri 
signed H., occurs the following sentence. “This is an example of the 
effects of modern competition, where the successful architect, huving 
hed lis design adopted in consequence, it is said, of hia private inte- 
rest in the committee of management, has not only the advantage, as 
was understood at the time of examining those of his competitors, 
during the six weeks which elapsed between the decision of the com- 
mittee and the return of the designs to their respective authors, but 
is permitted to expend about twice the amount to which they were in 
the first instance linited ;” which under the mean mark of, “ it is said,” 
hides four distinct assertions meant to reflect discredit on the commit- 
tee of management and on myself,—all four are thoroughly untrue. fn 
the first place I, the architect, had my design cliosen unanimously by the 
committee, without the interference of any private interest. Secondly, 
I did not either at the time of the designs being before the committee, 
or any other time see, or lave opportunity to see any one of them, 
(excepting only the one considered second best, sent by Mr. Leigh 
Hall, of Manchester, and to see which, | went to his office by his own 
invitation some months afterwards.) Cn the contrary, the manager of the 
bank carefully kept them unseen after the decision, until at various times 
they were sent for by their owners—considering it his duty to the un- 
successful architects; and certainly I should not have been mean enough 
80 to exnmine them, or under the abuffling cloak of the words “ under- 
stood at the time,” to assert and publish anonymously that any other 

erson did so, unless | hud known it of my own knowledge. Thirdly, 

he time ‘the plans were im the directors hands was four, and not six 
weeks, and during all that time I was engaged in 0 tour in the west of 
Scotland and the north of Engiand. And fourthly, no amount whatever 
was named to limit the architect, and the sum expended is not greater 
than was anticipated, and shown by the architect, except such part of 
it as is due to‘the fact of the foundations having to be taken down 27 
feet below the surface, in consequence of the discovery of the site 
b@ing partly that of the old castle ditch of Liverpool, apd which part 
of the cost is well invested by the building in that depth, strong aml 
valuable bonding vauits. Isend a ground plan by which you will see 
that H. contradicts himself, by stating that the obtuseness of the angle 
is rendered “ most painfully obvious,’ by my having placed the line of 
wall “at right aries to the long side, and therefore not parallei to its 
own line of front ;” it é@ parallel to its own line of front, and therefore 
is Gg feet in 35 more obtuse than a right angle; surely the writer must 
have distorted vision who could not see the difference between an angle 
of 101 degrees and a right angle, even when it was rendered “moat 
painfully obvious,’ the fact shows that the obtuseness of this angle 
was 2 “difficulty” so. overcome,” as to baffle his discernment. That 
T have taken .away by my pilasters two feet in width, and by the’en- 
trance five feet In length, is untrue; the buses are allowed by the town’s 


authorities to project beyond the building line, and the space from the * 
front of the pilos er to the inside of the Noue work of wall -is im pad 
ng for 


ag 

feet, so my judicious and veracious friend H. would leuve-not 

the thickness of the wall’: this blunder arises no doubt from the com- 
mon practice of making pilusters merely accessory ; in my building 
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RAILWAY ACCIDENTS. 


Sin—As the greater number of fatal accidents which bave recently 
ocewred on railways may be fairly (at least in my opinion) traced to 
a want of sufficient look-out ahead, it has occurred to me, that great ad- 
vantage would result from having a third person as a conductor on the 
engine, whose oy it should be exclusively to attend to the signals, 
keep a look-out ahead when the train is in motion, and apprise the 
engineer of any other train, workmen, materials, &c., being on the line 
from which danger may be apprehended, as also to apprise such train, 
workmen, &c. of the approach of that to which he is attached. 

This person should not be associated with the engineer and stoker 
on the stage behind the fire-box, but should be elevated on a seat be- 
fore the chimney, where he would at all times have a much better 
opportunity of keeping a look-out than the engineer has, whose view 
is often partially or entirely obstructed (as I have frequently observed) 
by the steam escaping from the valves, or by the smoke and steam 
from the chimney, besides the disadvantage the engineer always labours 
under in ats along the side of the boiler. The situation of the 
conductor would be particularly advantageous in the night for observ- 
ing the signal lamp of a train in advance, which from its position may 
be easily overlooked by the engineer, who has the light of his own fire 
to distract his attention. 

The situation of the conductor which, is herein advocated, Iam aware 
would be attended with little advantage without an wy rips I there- 
fore propose that there shionid be two whistles on the boiler, over the 
fire-box, with levers and rods attached to them, leading to the seat of 
the condnetor, so that by means of them he may easily communicate 
with the engineer, or give warning to the train or workmen, &c., on 
the line before him. One of these whistles should be used as a 
warning only, and the other to oy to the engineer a peremptory 
order to stop the engine in case of a sudden emergency. The er 
should still have, as at ere: the means of working the cautionary 
whistle, independent of the conductor; and he might be furnished 
with an a to arouse the attention of the latter in case of his 


being in 

eres we ynspr Aer attention of the engineer would not necessarily 
be diminished by the adoption of this plan, on the contrary, while he 
should be required to keep as vigilant a look-out as at present, the 
superior situation of the conductor would be a great additional security 
to the lives and property of the public. The directors of railways 
incur, a8 was very properly expresyed by them at their late meeting 
at Birmingham, a fearful responsibility, and it behoves them to take 
every precaution in their power for the protection of the lives and 
pro intrusted to their care. 

d this tion prove to be the means of lessening the danger 
of the publics, and the rl arpa of those whose duty it is to Tr 
tect them, the object I had in view by troubling you witb this, will be 
fully anewered. Begging the favour of your giving this a corner jn 
your valuable aa 

I remain, Sir, your most obedient servant, 


A Civit,. ENGINZER. 
Thornhill, near Wabkefeld, ¥ 
JMfarch 11, 1841. 





PUBLIC SAFETY AND CONVENIENCE. 


Sin-—It is to be hoped that the recent accident of two houses falling 
down in so public a thoroughfare as Fleet Street, which is constantly 
th during the day time, will at least have the effect of 
exciting greater vigilance for the future. But, at present, it seems 
there is no adequate authority which can interfere imperatively and 
instantly in such cases; or, if there be any authority and responsibility, 
peat must be most scandalous and criminal negligence somewhere or 
other. 

Passing the other day through 
locality ¢f Pickwick celebrity, ycleped Goswell Street, I was strack 
by the frightful manner in which, owing to the accumulation of earth 


behind it, the churchyard wall bulges out above in such manner, that it 
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it may be rab? 
well were there some kind of authority to ragulute the names of streets, 
and thereby prevent the inconvenience 


ience sometimes | 

same name being borne by half a dosen or half a score different streets 
in various parts of the town. Surely it would not be a matter of great 
difficulty to find a distinct name for every street, even were the meé- 
tropolis to grow to twice its present size. Therefore, although to. 
attempt now to correct the present nomenclature, by naming a 

some of our numerous George Streets, King Streets, Castle Streets, 
might occasion as much confusion as it would obviate, there might 
be 2 regulation, ordering that in future, no new street should haye 
a name already appropriated by some other. . 

Far more essential is it to the public that they should be enabled to 
cross such exceedingly wide carriage ways as itose in Oxford Street, 
Regent Street, Charing Cross, Whitehall, Holborn opposite Furnival’s 
Inn, &c., with less inconvenience and danger than they now incur. 
Whut objection there can possibly be to spar 3 a lamp-post here 
and there, with short posts around it, so as to fori a secure spot 
midway of the crossing where foot-passengers might stand in security, 
it is difficult to conceive. It is true something of the sort has been 
done already, but not effectually; for the crossings are still left dan- 
gerously wide, as for instance, that opposite Northumberland House, 
where there ought to have been two lamp-posts and resting-places 
instead of a single onc. Besides, why should there be none at all in 
Regent Street, &c., where they are quite as much wanted? or does it 
not matter whether people be run over by carriages in those particular 

laces? Another thing that might be attended to, were it made any 
Body's duty to do so, is the sweeping the crossings in dirty weather, 
for the swept pathway is generally so narrow, that if two persons 
meet, they must either jostle against each other, or one of them step 
into the mud. At the time of the thaw, some weeks ago, the streets 
were almost impassable for foot-p rs; which would not have 
been the case had the snow been entirely cleared away from the cross 
ings, leaving there a passage of about 12 feet broad. 
here yn to be some regulation for providing urinals at suitable 
distances, whereas, at present, there seems to be no tion at all 
in re to them, that being a public accommodation left entirely to 
chance ; so that in many parts of the town it is difficult to meet with 
any place of the kind. Yet, if no where else, one might be fixed at 
the entrance to every carriage mews; and not only might they be better 
contrived than they usually now are, but it should be made the duty of 
the police to see that they are not scrawled over in the disgusting 
manner they frequently ure. 
Unfortunately it is worth nobody's while to make a stir about such 


matters, because they are not of the kind which the vole on gebble 
about. No! 5 Bor might gain greater celebrity any day by merely 
standing on his at Charing Cross. 
I remain &c. &e., 
«A PepgstTaiax 









Metallic Relief Engraving.—As you are ever anxious to give the 
of new inventions, I doubt not the two following embryo methods v= 
ing will be as interesting tu yourself as to your readers :—Take a tablet of 

laster of Paris. and, having heated it, apply wax for absorption to al] the- 
aces save that on which you intend your drawing to be, and to that one 
ply your drawing, executed with lithographic ink, on li phic tranafor 
Peper, t the side of the tablet on which is the trausferred ing, be now 
ipped in weak acid and water, and then permitted to absorb a sclution of 
ae of copper. By electro-metallurgy a deposition of copper ean be 
eon all parts stained with the sulphate. Ere this coating ch tuo thick, 
let the tablet be removed from the veasel in which this last operatiun hasbeen 
carried on, washed carefully, dried, and a mixture of iain and gin be 
poured on ii; its redundancy be gently blotted off with blotting-paper till 
fen aia be aie (i. ©, the copper ines an per rl ye he R the same 
eight): again, le eposition take place, an: ts suoce the 
bon ; after which let pa oe black ead be ru over the | wle'B rate 
renewed, a copper mould, from which « type meti 
subsequently cast, js now tormed.—Another method -—Draw with 
a pon lipped in warm isinglass coloured cement, and af our drawing be 
dry, for an instant spose t to pteaan, aid then.coat it.w th teat gold. (RTOs. 
eed by Serene urgy, a8 im lest method, and no cast j¢ Hepesary.-— 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS XXV. 


‘“¢T must have fibert 
Withal, as large a charter as the el 
To blow on whom | please,” 


I. It were to be wished that some of those who profess to adinire 
Palladio, would be at the trouble of specifying his particular merits 
and beauties by pointing out striking instances of them in his works. 
Instead of which they deal only in vague eulogium, which teaches no- 
thing. Surely they do not mean to say that it would not be worth 
while to oat so good an office for their favourite, nor can we 
imagine that it would be either a difficult or a disagreeable one to 
themselves. On the contrary it would afford them the opportunity of 
dwelling upon his excellences one by one, while such analysis of them 
might perhaps enable them to detect, fo a certain extent at least, the 
secret of his peculiar art in composition. Neither would the task be 
at all superfluous, because I have met with others besides myself, who 
have confessed that they have not only been struck by egregious faults 
and solecisins in Palladio, but have been utterly unable tu perceive any 
counterbalancing merits in him,—at the best no very striking beanties. 
For my own part I should say there is scarcely any work of Palladio’s 
which does not afford an instance of something or other tasteless or 
faulty. By no means do J intend to deny that there are many useful 
elements to be derived from them, but as exbibited in his ewn eom- 
positions, they are cither valucless, or else overpowered and neutralized 
by the rest. 

I. It is likewise not a little remarkable that after Professor Hosk- 
ing’s bold attempt “to disabuse the public mind as to the merit of the 
work of Vitruvius,” not ouly the public but professional men should 
continue to speak of it with implicit deference as before, and without 
attempting in turn tu vindicate it from the aspersions so cast upon it, 
just as ifthe opinion put forth in such diametrical op;osition to their 
own, had been given to the world anonymously in some obszure news- 
paper paragraph, instead of alae from an authoritative quarter, 
appearing in a trentise in the eacyelopbeilia Britannica, afterwards 
published separately, as a manual for students, consequently likely to 
prove extensively nischievous—ut least in the opinion of those who 
still continue to “swear by Vitruvius,” looking upon bim as an infalli- 
ble oracle. If such persons are perfectly sincere—which is somewhat 
problematical—their silence argues a great want of moral courage, 
since they patiently allow their oracle tu be treated with contamely 
and indignity, without reproving the offenders;—unless indeed it Le 
by merely affecting to sneer “at the small fry of critics who carp at 
Vitruvius.” Such cvol contempt may look very magnanimous, but it 
is in reality little better than cowardice, and a virtual acknuwledg- 
ment that the less the merits of Vitruvius are inquired into, the better 
for him and his admirers. It is uot denied that his writings bav 
some interest, but then it is almost entirely ina philological point of 
view. They may vccasionally help to elucidate archwological facts ; 
but as far as the study of the art is concerned, they require to be elu- 
cidated by means of the otlicr more satisfactory and more copious 
sources of information now opened to us. Perhaps it would have been 
a blessing to architecture had they never been discovered, for they 
have un oubtedly exercised a baleful influence on the Italian school, 
since had it not been for the b'ind deference paid to them, it is pro- 
bable that on the revival of Roman architecture, the great master: 
would have freely imitated the orders of untiquity, instead of cramp- 
ing the art, by establishing positive rules for each, and by endeavouring 
to make thein conform as nearly as possible to the reczex given b 
Vitruvius s~—In contradiction to that license—if it must so be termed, 
which manifests itself in actual exam ples—not those afforded by build- 
ings alone, but by detached specimens and fragments, some of which 
are infivitely more vuluable as artistical studies. Would Vitruvius 
help us to the Tivoli Corinthian, or to any of those varieties of the 
Tonic capitals, &e., which we meet with in Piranesi’s “ Magnificenzes’’? 
Vitruvius and the Italiaus who have given us their codes of the orders, 
would reduce each toa single pattern: Doric, lovic, and Corinthian, 
must wach be put into its respective uniform, the precise cut of which 
is established by their martinet regalations, which, like the laws of the 
“ Maide and Parsons" as Hook calls them—are to remain unaltered. 

Tit. In this country architecture—or at least the study of it, seems 
to be just now marching at quick pace—backwards. While the Insti- 
tute is forming a collection of the various editions of Vitruvius, the 
ea Acudemy Professor is instilling some very odd notions into his 
audiences ;—of course quite orthodox, since he himself must be looked 
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upon as the very.centre and fountain of orthodoxy; nevertheless far 
from being of the most enlightened kind, or manifesting a genuine 
Catholic love of the'art. Wren seems to be the god of his idolatry— 
the master to whom he would refer us at the present day as the stan- 
dard and compendium of architectural excellence. He claims our 
admiration not only for S{. Paul’s,—which we most readily goncede, 
but for every other production of Wren’s, although the majority of 
them possess no beauty whatever, but on the contrary display utter 
want of taste, and searcely any invention. 

IV. Tum sometimes inclined to wonder, not that architecture should 
not be cultivated us a mere study, but that it should have any volunteer 
followers at all, for the silly trifling, the dulness, the pedantry, the 
bigotry, the extravagant galimathias, the downright nonsense, one has 
either to wad: through, or else erade by skipping over,—are enough to 
disgust people with most treatises on architecture. As a mere vague, 
indistinct poetical analogy, something of the kind inay be fancied to 
exist between architecture and music; but to adopt such speculations 
seriously as Vitruvius suggests—although he has not explained how 
we ure to set about doing so, is sheer extravagance—a will-o’-the- 
whisp chimera, a delirium of the intellect. A thousand uther analogies 
just as much to the purpose, just as substantial, and not a whit more 
whimsical might be traced by any one who chooses to he ut the trouble 
of doing so. For instance, | myself would engage to show the analogy 
between Architecture ant Coukery much more clearly aud explicitly 
than lasthitherto been doue in regard to that fancied to exist, between 
Architecture and Music. The fantastie opinions promulgated by some 
in regard to architecture, convince us that Swift’s Laputa is no carica- 
ture—quite the contrary, fur the idea of extracting sunbeams from 
cucumbers, or of applying trigonometry to tailoring, seems perfectly 
rational compared with Michael Angelo’s qucer crotchet—viz., that a 
knowledge of anatomy js indispensable to the architect ; or with the 
crazy metaphysical rhapsodies of Padre Greurgi and his “ Platonic 
principles” in architecture! what lanatie reveries! 

V. Among the very queer things which have fallen from the Pro- 
fessor’s lips during his course of lectures, may be reckoned, his ad- 
monition to students to avoid aiming at the Picturesque in architecture. 
Without going any further, it would be sufficient to remark that the 
advice, huwever salutary, is perfectly superfluous, for whatever else 
nay be alleged against moder architecture and architeets, it is quite 
impossible to lay picturesqueness, or the aim at it, to their charge. On 
the contrary we see building after building erected, which are remark- 
able for nothing so much as the entire absence of all picturesque qr 

that if not amennble to criticism when examined by salar rules, 
they are quite spiritless and insipid. Even allowing that the advice 
wis intended chiefly as a caution to the junior students, to guard them 
from the error of attending chiefly to such effect, and overlooking 
more important considerations,—it doves not seem to be of the 
soundest and most wholesome kind. If the architect intends 
to become more than a builder, we should say, it is highly ime 
portant that he should begin to cultivate his taste, to exercise his 
fancy as soon us possible. For if the imagination is to he restrained 
until the judgment shall have been matured, and until proficiency 
in practical knowledge shall have been attained, the probability is 
that there will then exist nu imagination to be brought into play. 
To expect that they who begin as plodders will end as artists, 
is to expect the order of nature will be reversed—that after-life will 
prove the season of genial inspirations and high imaginings which 
never caine across the mind in youth—-and that after years of torpidity 
and duluess, the powers of fancy will barst forth with peculiar vigour. 
Methinks it would have been greatly more to the purpose had the 
T'rofessor exhorted his pupils to endeavour to secure |e teetarl os 
quality in the first sketches of their ideus pits paper, and then rigo- 
rously to revise them, correcting, sobering down, maturing, until the 
whole should satisfy the judgment as well as the fancy. If, indeed, 
the principal or sole merit uf a design consists in its being picturesque, 
it will be more or less defective in wore essential points; yet that 
quality in itself is not a defect, unless it can be shown that every thing 
else has been sacrificed in order to obtainit. J almost wouder the 
Professor did not follow up his admonition by a fling at that specimen 
of the picturesque in architecture which his predecessor both at the 
Academy aud the Bank of Englaud,—-has given us in the North-west 
angle of the last-mentioned building. And except (hat, there is hardly 
another instance about town, where picturesque expression has been 
studiously brought in, unless it be in that very strange piece of archi- 
tecture in the Assurance Office in the Strand, which the Professor should 
have held out g derrorem to his pupils, aud held up in derision to his 
audience generally. 

VI. Some one, 1 find, has been liberal enough to say of me in a 
newspaper critique on one of the late numbers of the “Civil Engineer,” 
that if I wanted a motto, I might take “Castigat Ridendo” for the 


ts 
, and that my remarks, though ernie i leasant, are also 
Poefouuiedly cnustic, bs withal, and full o vatter.” This is 
certainly eneouraging, und bolds out te me the hope thut the continnal 
drippings of my pen may in time make impression somewhere, and 
wear away some of the prejudices against which they are directed. 
Inveterate errors— errors, moreover of a reapectabice kind, and sunc- 
tioned by what passes with the world for paramount authority in all 
such maiters—-are not to be exploded in a day, but are rather to be 
worn away by constant filing. The great thing to be accomplished, if 
we would advance architecture, is to diffuse a taste for it amoung the 
public. For this no stane should be left unturned ; nevertheless, it is 
precisely the very point which is never taken into consideration at 
all. And why ? because none, be they either individuals or soctetias, 
feel their own immediate interests concerned in it. It is ali very well 
to string tugether a parcel of pompous words and phrases about en- 
couragement of art. But it is all mooushine-—all gammon: for it has 
mot even the poor merit of sincerity, being uo less hullow that it ° 
shallow. 
VII. Professor Hosking does not hit the right nail on the head, 
when he lays so much stress opon the importance of practical know- 
e. At any rate, as fur as architecture is concerned, it is not there 
that our deficiency is mest apparent. Not a few buildings might be 
enumerated which, though perfectly irreproachable in respect to con- 
struction, are altogether unsatisfactory, absolute nullities and naught, if 
we consider them as productions of art-—and were we not to allow 
them to be such, their authors would be ready to Cardigan us. There 
are people, nay, professional ones, who uffect to hold all that belongs 
to taste—to the esthetical part of architecture, as matter of indifference. 
Possibly they may be sincere—the greater probability is that they are 
not; but if they are both sincere and consistent, with what utter scorn 
must they look upon—as what arruot rubbish must they regard, nearly 
ali that bas been written upon architecture, whether by Vitruvianists 
or Palladianists, bv Greeks or Anti-Greeks, by Goths or Anti-Goths. 
How must they in their hearts despise all the wordy strife and conten- 
tious babblings and gubblings with which some square miles of paper 
have been covered ! 


CHEETHAM CHURCII, Xe. 


Sin-—It is tu be hoped tbat the example set by your corresp 
who has furmshed the account of the church at Cheetham will be fol- 
lowed by others; for similar girl aan of buildings lately erected ur 
in progress in differeut parts of the country, would prove valuab’e 
inforination, if only as directing inquiry to what is dese:ving notice. 
And since architects themselves ure, it seems, very backward in com- 
municating intelligence of the kind, all the more desirable is it that it 
should be volunteered by other parties. Still, though the description 
here mentioned is sufficiently full and satisfactory upon the whole, the 
writer has omitted to state the dimensions of the building, to which 
he might have helped us by sosne sort of calculation in round numbers, 
though he might not be able to tell the precise admeasurements. 
Neither would it have been amiss had he informed us at what time 
the church was began and completed, for both dates and dimensions 
are rather important items in all architectural descriptions, quite as 
much sv as that of cost, which last, however, seems to be invariably 
the uppermost consideration of al] with Mister John Bull. 

While I thank the writer for bis communication, [ must say there 
¥s ove expression which f think he had better have left out, for } can 
really perceive no modesty whatever in his affecting to call himself 
“an incompetent person,” at the very same time that he adds “ archi- 
tect’ tu Lis vane; for unless it plainly appears to the cuntrury, it 
way be presumed that a professional man is tolerably competent to 
draw up an architectural description. 

Hs strictures on the “ Banks,” &c., at Liverpool, contuin so much 
sound criticism, und are written with such spirit anc ability, that I 
sincerely hope ycu will be able to prevail upon him to extend his ob- 
servations to uther buildings in that town. If he choose to do so, he 
might probably be able to make some communication relitive to the 
intended “ Assize Courts,” and “St. George’s Hall," both which 
alinost seem to be abaudoned, at least for the present. It is, there- 
fore, desirable to know why so much fuss nail have been made at 
all, if nothing is to come of it. 

You will think that I am going to review nearly all the articles in 

our last number, still, { must be allowed to say u word ex passant to 

r. East, und witbont expressing my opinion on his puper generally, 

abserve that it would bave been not at all less to the purpose, liad it 
pecified a few of Campbell’s works, and instanced in them those 
gecullarities which he gotices. He might, too, at the same time, “--- 
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enlightened such blockheads es Candidus' and myself, by poltitity-out 
in what buildings or designs of Palladio’s we are to valecover chat 
“grand simplicity and rich excellence ”—risum teneatis /—which: he 
claims for him. Ihave spent half a day in looking over a set of his 
works, yet, hang me if I can find out any thing of the kind in any one 
of then. Mr. East will, perhaps, say that then I fairly deserve to be 
hanged without benefit of clergy. lam, therefore, resolved to ba 
no, | don't mean to hang myself, but to suapend—my pen for the | 
present. 
I remain, &c. &c., 

Jo#N 


ON THE CURVATURE OF THE ARCHES OF THE 
BRIDGE OF THE HOLY TRINITY. 
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Sin—In looking over some old plans, [fell in with my solution u 
the curvature of the arches of the bridge of the Hoy Trinity at 
Florence, as far back as January, 1326. wus induced to uttempt 
this solution iu consequence of a paper published in the Quaterly 
ournal of Science, edited at the Royal Institution, by Samuel Ware, 
E244 April, 1823, Vol. 16, at tlhe same time having a bridge to erect 

ver the College River, where the situation required a bridge of 
3 milar construction. 


#ON THE CURVATURE OF TIE ARCHES OF THE BRIDGE OF TBE HOLY 
TRINITY AT FLORENCE. BY SAMUEL WAR, ESQ. 


“To determine the curvature of the arches of the Most Holy 
Trinity, erected over the Arno «t Florence, by Ba'tolommeo Ammanati, 
is a problem which still occupies the attention of antiquaries, mathe- 
maticians aud architects. Some account of the interest this questian 
has excited will be found in Ferroni’s tract, entitled ‘ Della vera curva 
degii archi del Ponte a S. Trinita di Firenze; discorso etrice~ 
storico,’ inserted in the 14th vol. of the ‘Tranguctions of the Societa 
Italiana delle Scienze. 

“ When it is observed that the curvature of these arches affurds the 
flattest roadway and the greatest waterway, with the smallest quantity 
of material, of any stone bridge ever constructed; and taking into 
consideration that cast iron is ten times stronger than marble, and 
twelve times stronger than common stone in compression, and that the 
vault of this bridge is less in depth from iotrados to the extrados then 
any iron bridge hitherto built, with relation tv the radius of curvature 
at the vertex, we shull not wonder that the inquiry should be con- 
tinned until a satisfactory solution be obtained.” 

The annexed construction gives every ordinute to an extreme exact- 
ness when executed with accuracy, as shown by the in the 
annexed diagram. Also the chord of the smaller arch of 45° 16° @ 
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the same consteuction gives 7° 9! 5” aa the versed -sine. 
q ale Journal 


1 am, Sir, 
Your very obedient servant, 
Loqui. 


Wooler, 


GeomMeTrRicaL SoLvTion. 


Consiruction.—The span or chord AA being given, subdivide it 
accurately into eight equal parts. Add to each extremity of the 
chord AB also an equal part, the semi-diameter of the picrs. Bisect 
the extreme divisions of the chord AC in D, and with DA as a radius, 
and D asa centre, describe the circle AEC. Then, from the centre 
of the chord F to the point D as a dimension, make the equilateral 
triangle FGD, and continue the line GD to E—E is the pvint of inter- 
section. Next, with CA asa radius and C as a centre, describe the 
circle AH; then take AF (one half the chord) as a radius, and G as 
a centre, describe the arc EH—IH is also a point of intersection. 
Lastly take the base line BB as a dimension, and make the equilateral 
triangle BIB, and with HI as a radius and I ax a centre, describe the 
are HH, which gives the required curve. 


WOOLF'’s DOUBLE CYLINDER ENGINE. 


Stn—An estimate has been given of the power of Wuolf’s double 
cylinder rotary engine, at page 50, February 184],—on assumed con- 
ditions of steam pressure, so much at varinuce with those which could 
occur, that I conceive further observations are required to elucidate 
this subject. 

In regard to the Cornish engines, perbaps it would be difficult to 
aasipn to each their relative position in the scale of inerit, in the in- 
troduction of the improvements by means of which so great an increase 
of work has been obtained in Cornwall.’ 

Woolf's advocates may fairly point to the reported duty of his en- 
gines, which for a long period maintained their position at the head 
of the hest—at present neither his engines or boiler are in use. Trevi- 
thick, who was equally well known as an advocate of high steam, went 
to America just at the critica) period when the results of the rivalry 
established among the mining eugincers had began to develop itself. 
His boilers still keep their ground, and have afforded other engineers 
the means of working high steam expansively in Watt's engines, with 
an effect fur exceeding that a3 yet obtained from Wooll’s engines. 

In the former the calculations for expansion are well hnown—but in 
the lutter the origiual volume of steam cut off is driven into another 
cylinder durin i righ the mean pressure of this steam re- 
acts against the full pressure steam by which the smaller piston is 
da eae 

he admission however of the steam intu the small evlinder muy 
be cut off at any portion of the stroke, and worked expausively during 
the remaimder, and may then be further expanded inthe large cylinder, 
so thet the assertion that “the capacity of the smaller cylinder natu- 
rally determines the quantity of steam which the boiler must supply,” 
is untenable. 

The only safe assertion respecting the steam pressure in the cylinder 
would be that it is lower than that in the boiler, and the difference 
was only considerable, especially in Woolf's practise, from his opinion 
in favour of wire-drawing high steam, and the small allowance of 
steam room in hie boilers. 

Supposing the safety-vulve of a boiler luaded with 4 th per square 
inch, it is not. probable that the eonstant total pressure in the cylinder 
would exceed 40 fb., including stmospheric—that is, (4°75 - 25-25 th, 
having a volume of about 670 for one of water, Had the steam been 
expanded at 40 -} 14°75 = 54% th. the voluine would have been 520 for 
one. 

During expansion on the given conditions of the respective eylin- 
ders, the mean pressure of the steam would be about 17 tb. per square 
inch on the large piston, with a reaction of 17%. per square inch on 
the smaller piston-.against the pressnre of 40 Ib. full pressure steam 
on the other side—hence 


207-39 x 40— 17 x 176% 
eee x 8 Wenn = O55 H. P. 
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Absulute power - 
Friction = } J _ 


Effestive power - -. =. + 
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Taking similar conditions of water evaporation, and cubic feet of 
steam required, we should have 
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670° 
hour, and at 81h. of water from 1%. of coal, the consumption would 
be about 2 th. of coal per horse power per hour. 

Numerons causes might produce a consumption of 4 or 44 fb, of coal 
per hour, the difficulty would be the reduction of the coal expenditure 
to the quantity theoretically calculated as sufficient. Instead of low 
pressure engiues, the proper standard for Woolf’s, are Watt's engines 
working high steam expansively, both using similar boilers and coal. 

lam not aware of any trials under these conditions, which can be 
considered conclusive in regard to their relative merits. 

l remain, vour obedient servant, 


== 26 cubic feet of water per 


March 11. Yy. 


CONSUMPTION OF COKE —GLOUCESTER AND BIRMING- 
HAM RAILWAY. 


Sik-—In Whishaw’s Railways of Great Britain, page 30, there is a 
statement taken from a paper by Capt. Moorsom relative to the per 
furmance of a locomotive engine imported from the United States, 
that in seven journeys of 56 miles up tu Birmingham, the engine 
conveyed 682 tons gross, and consumed 177 sacks of coke (14 cwte 
each), und iv seven Journeys of 5:16 niles town from Birmingham, the 
mi engine conveyed 62!) tons gross, und also consumed 177 sscks of 
coke. 

Mr. Whishaw observes, “ Thus the consumption of coke, according 
to this statement, taking the average of the loads up and duwn, was 
at the rate of only -007 Ih. per ton per mile !!” 

The meaning of Capt. Moorsom’s statement seems to be that the 
sin ea passed over twice 50° miles with a mean load of 93°64 tons, 
and consequently her consumption would be +541 tt. of coke per ton 
per mile. 

It may not be difficult to account fur Mr. W.’s erroneous figures 3 if 
err 
ce a had been the mean load carried, the consumption would 


have been about -07; and a mistake in the position of the decimal is 
not uncommon. J cannot account for the two notes of admiration sv 
readily, as they prove that his atteution was called to extraordinary 
apparent economy of the consumption of coke. 

Lremain, Sir, 


“arch 1}. Your obedient servant, 
Y. 


MONUMENT ERECTED AT LIMERICK TO THE MEMORY OF 
THE LATE VERY REV. DR. LOGAN. 


We were yesterday favoured with a view of the monument just erected in 
the parish chapel of St. Michacl. to the memory of the late very excellent 
and justly esteemed pastor; and we freely acknowledge that, in classic 
ehasteness of style, correct architectural proportious and superior beauty of 
execution, the monument surpasses any thing of the kiud heretofore seen in 
his part of the country. and prohabh not mierior in these qualities to any 
other specimen of modern sculpture in the Kingdom. The appearance of 
this memorial to departed worth is at once imposing and clegant, and the 
cye loves to rest with pleasure on its sublinity of conception, the elaborate 
beauty of its detail in the varius compartnients, and the superior finish of 
the workmanship, from the most minute object to the most prominent, which 
ix a figure of the Archangel Michael, Well may the subscribers he proud of 
such a lasting record of the virtues of him whom it commemorates, and 
happy may the highly gifted and eminent artist feel, the production of whose 
taste and ability it is. Mr. Bardwell, of London, is that gentleman, and at 
present engaged in the erection of that magnificent edifice, Clenstall Castle, 
in this county. 

lt is a mural monument, of Gothic architecture, at the period of the 1oth 
century, and the details are principally taken froin the Chapel of Heary VIL, 
in Westminster Abbey; also, from the Chapel of Magdalen College, Oxford. 
The mouumenut, which partakes somewhat of (he character of a sbriue, is 
apparently borne aloft, ar supported, by four angels, correctly copied from 
the works of Wainflect, Bishop of Winchester, and founder of Magdalen 
College. One of the angels bears a shield, another a book, another a censer, 
and the other a lily—-this last, which is particularly beautiful and true to 
nature, was a favourite emblem of Wainfleet’s, and figures in tnany parts of 
Magdalen CoHege. The design consists of three compartments, divided by 
boldly projecting buttresses terminating in richly crocketted finials, subdi- 
vided hy rich and elaborate tracery into smaller ones. The whole design 
may indeed be eoutidered allegorical, consisting of 6 number of bemutitul 
“+ + ==-§ haviag zeference to the syiritual duties ahd pious characteristics 

S 2 


404 


of the deceased cle an. For example, one of the figures represents St. 
Peter as Prince of the Apostles; another St. Patrick, the patron of Ireland ; 
another St. Roche, a figure emblematical of our short pilgrimage in this 
world; while the patron saint of the chapel in which it stands, and in which 
the deceased officiated for 26 years, occupies the centre compartinent, ex- 
hibiting a drapery containing the inscription. 

‘The exquisite beauty of this figure is remarkalle and is worthy of earnest 
attention, the spreading pinions, the calin angelic sweetness and dignity of 
the countenance, and the serpent writhing in agony beneath his foot crushed 
to the earth by his delegated power, all unite tu form a combination of grace, 
elegance, and skill in design and execution which cannot fail of raising in 
the mind of the spectator the highest admiration. The accuracy and ability 
displayed in the portraiture of the serpent, especially about the head, are 
wonderful; in the three niches at the other side are two figures of alcolites, 
one bearing wie and the other bread, and in the other the figure of a mitred 
abbot in his ecclesiastical costume, to continue the allegory as to the station 
and rank of the deceased. Over these objects, the cornices are most clabo- 
rately sculptured and crowned by a rich border, with the usual finish of the 
period, a straw berry leaf and ball, with the Tudor flower interspersed. = The 
monument, which is all of the purest white Italian marble. is projected on 
a magnificent black slab, 13 fect by 7, frou the Ballysimon quarry, in the 
neighbourhood of this city, and its erection has been, this day, completed by 
Mr. Garvey, of Catherine Street, under the direction of the artist, Mr. Bard- 
well, who has been most particular iu seeing to its security and completion. 
—Limerick Chronicle. 


NEW INVENTIONS AND FMPROVEMENTS., 


Sates 


IMPROVEMENTS IN STEAM ENGINES AND PADDLE SHAFTS. 


Henry Trewhitt, of Newrastle-upon-Tyne, Esq., for improvements in ap- 
lying the power of steam-engines to paddle-shafts used in propelling vessels. 
nrolnent-office, Febrnary 7, 1841, 

These improvements consist ina new metho of applying the crank-pin of 
paddJe-shafts, so that one or both of the paddies may be disconnected or 
connected with the engine with great facility. For this purpose there is on 
each of the paddle-shafts a narrow esjinder, with a groove on its periphery, 
to receive a strap which is attached to the crank-pin that drives the paddle- 
ihaft. The other end of the crank-pin is keyed into the crank of the middle 
shaft. In order to commect the paddle-wheel with the engine, the strap is 
made to bind tightly apon the narrow cylinder, and is disconnected by being 
loosened, in the following manter. A cross-head passes through slits in the 
end of the strap, and is fastened to a cushiun resting on the narrow eylinder, 
and curved on its under surface so as esactly to fit. When the paddle-shaft 
is to be connected to the engine, the cushion ix made to press upon the nar- 
row Cylinder by a wedge-shaped bar, which enters between the back of the 
cushion and the cross-head; this causes the strap to bind tightly upon the 
cylinder, and forms the connection required. Ou withdrawing the wedge- 
shaped bar, the strap becomes loosened and the paddle-shaft ir disconnected 
from the engine. The claim is to the mode described of applying the crank- 
pins to paddle-shafts.— Meehanies’ Magazine. 


IMPROVEMENTS IN RAILWAY WITEELS, RAILS, AND CILAIRS. 


Andrew Smith, of Princes-street, Leicester-square, and of Mill-wall, Pop- 
lar, Engineer, for certain improvements in carriage wheels, rails, and chairs, 
for railways. Enrolment-office, February 7, 1841, 

The improvement in wheels consists in the application of a wrought jron 
tire, having a right-angled groove turned out in the middle, corresponding to 
the rail which constitutes the second part of these improvements. The depth 
of this groove is to be proportionate to the size of the rail, and forms a flange 
within the surface of the tire, tending to keep the wheel in its place upon the 
rail. The rails are square bars of iron, the sides of the squares being about 
one-third wider than the depth cf the sides of the groove in the tire of the 
wheels, for the purpose of preventing the wheels from coming in contact with 
the chairs and sleepers. These rails are laid in grooves cut in wooden sleepers, 
and present one of the angles of the square upwards, corresponding with the 
angular groove in the tire of the wheel. The chairs are made of wrought or 
cast iron; they clip the sides of the rails in a dove-tail form; and are Jet into 
and bolted down to the wooden sleepers. The rails are each 12 feet long, by 
23 iuches square, aud the chairs are placed inthe middle and at the junctions 
of each raj]. The claim is, 1. The right-angled grooves in the tires of the 
wheels of railway carriages, instead of an external flange.—2. The adaptation 
of common square bar iron, or of iron made in a square form, let into a 
waoden sleeper.--3. The chair, for connecting, and fixing, and fastening the 
rails, — did, 


IMPROVEMENTS IN LIME ANJ) CEMENT. 


Charics tnith of Exeter, Devon, builder, for improvements in the manu- 
facture of lime aad cement, or composition. Enrolment-office, February 27. 
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Claim firat.—The mode of calcining lime or cement; or composition, by 
meaus of kilna, so formed, that the chargé in the upper'part shall be calcining, 
whilst the lower part of the charge is cooling; and in cooling, the heat there. 
from passes to the upper part of the kiln. 

The heat from coke ovens, furnaces, &c., is admitted into the kiln by flues 
which enter the kiln half its height from the ground, and the heat rising up- 
wards calcines the upper part of the charge; whilst the lower part of the 
charge which has been calcined, is ee the heat arising from it ansiats in 
the calcination of the upper part. The lower part of the charge as it cools 
is raked out at the bottom of the kiln, and the upper part descending, fresh 
lime is added at the top of the kiln. 

Claim second.—The mode of calcining lime and cements in retorts or ovens 
when in connection with a closed chamber, where the matters can be cooled 
before being brought into the atmosphere, and also the carrying off the gases 
or vapours, so as to apply them to a variety of useful purposes. The lime 
and cements are caleined in ovens which communicate with a closed chamber, 
in which the lime and cements, after being calcined, are cooled before they 
are brought into the atmosphere. The gases or vapours are carried off from 
the ovens by pipes provided with stop-cocks, into suitable vessels provided 
for receiving them. 

Claim third.—-The application of the heat of lime-kilns to the purposes of 
evaporating fluids in suitable boilers or pans, as herein described, The heat 
arising from the kiln is applied by means of flues to the heating of boilers or 
pans for evaporating fluids. 

Claim fourth. —The mode of slacking lime in chambers with carhonic acid 
as herein described. The lime is slacked in a chamber, into which the car- 
bonie acid arising from the hiln is admitted by means of valves communicat- 
ing with the flue 

Claim fifth.--The mode of manufacturing lime by re-calcining it after dry _ 
slacking. The lime after being slacked as above described, is placed in the 
oven and again calcined, 

Claim sixth.—The mode of manufacturing lime by partially calcining lime- 
stone ina kiln in order {0 convert it into sub-carbonate, and after cooling 
and grinding again to caleine it, whether separate, or combined with other 
matters, for making cement. This claim fully describes itself. 

(aim seventh—The mode of making cement by saturating sulphate of 
lime with ammoniated liquid, or other matters, as herein described. The 
patentee grinds sulphate of lime, or gypsum, into a powder, amd covers the 
fluor of the oven three inches thick with it. The oven is then closed, and 
the charge reinains for four hours, 11 is then placed in a cistern and covered 
with purified liquor prepared from the ammoniated fluid formed in the manu- 
facture of coal ges, coumonly called gas water. When completely saturated 
it is spread over the floor of the oven and dried, It is then taken out, and a 
fifth part of slacked Jime jis added to it, after which it is ground and placed 
in the oven for the same time as before. ft is then fit for use. 

Claim cighth.—The combining lime and cements with ground calcareous 
matter, or stones, in substitution, or in aid of, silex, or other matter. The 
lime is mixed with ground calcareous matter, aud burnt in the oven, after 
which it is fit for use. 

Claim ninth.—The mode of preparing lime for use by applying soap, with 
or without glutinous matter, and also the method of using hot tools for 
finishing and polishing cemented surfaces. Two parts of ground marble are 
nixed with one part of fine slacked or ground lime, with the least quantity 
of water possible. This is done {wo or three days previous to using the same, 
but it iy tempered once or twice a day with a beater or other tool. The pa- 
tentce next takes one pound of soap, and dissolves it over a slow fire in about 
six quarts of water, occasionally adding two ounces of glue or other glutinous 
matter to the same, by which means the cement is rendered more tenacious. 
He takes the composition prepared as above, and adds ta it the colour, to 
form the tint required for the ground colour, and brings it to the consistenee 
for use by pouring into it the soapy solution, mixing it well, and applying it 
in the manner that stucco is at present done. When it is done a highly bur- 
nished hot metal too] is passed over the surface, which will unite the whole, 
and form a good polish. 

Claim tenth.—The mode of preparing cement from lime, by means of oi) 
and water, with or without other materials, as herein described. To any 
number of gallons of clean water add as much fresh burnt lime as will when 
slacked bring it to a semi-fluid consistency. When it is half slacked add as 
many quarts of vil as there are gallons of watcr, and stir this well together 
until the whole is properly mixed. Then strain it through a fine sieve, and 
when cool it is fit for use. It is applied in the same manner as when plaster- 
ing with stucco. 

Claim eleventh.—The combining aluminous earths and ground olinkers, or 
slag, or scoria, from the smelting furnaces; and the forming and burning of 
tiles thereof. Also the forming of tiles or burnt rough surfaces to be used 
in substitution of laths, to receive cemented surfaces as herein described. The 
tilea are mude of three parts good aluminous earthy matter, mixed with one 
part of ground clinkers &c., from the smelting farnaces, and when properly 
tempered they are inade, dried, and burnt in the same manner as roofing 
tiles, They are made rough on onc side so that the composition applied may 
adhere freely in the sume manner as the pricking up cost, thus serving the 
double purposes of laths and the pricking up coat. 

Claim twelfth.—-The mode of treating articles made of lime or cement,and 
calcareous stone or earth, by placing them in chambers with carbonic acid. 
The articles previously wetted with lime water are placed in the chamber 
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mentioned in the fourth chaim,and exposed to the action of tie carbonic acid, 
‘by which they acquire great hardness 


STEAM ENGINE REGULATOR. 


Benjamin Hick, jun., of Bolton le Moors, Lancashire, engineer, for certain 
improvements in oy ema or governors, for regulating or adjusting the speed 
or rotary motion of steam-engines, water-wheels, and other machinery. En- 
tered at the Petty Bag-office. February 27. 

This improved governor is applied to the throttle valve of steam engines, 
in place of the ordinary pendulum governor. The ordinary iron standard or 
frame of the governor, is placed as usual over the crank shaft of the engine, 
on which is fastened a bevel wheel that drives a pinion attached to an up- 
right spindle or shaft; by this means a rotary motion is communicated to 
the spindle, which revolves in suitable bearings in the frame. The upper 
part of this spindle is cut into a screw, on which a bush or mut, having an 
internal screw, works; this bush, having two arms extending from it, 10 cach 
of which is attached a vane; and the bush is connected to the throttle valve 
of the engine by links and a swivel, and connecting rods and levers, in the 
usual manner, If the crank shaft overruns or increases its ordinary velocity, 
it will canae the bush to rise up the spindle, and by means of the connecting 
rods and levers, partially close the throttle valve; on the contrary, if the 
crank shaft decreases its ordinary velocity, the bush will descend, and so open 
the throttle valve wider, in order to admit an additional quantity of steam to 
the engine. The patentee does not confine himself to the above, as the parts 
may be varied to suit circumstances.—-/bid. 


APPARATUS FOR PREVENTING SILTPWRECKh. 


A few months since we gave an account of an interesting attempt made by 
Mr. Page, the superintendent of our Harbour Works, for simplifying Captain 
~~" "plan for relieving vessels in danger of shipwreck. Jt is with the 
greatest pleasure that we have to state that Mr. Page has /ested the value of 
his efforts by saving a vessel, to all appearance, destined to inevitable de- 
struction. About one o’clock r.M., of the [3th of February, the schooner 
Letehton, Jones, master, was seen making for this port, and driving with a 
heavy sea right for the north side of the harbour, where we have witnessed 
many a wreck with loss of life and property, The sea being at this time so 


heavy, and the boat, with the pier rope, heing unable to get through, in con- | 


sequence of the surf, the vessel struck on the North Bank. The situation of 
the vesse] was now so critical, and the breakers surrounding so violent, that 
no boat attempting to relieve ber cuuld hive. Under these circumstances, Mr, 
Page brought the twelve pounder helouging to the Harbour Works to bear 
upon her, and at the firat discharge, succeeded in conveying a rope across the 
breakers, which passed fairly over her rigging. To this rope, a hawser was 
fastened by those on the pier, which, being hauled by the crew on board, 
sufficiently steadied her, and the result was the vessel was saved. We feel it 
our duty to give publicity to this circumstance, fecling perfectly confident 
that were it not for the rope conveyed by the carronadc, she would either 
have been a wreck, or have receivel considerable damage. James Davies, 
Esq,, the owner, was present, and secimed not a little pleased at the result of 
the first trial of Mr. Page’s experiment.— Carmarthen Journal. 

Since the appearance of the above paragraph, the above plan has been 
again adopted with complete success, but with such variation, as to give it 
additional value, by showing ihe versality of its application. On the 23rd 
ult., the schooner Nenfens, Griffiths, from Jondon, appeared before this port, 
but the breakers were so high, that it was impossible for any boat to go out 
to assist her in. On this occasion the carronarde was fired from off the picr, 
which carried the plug beyond the breakers,—this was picked up by the boat 
from the Nanteos, and a communication was inimediately made with the 
shore, and the vessel came in without any difficulty. 

The advantage of the ply over a shot, may be scen on occasions like the 
present,—had this been a shot connected with the line, it would have sunk, 
but the pluy floated, and was easily picked up by the boat from the Nanteos. 


PROCEEDINGS OF SCIENTIFIC SOCIETILS. 


INSTITUTION OF CIVIL ENGINEERS. 
Annuat Report. 


Tux Council of the lustitution of Civil Engineers, on resigning the trust 
which has been confided to them during the past year, invite the attention 
of the Annual General Meeting, and of all who ore interested in the progress 
of practical science, to the following report on the discharge of their various 
duties, and on the general nature of the proceedings of tho past year. 

The annual report of the council of several preceding years has dwelt in 
considerable detail not only on alterations in the ordinary business of the 
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Institution, and on the introduction of measures which might tend to: the 
convenience of the general body, but also on changes of a more important’ 
character. affecting the constitution and permanent stability of the Institution 
itself. The year which has now past has not heen marked by any features 
of this nature. The principal duty of the council has been to carry out and 
persevere in the practice and regulations cstablished during previous years, 
which have been found to contribute so much to the rapid growth and in- 
creasing value of the Institution. 

But, though the past year may not have been marked by extensive changes 
or by the introduction of new regulations, it has been characterised by events 
of great interest, and the proceedings of the last session surpass in extent 
The extended importance of the Institution has 
imposed an augmentation of duty and responsibility on your council, and 
they have laboured so to direct the affairs intrusted to them, that the dis- 
charge of those increased duties might be attended with a corresponding ele. 
vation in the character of the Institution, and that their successors in office 
may realize a still farther progress towards that eminence which is already 
in some measure attained. 

Among the various duties which devolve on your council, that of disposing 
and awarding the Telford preiniums is of the highest consequence, and on 
the proper discharge of which much of the permanent success of the Insti. 
tution wil) depend. The council, deeply impressed with this, have giyen 
their most careful consideration to the subject; they would direct your 
attention to the fullowing uotice of the premiums, and of the respective com- 
munications for which they have been awarded. 

In the annual report of the last session, the cotncil stated that it would 
be one of the carliest datics of their successors, to consider in what manner 
the henefits conferred by your member Mr. Parkes on practical science, by 
the communications then alluded to, could be most appropriately acknow- 
ledged; and the present council, concurring most fully in these sentiments, 
are of opinion that as no papers have hitherto been received by the Insti- 
tution, exhibiting so much originality, labour, and ingenuity, in dealing with 
the facts presented to his notice, combincd so essentially with practical 
wility, they are warranted in conferring on Mr. Parkes the highest honour 
which the Institution has in its pawer to bestow. They have awarded, there- 
fore, the Telford Gold Medal to Mr. Parkes, for his communications on 


' © Steam Boilers and Steain Engines,” which are now published in the first 


and second parts of the third volume of the transactions. ‘These papers and 
the diseussions to which they gave rise, oceupying as they did the attention 
of several of your mectings, together with the interest which they excited, 
must be fresh in the recollection of all who were present. It will, therefore, 
be unnecessary to dwell particularly on their contents; but, inasmuch as 
the highest honour of the Institution kas been awarded to them, an honour 
which (it must be remembered) has been but once previously conferred, the 
council feel it to be a duty which they owe to the Institution, to themselves, 
and to the public, uo Tess than to the author, to point out (as has been par- 
tially done in the report of the last vear) some of the principal features in 
these commmnications, and the peculiar benetits which are thereby conferred 
on practical science. 

These communications are the continuation of the labours of the author, 
which commenced with the paper on the “Evaporation of Water from Steam 
Boilers,” published in the second voluine of the transactions, and for which 
a silver medal was awarded on a previous occasion. The first communication, 
forming the subject of the present notice, relates especially to steam boilers, 
respecting Which many well-ascertained facts had been collected; but pre- 
viously to Mr. Parkes devoting his attention to this subject, no clear and 
connected view had been given of the various facts, or of their relation to 
each other, and to the cireurustances ander which thev are exhibited. When 
sv represented, it appears that the peculiar circumstances nnder which steam 
boilers are employed and their corresponding qualities and characteristica in 
respect of construction, proportion of parts, and practical management, pre- 
sent certain quantities and relations, which exert a peculiar influence over 
the results connected with evaporation; and these being clearly developed 
and understood, indicate correctly the character of the boiler. Certain deti- 
nite quantities, relations, or exponents, with other facts of paramount im- 
portance, such as the effect of the element time, or the period of the deten- 
tion of the heat about the boiler, and various actions independent of the 
temperature of the fire, and tending to the destruction of the boiler, are here 
for the first time pressed on the atteution of the practical engineer. In the 
second communication, the author traces the distribution and application of 
steam in several classes of steam engines. In the execution of this task, he 
is led into a detailed examination of various important questions: the best 
practical measure of the dynamic efficiency of stcam—the methods cmployed 
to determine the power of engines—the measures of cife.t—the expenditure 
of power-—the proportions of boilers to engines—the standard measure of 
duty—the constituent heat of steam-—the locomotive cuginec—the blast and 
the resistance occasioned hy it—the momentum of the engine and train, as 
exhibiting the whole useful effort exerted by the steam-—and the relative ex. 
pensitare of power for a given effect, by fixed and locomotive non-condensing 
engines. The hare enumeration of the principal subjects which have been 
carefully analysed and illustrated by the facts applicable to each respestive 
cast, will give some ide of the magnitnde of the task here undertaken; and 
when, in addition, is considered the claborate and extensive serics of cables 
exhibiting the results.and onalysis of the facts collected and ured in the 
course of the inquiry, the conncil cannot but feel that a more laberious task 
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hes rarely been accomplished. A peculiar feat : 
aod one to which the council would particularly advert, is, that they are not 
rd a speculative character, hut present a detailed analysis of authenticated 
acts. 

This anslysis consists in separating and asertaining the various results, 
and in referring them to particular claeses, so that they may be readily appli- 
cable in practice. The merit of inatituting aud recording a series of obser- 
vations upon a scientific subject is universally acknowledged, but the reduc- 
tion of such observations so as to form a stendard of reference to which the 
practical engineer may appeal, is a task of fur greater difficulty, and its exe- 
cution of far higher merit, It is in this eminent rank that the council would 
place these communications of Mr. Parkes. 

The description by Mr. Leslie of the Harbour and Docks of Dundee, was 
aleo briefly adverted to in the last annual report, as one of those communi- 
cations on which the Institution sets great veluc. It consists of a detailed 
account of the progress of the improvements projected by Smeaton, Telford, 
and others, in part carried into execution by the projectors, and completed 
undey the anthor’s own superintendence since 1832. The illustrations of the 
projected and executed improvements with the plaus, clevatious, sections, 
and dttaila of the works of the docks, gates, quays, crancs, aud machinery 
eniployed, occupy 36 sheets of drawings. To the copious history and de- 
scription of these works is added an extens!ve serics of observations on the 
tides. The determination of these fact: for different parts of the globe, is a 
question of the greatest importance in physical astronomy, and the council 
would take this opportunity of pointing out the essential service which may 
thus be rendered by the engincer to tle cause of science by his 1ecording the 
observations which Ae has pre-cminently the opportunity of making. For 
this valuable record of an executed work, the council have awarded a silver 
medal, aod a copy of the life and works of Telford. 

A silver medal and the life and works of Telford have heen awarded to 
your associate, Robert Mallet, for hia coramunication on the * Corrosion of 
Cast aud Wrought Iron in Water.” This communication presents features 
of no ordinary interest to the engineer. ‘ihe comparatively recent intro. 
duction of cast iron for the purpose of piling, for wharfs, &c., and of wrought 
iron in the construction of vessels, has rendered the suiject of the action of 
water upon iron of peculiar importance; the British Association have, from 
time to tine, granted sums of money for making experiments on this subject, 
and Mr. Mallet having been cngaged in conducting these experiments, bas 
selected from the very extensive series of results obtained by him, those con- 
clusions which may be of service to the practical engineer, The most valu- 
alle portion of this communication consists of elaborate tables, which exhibit 
the results of the ection of clear and foul sea and fresh water at different 
temperatures upon cast and wrought iron. Such being the general nature 
of the experiments, the results to which they lead. or the effects produced, 
present several remarkable characteristics, and it is found that the corrosive 
action of water and air combined, produces, on the surface of cast or wrought 
iron, a state of rust possessing one of five distinctive features, viz. uniform— 
wniform with plumbago-—local—local pitted—tubercular; or some two or 
more of thesc in partial cumbination. The practical results whieh may be 
deduced fram these tables are of the highest value to the engineer, and point 
to considerations of the greatest importance ; thus the upper and ower strata 
of water, of different degrees of saltness and density, coming in coutact with 
the same niasé of iron, & voltaic pile of one solid and two fluid elemeuts is 
formed, and under such circumstances the corrosive actiou is materially aug- 
mented; hence it follows as a practical conclusion, that the lower part of all 
caitings twed in such situations, sould be of increased dimensions. Similar 
resuita, the knowledge of which is of great importance to the practical engi- 
neer, vuch as the rapid decay of iron in the sewage of large cities, of the bolts 
of marine engines exposed to the bilge water, and of boilers containing hot 
seu water, are referred to actions due to similar physical principles. The 
protection which metals receive from paint, or from the presence of various 
alinys, 40 & to obtain a mode of electre-chemical protection, such that, while 
the rortal iron shall be preserved, the protector shall not be acted upon, is 
alo referred to sitsilar principles. 

The council have also awarded a bronze medal and books to Mr. Charles 
Bourns, for his commuuication on “setting out railway curves;" to Mr. 
Chapman, for bis description and drawings of “a machine for describing the 
profiie of 4 ruad,” and to Mr. Henry Rentoa, for his description and drawing 
of “a self-acting Waste-board on the River Ouse.” 

The communication hy Mr. Bourns is an application of simple geometry, 
leading to practical results, In setting out curves recourse has been had to 
varivus expediests, but Mr. Bourns, in the propositions contained in this 
paper, has shown that, by the use uf the common chain, an offset staff, and 
tai,le of offsets, he is enabled to set out curves of any radius and flexure, 
with a facility aud precision not generally attained. 

The description and drawings of a machine for describing the profile of a 
road, is one of several communications on thiv subject, sent in accordanoe 
With the uotice of subjects for competition issued by the council. Many of 
the arrangements proposed by the author exhibit considerable ingenuity, and 
though difficulties may exist in their practioal application, the council think 
thie uttempt mey be of assistance to others, who may have their attention 
directed to the construction of an instrument for similar purposes, 
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The description and drawing of the eelf-acting waste-board on she river - 


Ouse, being an account ofan executed work, is ene of those communications 
which the council are most soxious $9 egoouvage by every means in their. 
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power. The. drawing and description furnished by Mr. Banton bighly 
creditable to the talents of the author, and deserving of some spocial 
of approbation. * 

The council have also awarded books to the value of five guineas to Eu- 
genius Birch, for his drawing and description of the machine for sewing flat 
ropes, in use at Hudiart’s rope manufactory. The rope machinery of Cap- 
tain Huddart was, some time since, one of the subjects on which the council 
solicited communications; ou that occasion two valuable sets of drawings 
were communicated, the one by Mr. Dempsey, the other by Mr. Birch. 
subject of the present communication was not included in either of the pre- 
ceding, hut Mr. Birch, desirous of availing himself to the fullest oxtent of 
the liberality of Mr. Cotton, the then proprietor of the machinery, and of 
carrying out the views of the council, has devoted much time and labour to 
placing in the Institution, an exact record of every thing counected with this 
interesting machinery. 

Premiums of hooks have also been awarded to Mr. Maude, for his “ Ac- 
count of the Repairs and Alterations made in the construction of the Menai 
Bridge, rendered necessary by the gale of January 7, 1839,” aud to Mr. 
Andrew Burn, for his drawings of a “ Proposed Suspension Bridge over the 
Haslar Lake.” The council wonld point out these instances of the fulfilment 
of the engagements entered into on election, to the attention of the other 
graduates of the Institution, who have similar opportunities, hut who have 
not hitherto kept their promises. It is the desire of the council to obtain an 
exact record of works that are projected or in progress, and such records are 
peculiarly adapted to compete for the ‘Telford premiums; Mr. Maude and 
Mr. Burn, with proper permission, have availed themselves of the facilities 
afforded them, and the council trust that the premiums now awarded, and 
the marks of approbation here expressed, will stinmulate others to avail them- 
selves of like opportunities. ‘The authors of such communications will thus 
most materially contri}ute towards promoting the tuterests of the Inatitution, 
ad to their own qualification for future employment aud advancement in the 
profession. 

The Institution has received during the past year, many other communi- 
cations of acknowledged incrit, of which ne mention has y¢t been made. To 
a few of them the council would now briefly advert, and especially to the 
last paper by Mr. Parkes, “On the action of Steam in the Cornish Single 
Puusping Engine.” a communication of nu urdinary importance and interest, 
either on account of its own juirinsic merits, as viewed in connexion with 
the past proceedings of this Institution, or the future pospects of this depart- 
ment of practical science. This communication, though intimately connected 
with those of the sane author previously alluded to, growing innmediately 
out of them, and depending upon the facts contained in them, is of a totally 
distinct character; being an attempt to erplain, on theoretical principles, 
the action of the steam on the piston, aud to unfold the real causes of the 
economy of the Cornish engines. This sulject has oceupicd the attention of 
the Institution during the last four years. and the discussion first assumed 
a settled form during the session of 1537, 0 the receipt of the communi- 
cation of Mr. George Holworthy Palmer, “Qn the application of Steam as 
a moving power, especially with reference tv the reported duties of the 
Cornish aud other Engines.” in that paper the author, reasoning on certain 
data as to evaporation, and on the physical facts which involved the con- 
stancy of the sum of the latent and sensible heat in stcam of all clasticities, 
and of the absorption of heat hy matter on dilatation, came to the conclusion 
that no power could be gained by expansive working, and that, consequently, 
this could not be the cause of the economy in Cornish engines, This dis 
cussion was revived in the ensuing session by the communications of Mr. 
Wicksteed and Mr. Henwood, the former furnishing the first recorded expe- 
riment in which the water raised was actually weighed, the latter giving an 
extended series of most careful aud detailed observations on the quantity of 
steam employed, the mode of its distribution, the duty performed by a given 
quantity of fuel, and the measurement of the water raised. 

Taking for data the facts furnished by Mr. Ucnwood for the Wheal Towan, 
and by Mr. Weat for the Fowey Consols iugiues, Mr. Parkes las analyzed 
the quantity of action oltainable from the quantity of water as steam cone 
sumed, and expanded to the extent used in those cugines, and has found the 
team’s force unequal to the resiatauce overcome. After -atixfying himeelf 
from various phenomena attendant on the working of these engines, that the 
amount of resistance opposed to the steam was not overrated, he was led to 
conclude thet from the instantaneous and free communication effected de- 
tween the cylinder and Loiler of these engines, by the sudden opening of the 
large steam valves, a force mist be transmitted to the piston, of a hind dis- 
tinct from that of the steam’. simple elasticity. This force he denominates 
the steani's percussive action; he aidducen various proofs that this description 
of force has operated on the piston, and that it aloue was equivalent, in the 
instance of the Fowey Consols Engine, to drive the piston through 4,ths of 
its stroke. 

The author considers the effect produced on the pistou of a Cornish En- 
gine, by the sudden impact of highly elastic steam, to be similar to that ob- 
tained from water in the hydraulic ram. He has uot ia his paper entered on 
the consideration of the absolute awount of percussive force, which can be 
afterded by an seriform fluid in motion—bpt has coufiged hiawelf to the de- 
termination of the quaatity ef action, which he conceives to have Leen de- 
rived from that source in the particular engines examined. He invites the 
co-nperation. of uthers in instituting experiments on this sebject, and the. 
‘Connell bape that the enaning Session will eugmaat the nuttler of facts £0 
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quisite for the compiéte’ demonstration and development of this view of the 
steam's action, Tine ae 

It is gratifying to reflect how much the present state of our riba is 
due to the discussions which have taken piace at the meetings of the Jnatitu- 
tion.. The Council look forward with great interest to the revival of these 
discussions, and for some valuable communications on this subject which are 
promised by Members who have daily opportunities of making observations 
and experiments on an exteusive scale. 

Among the other communications, the Council would briefly advert to that 
by Cajtain Basil Hall, on ubtaining for Lighthouses all the advantages of a 
fixed light, by means of refracting lenses in revolution. It occurred to that 
distinguished officer that by placing a Fresnel lamp in the centre of an octa- 
gonal frame, having a lens inserted in every side, and causing the frame to 
revolve at a considera}le velocity, a fixed or continuous light would be pro- 
duced almost equal in brilliance) to the intermittent light from the same lamp 
when the frame revolved slowly. 

Many curious effects are observed ; thus, when the Jenses are first set in 
motion the effect is a series of brilliant flashes; as the velacity increases, the 
light becomes more continuaus—at ubout 44 revolutions per minnte, absolute 
continuity is produced—and at 60 revolutions nearly the steadiness of a fixed 
light is attained. It would appear that the sensibility of the retina is affected 
by the succession of bright flashes, so that, judging by its intensity when seen 
through coloured glasses, the light would appear to suffer but little apparent 
diminution. 

Another subject rather novel in ite nature, bnt of covsiderable interest to 
the profession, on the “ Application ot Photography to the purposes of En- 

ineering,” was brought before the Institution, by your Member, Mr. Alexan. 

er Gordon. The facility with which this discovery may be applied to taking 
accurate views of huildings, works, or machinery at rest, renders it an object 
of great interest to Engineers; since by these means may be obtained the 
general dimensions of works, with perfect accuracy in a very small space of 
time, and by affixing o graduated scale to the objects to le copied, the pho- 
tographic delineation would present the means of determining the dimeusions 
of every part. 

The Council cannot omit this opportunity of acknowledging the obligations 
which the Iuatitution is under to Mr. Cooper and Mr. Cooper, Jun., who 
iustrated the preceding communication by exhibiting and explaining the ap- 
paratus requisite for the production of the delineations of photography. 

The Conncil have to acknowledge the receipt of many valuable presents 
during the past year; and to record the liberality and zeal thas exhibited in 
the promotion of the iuterests of the Institution. 

By the liherality of your President and of Mr, liurges. yon are in possession 
of two portraits upon which every [ritish Engineer must look with feelings 
of great pride and satisfaction. ‘To the President sou owe the beautiful por- 
trait of Huddart, now suspended in your Meeting Room. and to Mr. Barges 
that of Smeaton, which adorns the walls of the Library. 

The Institution bas to acknowledge the continuation of the lihealty of 
the Master-General of the Ordnance, of the Lord Licn'enaat of Ireland, and 
la Colby, in transmitting the sets of Ordnance Maps as they are pub- 
ished. 

The Council has also to achnowledge the receipt of some additional works 
from the library of the late Dr. Young, presented by his brother, Mr. Robert 
Young, whose liberality in making the Institution the depository of a large 
number of the works of that distinguished philosepher and benefactor to 
practical science, the Council of the preceding year had also to record ina 
similar manner. The Institution has also received a valuable set of Charts 
of the Coast of France, published under the direction of the French Govern- 
ment, from your President; a nuruber of books from the Minister gf Public 
Works at Brussels, collected hy vour Secretary during a recent visit to Hol- 
land and Belgium, when a communication was cstablished between the In- 
stitution and the Ministry of Public Works of those countries ; the Transac- 
tions of the Royal lustitute of Naples from Colonel Cuciniello, through Mr. 
Albano; a valuable set of Crane Drawings from Mr. Leslic, aud Drawings of 
the Carn Broe Stamping Engines from Mr. Sima, through Mr. Enys; some 
interesting models from Mr. Hick, a Pneumstic Mirror of his invention from 
Mr, Nasmyth, and a Radiating Stove Crate for the Library, from Mr. Sylves- 
ter; to these must be adde:! the very numerous List contained im the Ap- 
pendix to this Report. 

The Institution has to regret the loss by death, of Mr. Francis Bramah, 
Mr. Oldham, Mr. Row!les, and Mr. Rickman; individuals distinguished for 
their attainments in professional and general kiuowledge, and endeared to the 
Institution by long association and deep attachment to its intercsts. 

Francis Bramah was the second son of the late Mr. Joseph Bramah whose 
numerous inventions, perfection of workmanship, and genius in the mechani- 
eal arts, have rendered his name so widely and justly colebrated. The oppor- 
tunities afforded to the son were ardently embraced by a mind of no ordinary 
powers, deeply imbued with the love of knowledge. Although his attention 
was in early youth more particularly directed to branches of ininute mechanical 
construction, his acquaintance with the principal departments of professional 
knowledge and general science was very extensive. His attachment to the 
arts und to science was and sincere, and among many proofs of this may 
be particularly mentioned the valuable and essential services whieh he ren- 
@exeil to your late Honorary Member, Thomas Tredgold, both in his profea- 
sional pursuits and in the prosecution end verification of his theorive and 
caleniétions. Mr. Rramah being professionally engaged at Buackingham 












Palace, in connexion with some other engincers, differenee in opinion exiated 
and discussion arose, as to the true principle upon which the strength of 
cast-iron beams to resist stress and flexure ought to be estimated, aud with 
the view of verifying the principles laid down by Tredgold, he instituted a 
very extended series of experiments, on the deflection and atrength of cast 
iron beans. These he presented to the Institution, and they are published 
in the second volume of your Transactions. : 

Several iruportant works were executed under his direction, among whieh 
the iron work of the Waterloo Gullery at Windsor Castle, the cranks, the 
lock-gates, and their requisite machinery, at the St. Katherine's Doeks, and 
the massive gates at Constitution Hill and Buckingham Palace, may be par- 
ticularly mentioned. Mr, Bra:nab was an early and deeply-attached member 
of this Institution ; his constant attendance at the mertings, the information 
which he communicated, and his unwearied zeal as a member of the counell, 
cannot he too highly estimated, and his Inas will be deeply felt and regretted 
within these walls, The variety of his attainments, his refined taste in the 
arts, his amiable character and the warmth of his affections, bad secured to 
him the respect and esteem of 2 most extensive circle of friends, by whom, 
as indeed by all in any way connected with him, bis loss will be mast deeply 
and sincerely felt. 

John Oldham, the engiveer of the Banks of England and Ireland, was born 
in Dublin, where he served an apprenticcship to the business of an engraver, 
which he practised for some time, but subsequently quitted to become a mi- 
niature painter, wherein he acquired some reputation. He pursued this 
branch of the arts for many years, but having a strong bias towards mechani- 
cal pursuits, he devoted much of his leisure time to the acquisition of that 
knowledge which was to prove the foundation of his future celebrity. In the 
year 1812 he proposed to the Bank of Ireland his system of mechanica! 
numbering and dating the notes, and on this being accepted, he hecame the 
chief engraver and engineer to that establishment. The period of twenty-two 
vears, luring which he held this appointment, was marked bv continually 
progressive steps of artistical and mechanical ingenuity, The various arrange- 
menta which he projected and carried out attracted great attention, and con- 
el considerable ceicbrity on the establishment with which he was con- 
nected. 

The Jate Governor of the Bavk of England, Mr. T. A. Curtis, had his at- 
tention directed to these important improvements, and under his influence 
the whole system of engraving and printing. as pursued in the Bank of [re- 
Ja.d, Was introduced into the national establishment of this country, under 
the superintendence of its author, whe continued in the service of the Bank 
until his death. 

The ingenuity of Mr. Oldham was directed to other objects, especially to 
& system of ventilation, of which an account was given by the author during 
the session of 1837. Great versatility of inventive faculty, persevering indus- 
trv, and social qualities of the highest order, were the prominent features in 
his character, and the success which attended his exertions is one of the 
mans gratifving instances to he found in the history of this country, of 
talents and industry, destitute of patronage attaining to eminence in the 
professions to which they are devoted. 

Henry Rowles, the chairman of the Rymney lron Works, was etlucated in 
the office of his relative, Mr. 11. Uolland, the architect, on quitting which he 
euterad into husiness as a builder. He was engaged, among other extensive 
undertakings. in building several of the East India Company’s Warehouses, 
the Koyal Mint, the Excise Office, and Drury Lane Theatre. He was an 
active Director in several docks, railway, and other companies, and finally 
hecame managing director of the Rymney Iron Works, in the active discharge 
of the duties of which office he continued until his death. The Lastitntion 
owes to hin the drawings of the iron works made by Mr. Richards, 

John Rickman was educated at Lincoln College, Oxford, and graduated 
there; he subsequently devoted himself to literary pureuits, to political 
economy, and to practical mechanics. For some yerrs he was conductor and 
principal contributor to the “ Agricultural and Commercial Magazine.” fn 
180) he removed to Dublin, as Private Secretary to the Right Hon. Chiartea 
Abbot, then Keeper of his Majesty’s Privy Seal in Ireland. Upon the elec- 
tion of Mr. Abbot to the Spenker’s Chair in the House of Commens, Mr. 
Rickwan continued to be his private secretary, and in 1814 he was appointed 
to the table of the House of Commons. He also acted as secretary to the 
two commissioners appointed by act of parliament in 1803, “ tor the making 
of roads and bridges in Scotland, and for the construction of the Caledonian 
Canal,” and to the commissioners “for building Churches in the Highlands.” 
The ability and energy which he displayed in the discharge and conduct of 
the duties of these laborious offices, fer more than thirty vears, in addition 
to his constant attendance at the House of Commons, called forth the wartu- 
est acknowledgments of public meetings held in the Scotch counties on his 
retirement, and various resolutions were passed expressive of the senee 
entertained of the unremitting exertions, and uniform and disinterested asal- 
duity, with which he had promoted every object connected with the improve. 
ment and prosperity of the Highlands and Isles of Scotland. The 
conduct of the affairs of the Highland Commissioners brought Mr. Rickman 
into constant intercourse with their engincer, Mr. Telford; an intimate 
friendship was formed between them, and Mr. Rickman completed and pub- | 
lished the account of the life and works or that eminent man, which was byt 
partially arranged at the time of his decease. 

Mr. Rickman’s chief work is the Census of Great. Britain, in six folia 
volumes; he is also the author ef numerous papers comnected: with statistics, 
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having bestowed great paina in collecting and arranging the returns connected 
with cducation and local taxation. To this Institution he rendered very 
easential services, and whenever application was made to him in its behalf, 
was always zcalous in endeavouring {o promote its interests. The library 
was enriched by him with two copies of the Life and Works of Telford, and 
as the acting executor of Telford, he endeavoured to carry out, by every 
means in his power, the intentions of that great benefactor of the Insti- 
tution. 

Mr. Riekman's acquiremeuts in every department of knowledge were accu- 
rate and extensive; to great quickness of perception, and memory of no or- 
diuary power, were added indefatigable industry, undeviating method, and 
a sound critical judgment ;—qualitics which caused his acquaintance to be 
highly valued by the most distinguished literary characters of the day, and 
which, no less than the strict and scrupulous sense of justice and honour, 
which particularly showed itself in his considerate kindness towards all those 
with whom he was connected, will occasion his loss to be deeply regretted 
hy a widely extended circle. 


LSS OF THE PRESIDENT. 


Aliow me to thank you for the compliment you have again paid me, by 
electing me your President for this current year. 

The Secretary has reminded me, that Fhave been in the habit of address- 
ing you on occasions corresponding with the present, but the very full, and [ 
believe I may say, satisfactory Report of your late Couucil, has left but little 
for me to say on the business of the Iustitution. Your new Council have 
elected Mr. Manby for Secretary, Mr. Gibbon for Collector, and Mr. Tlankey 
for Treasurer, We have the test of long experience in favour of the Collector 
and Treasurer, and although our acquaintance with your Secretary is shorter 
in poiut of time, we are all convinced that his whole attention and energies 
will be, as indeed they hitherto have been, devoted to the Institution. 

Hitherto the increased number of our Members, and the attendance at the 
meetings during each year, have been commensurate with the growing im- 
portance of the Institution, and I have little doubt of the success of the pre- 
sent Session being still greater. We have under consideration several inter- 
esting subjects, to which some of our most active Members have paid great 

attention, aud in which they have made important discoveries—these will 
form the ground-work of interesting and instructive conversation, or even, to 
use the language of a greater assembly, of * debate,’ but J trast that our dis- 
cussions will continue to be conducted, as heretofore, with that good temper 
which makes even dedate dclightful, when the attainuent of truth is the sole 
object. Truth will not hend one inch out of its right line, to accommodate 
false theory. tHe who tells us, that he “lost his patience when works were 
censured not as bad but as new,” might be a very good poct, but in this 
respect at least be was no philosepher. One of our Vice-Presidents lias pre- 
sented me, within a few days, with a Keport on the best mode of improving 
one of our great navigable rivers: this Report contains observations tending 
ty level with the dust much that las been said by, I believe. all other Engi- 
neers, on the importance of tidal back-water. I know from experience that 
many theories which have. through their novelty or otherwise, appeared start- 
ling on the first view, have proved to be founded on truth, and have therefore 
superseded the old-fashioned notions. Noclass of men can be more devoted 
or bigoted to their opinions, than the Aristotelian philosophers were to their 
doctrine of syllogisms and @ privri theories, which, though it had the autho- 
tity of ages and names, was obliged to yield to the once-despised and even 
persecuted inductive philosophy of Bacon. Although, therefore, some Engi- 
neers may not coincide with the views expressed by our Vice-President, we 
shall do much good by examining impartially into the deductions he has 
drawn, at the same time carefully avoiding all personal considerations. A 
distinguished English Essayist after remarking that nothing denotes a great 
mind more than the abhorrence of envy and detraction, states, that the best 
poets of the same age have always lived on terms of the greatest friendship ; 
and surely if tits is the case with poets, who draw much upon imagination, 
Engineera, who have to deal with science and with facts, have less apology 
for excited feelings. 

Without seeking in the recollections of a bygone generation for compari- 
sons, we may congratulate ourselves that, although the number of Engineers 
has wuch increased, we are, | trust, without exception, /riends; and I con- 
sider that our intimacy has been materially assisted by this Iustitution, where 
we have met, compared opinions, and rubbed off the sharp angles of profes- 
sional jealousy or eraulation, if any such existed. 

Another valuable Member of the Council has, he conceives, discovered the 
true theory of the action of steam in the Cornish Single Pumping Engines, 
by which he eccounts for their extraordinary economy. This theory, which 
is equally novel and ingenious, is now subjected to your examination and criti- 
ciam, and I am sure that my friend Mr. Parkes would feel disappointed if his 
discovery were not to be submitted to that ordeal, in common with every 
similar subject of importance which is brought under the notice of the Insti- 
tation. 

While 1 congratulate the lastitution on the increase of its Members, I 
ought at the same time to express my opinion, thet from the number of 
young gentlemen whe within the last ten years have studied for, or have en- 
tered, the profession, the supply is likely to be at the least equal to the de- 
mand ; and to caution those tatend entering or are now studying for it, 
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against confining themselves to the strictly professional part ‘of. the usual : 

routine of education. oo 

The Raitways, both during the preliminary surveys and in their ‘subsequent 
construction aud management, in addition to other works of Engineering, 
have given employment to mavy. But the principal towns are already con- 
nected hy Railways, or Engineers and Surveyors are now employed in pro- 
jecting or executing lines where they are yet wanted. Is then the demand 
for professional gentlemen likely to fnerease? Is it not likely rather to de- 
crease’ Now certainly the number of Engineers or Students for Engineering 
sincreasing. If we look at the number of students in the classes for Civil 
Engineering at the different Universities and Academics; the Universities of 
Edinburgh and of Nurhamw; King’s College, University College, and the Col- 
lege for Civil Engineers in Loudon; we are led to ask, will this country find 
employment for all these? 1 freely confess that I doubt it. My object in 
what I have here said is, not to deter those who may already have resolved 
and have taken measures to follow the profession, but to advise them not to 
depend on this country alone, and so to direct their studies as to fit them far 
other countries also, where the field is not large enough to support men who 
are strictly and exclusively professional, For such, great countries only can 
find employment, and other great countries are educating their own engineers. 
To be fitted for going abroad to any part of the world, a man must be a trades. 
man ag well as an engineer; he must furnish his Ande as well as his head—and 
if he know more trades than one, 80 much the better; for he may have to 
direct in al/, but cue lie ought to know thoroughly. Thus stored, all the 
world is open to him, and with the formation of new continents and colonies, 
and the improvement iu the old ones, the engineer may insure independence. 
Not only in such countries, but at home also, his experience ay a workman 
will prove his best friend and assistant iu raising him to eminence, and make 
him feet that confidence in his own resources which has enabled so many en- 
gineers, whose name and fame stand high in the amals of the profession. to 
raise themselves from the millwright, stone-masou, aud carpenter, to the 
highest grade. As a strong corroboration of the system which I recommend, 
vou will observe the practical education given by each of these individuals to 
those of their family who are intended to succeed them. Let it not be sup- 
posed that I would undervalue the importance of science or of a scientific 
education, which is as essential to the Engineer as the knowledge of the 
principles of navigation is to the naval officer, but that [ earnestly recommend 

practice also. 

1 hope to be excused this digression, but the great number of young gen- 
tlemen who, having been bred in Engineers’ offices, apply fo me for employ- 
ment, which J cannot give them, or to he admitted as apprentices when I 
cannot in justice receive them, makes me feet very sensibly the importance 
of these remarks, and that it is almost a duty to give this publicity to my 
OPO. 

"To return to the Tnstitution: L hope the attendance at the ordinary Meet- 
ings will be even better than that of last Sexsion—that the Secretary's list 
which is regularly posted up, will bave still a greater number of bright spots 
and a smaller number of black marks opposite the names of the Council, as 
well as of the Members, Graduates, and Associates geuerally. I do not name 
this as a complaint, for the attendance has hitherto gone on inprosing, that 
of the Council influencing the Members. 

1 have lately referred to the very great, and 1 fear, increasing, number of 
debts due to the Institution from Members and Associates, and stil) more 
from Graduates who were elected under a promise to send in an original com- 
munication or drawing. and | hope that the present Session will show a great 
redaction in the amount of these engagements, The fear of not producing 
something of sufficient value operates probably to overcome the desire which 
every ggatieman, having made a promise, must feel in redceming it. As an 
encouragement, let me refer such persons to the contributions by Graduates 
during the last Session; they will find that some of them required little in- 
ventive genius, hut only the ability to recurd correctly what they haye noticed 
on the public works in which they have been engaged, or which they have 
visitell, To some of these, the Council have awarded premiums, and they 
estecm them valuable as recording dctails of works taken from icasurements 
at the time of execution, thus forming an addition to our records, and making 
the Institution a deposit of “ works done,” which: is one of its important uses 5 
and [think no Engineer intrusted with public works would prevent Graduates 
having the opportunity of doing this for their own improvement, and for the 
benefit of the Institution. 

The subjects for these papers, models, aud drawings, are numerousy—I may 
almost say, innumerable. Of many of the great national manufactures of this 
country we have as yet no records in our possession, and unti) we possess 
them our stores will be imperfect. As an Encyclopedia gives a definition 
ani general description of art, so should our Institution possess an original 
history, and drawings or models, as well as books, treating on every wachine 
and manufacture connected with our profession. 

Members of the Council during the last Session contributed liberally in 
books, and bave set an example to the present Council. As a guide or spe- 
cimen of the nature of the desired communications, the subjects for the Tel- 
ford premiums have been varied and enlarged, bat it is not to be understood 
that the subjects therein stated are to o exclusively the attention of 
Candidates, even for the Telford premiums.. By thus enlarging the subjects 
and inviting papers, we may, I hope, look for an increased number of valuable 
communications, which it may press upon the Telford Fund to do justice to; 
1 have therefore informed the Council that I have appropriated the interest 
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of One Thousand Pounds,3 par cent. Government securities; or Thirty Pounds 
per annum, which J request the Institution to accept, as my Annual Donation, 
to be applied as may appesr best suited for the objects to which I have re- 
ferred, or for other purposes conducive to the benefit of the Institution. 





ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


March 8.—Jos. Kay, Esq., V.P., in the Chair. 


Messrs. W. A. Burn, and J. J. Cole were clected as Associates. 

The resolution of the Council was read on the Essay sent in for the prizes 
offered hy the Institute, and it was announced that the medal had been 
awarded to Mr. Edward Hall, (late of Birmingham), for his Essay on Tron 
Roofs. 

Mr. George Godwin called the attention of the Institute to the investiga- 
tions in progress concerning the origin of several fires supposed to have been 
caused by pabttnag | the pipes of hot water apparatus.—A discussion took 
place on the effects likely to he produced by the temperatures to which hot 
water may be raised under pressure, and Mr. Godwin was requested to ascer- 
tain and report to the Institute such facts as might be developed in the course 
of the inquiry to which he had alluded. 

A paper was read on the Architectural Antiquities of Wisby, in the island 
of Gothland, communicated by John White, Esq. 

Wishy in the 10th and 11th centurics was one of the most important com- 
mercial cities in the North of Europe, and ia is said to have contained eighteen 
ehurches, of which there are still extensive remains. These buildings, which 
display the pointed arch, claim an antiquity greater than is generally con- 

ed to that and other charactcristics of the Gothic style, capecially the 
church of St. Lawrence. built in the year 1046, St. Drotten in 1086, St. 
Peter in the same year, and St. Nicolas in 1097. These pretensions to the 
high antiquity of the pointed arch Mr. White supported hy numerous cita- 
tions from Klingvall, Pontanus, Jonas Coldingeuses, and other northern his- 
torians. In the discussion which ensued, it was suggested that the original 
foundation of these buildinga might have been preserved in history, and that 
they might have been rebuilt at a later period without any record of the fact 
having survived, an argument now fully admitted in several cases, (that of 
the Cathedral at Coutances for example), in which dates have been assigned in- 
consistent with the character of the architecture. But although Mr. White’s 
paper may have been not altogether conclusive on this point, it drew forth 
the warmest acknowledgments of the meeting, as a most valuable accession 
of new matter to the stores of the architectural antiquary. 


March 22.—Enpwarp Buore, Esq., V.P., in the Chair. 


Mr. Frederick John Francis was elected an Associate. 

A letter was read from Professor Willis, Honorary Fellow, accompanying 
the copy of a curious and probably unique drawing (in England) of the profile 
of adoor at Stephen's Church, Bristol), from a MS, of the Itinerary of William 
of Worcester, in the Library of Corpus Christi College, Cambridge. This 
work has furnished many of the technical terms used by the architects of the 
middle ages, but the drawing, which has been overlooked until the present 
time, throws new light upon several of them, especially on the term “ corse,” 
which has hitherto been a crux to antiquaries, and is omitted in some of our 
best glossaries.—Mr. Poynter first indicated the application of this word to 
the pinnacles of St. George's Chapel at Windsor, in the contract for vaulting 
the choir of that building, and its occurrence in the drawing in question ap- 
plied to the flanking pinnacles of the doorway, scems to fix its meaning. It 


is probable however that the square shaft of the pinnacle only is intended, | 


and that perhaps with reference to a peculiar use.—“ A corse with an arch 
buttant” is mentioned elsewhere by William of Worcester, and in both the 
canes referred to, the shaft of the pinnacle serves as an abutment—at St. 
George’s to the arch buttant (or flying buttress), and at St. Stephen's to the 
lefty pediment over the arch. 

A paper was read on the Electrotype by Mr. G. I. Bachhoffner, Professor 
of Natural Philosophy, Queen’s College, Gnernsey, and Lecturer at the Royal 
Polytechnic Institution, who accompanied his experiments by several sug- 
gestions as to the mode in which practical architecture might he benefitted 
by ria invention. 

ir. George Godwin in pursuance of the proceedings of the Jast mecting, 
detatied the results of the investigation into the mane of the fires at Man- 
chester, conducted by Messrs. Davies and Ryder, at the instance of the Man- 
chester Assurance Company, and erubodied in their printed “ Report on Per- 
kina’s system of warming buildings by hot water.”-—Mr. C. J. Richardson 
corobated the report, and was disposed to question the accuracy both of the 
facts and conclusions. Even if it were admitted that ignition had been caused 
by hot water pipes, they were, according to’his statement, not those of Per- 

n’s apparatus, bnt of imperfect and bungling imitations. 

The Institute then adjourned over the Easter holidays, the next meeting 
being appointed for the 19th of April. 
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THE OXFORD ARCHITECTURAL SOCIRTY.. 
Feb. 10.—The Rev. Dr. Bucxianp in the Chair. 


The following new members were admitted :—The Earl of Dunraven, 
Adare Mawr; Rev. the Warden of All Souls’ College; Rev. Thomas Symons, 
M.A. Ensham; Rev. Henry Richards, M.A. Horfield, near Bristol; Thomas 
Stock Butterworth, Esq., Westbury, near Bristol; Kev. George Dawson, Exe- 
ter College; Rev. R. Greenall, Brasennose College. 

The following papers were read :~ 

1. On Stanton St. John’s Church, near Oxford, by Mr. Simpson, of Oriel 
College, illustrated by numerous sketches. The chancel of this Church is an 
interesting specimen of the transition from the carly English to the Decorated 
atyles towards the end of the thirteenth century. The east window is very 
remarkable and almost unique, the tracery being carried in straight lines 
through the head with foliations and good mouldings. Some of the original 
stained glass is preserved in the side windows, and some painting on the 
wood-work in the body of the Church. 

2. On Montivilliers Church, in Normandy, by the Rev. T. W. Weare, Christ 
Church. This Church affords a curious specimen of the change from the 
Norman to the Gothic style, which was very scientifically traced by Mr. 
Weare, illustrated by several sketches, and by comparison with other build. 
ings, particularly with Christ Church Cathedral. 

3. On the restoration now in progress in the Temple Church, London, 
communicated by Sir Alexander Croke, through the President of Trinity Col- 
lege. This restoration appears to be conducted in the best taste, and is en- 
titled to the cordial approbation and admiration of all lovers of architecture, 
and is the first real restoration of a Church to its original state, with its 
painted roof, stained glass windows, and polished marble pillars. 

4, On the recent discovery, by the Rev. C. F, Watkins, at Brixworth Church, 
of the foundations of a round end to the chancel, from which it has been as- 
sumed that this was a Roman Rasilica; and it is proposed by Mr. Watkins to 
rebuild the chancel in its original fomn and on the old foundations. The 
Chairman made some observafions on the published account, and showed 
that the conclusion that this was a Roman Basilica was somewhat hastily ar- 
rived at, and scarcely borne out by the facts, since the round east end or apse 
was the common form of building Churches down to the twelfth century ; 
and the workmanship of this Church is of so very debased a character as to 
be much more likely the rude imitation of a later age than genuine Roman 
work; nor does there appear to have been any occasion for a tower to a Basi- 
lica. It was also objected that to rebuild the chancel on the old foundations 
would perhaps invalidate the evidence, now so valuable, of its original form 
which these circular foundations afford. And a hope was expressed that 
measures might be taken to preserve these foundations in such a manner a8 
to be accessible to the student of Architecture. 

The Secretary mentioned that a local Society has been established at Bris- 
tol, according to a suggestion in the rules of the Oxford Society; and it was 
agreed that a copy of each of this Society’s publications should be presented 
to the Bristol Society. 
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The Railways of England. By Francis Wuisuaw. 
(Szconp Noricx.) 


Agreeably to the promise, we continue our extracts from Mr. 
Whishaw’s work, the first which comes before us on this occasion re- 
lates to the Birmingham and Gloucester Railway. 

The Ballasting on the London and Birmingham is thus described. 


The ballasting is of the width of 28 feet, and 22 inches in thickness. 
There are no leas than seven different descriptions of ballasting; viz. barnt 
clay, burnt marl, gravel, sandstone, cinders, rock marl, and broken stone. 
The burnt clay and burnt marl cost from 1s. 2d. to 2s. Gd. per cubic yard ; 
the gravel and sandstone from 6d. to 1s. 6d.; the cinders from 2s. 6d to 3e.; 
and the rock marl and broken stone (lias and oolite) from 9d. to 5s. 6d. per 
cubic yard. So many descriptions of ballasting, and so many different prices, 
cannot be heard of in the history of any other railway. 


With regard to the Durbam and Sunderland railway we find 


Some of the embankments on this railway are formed chiefly of small coal, 
which is, perhaps, the best material that can possibly be used for this pur- 
pose ; the cost is stated to have heen 9d. per cubic yard: except, however, 
post largest coal distincts, its use is entirely precluded by the cost of 
carriage. 


Of the inclines on the same line « longer account is given. 


To work this railway there are eight fixed engines: the first, or Sunder- 
land engine, being of 70 horse power; the second, or Seaton Bank-top, 42 
horse; the third, or Merton; 70 horse; the fourth, or Appleton, 83 horse; 
the fifth, or Hetton, 42 horse; the sixth, or Moorsley, 52 horee ; the seventh, 
or Piddington, 85 horse; and the eighth, or Sherburn, also of 85 horse 
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power. Thus the united power is equal to that of 529 horses, The men 


employed in this department are nine engine-mon, at, 24a .a week each; |} 


twelve stokers, at 18¢.; and nine drummers, at 14a. each per week, 

The firet plane, ascending from Sunderland-:to Ryhope, is worked by three 
ropes; two being each 2450 fathoms in length, of 5% inches circumference, 
and. weighing together 43,200 1%; and the third 42 inches ci ACE, 
and weighing 13,216 It., and also 2450 fathomslong. The Seaton plane is 


worked by one 7}.iuch rope, 2,325 fathoms in length, and weighing 32,588Ib.; 
the rope ia drawn out by the wagons Pon ak by gravity. ¢ Merton 
incline has two ropes; the one a 5 inch, 1250 fathoms in length, and weigh- 


ing 8333 1b.; the other of G3 inches circumference, 575 fathoms in length, 
and weighing 6986 1b. The fourth plane is worked by one rope for the ae- 
cending, and by gravity for the descending wagons; this.rope is of 63 .inches 
circumference, 740 fathoms in length, and weighing 8990 th. ‘The Sfth in- 
cline is also worked by one rope, which is of 44 inches circumference, 1425 
fathoms in length, and weighs 7694 t The sixth plane lias two rapes; the 
one- being of the same length and weight as the last; and the other being 
700 fathoms in length, 5} inches in circumference, and weighing 5124 1. 
The seventh and eighth planes are cach worked by a single rope, the length 
of. each of which: is 2450 fathoms: the size of the seventh being 5§ inches, 
and the weight 21,600 tb.; and of the eighth, 4 inches, aud the weight 
15,120 &. The whole weight of ropes, therefore, is 170,545 tb., or 76°13 
tons. Mr. Blenkinsopp, the engineer of this railway, estimates the cost of 
these ropes at 401. por ton, and their average duration about nine months. 
In this case, the annual cost for ropes on this line would be 2283°90/., or 
172-632. per mile. At level road-crossings, the ropes run in channels pro- 
perly constructed for the purpose. The rope-sheeves are of cast iron, weigh- 
ing 28 tt. each, 12 inches in diameter and 7 inches wide; some of them 
being fixed in cast-iron standards, and others in wooden boxes, at intervals 
of:18 and 24 feet respectively. In curved portions of the line they are 
inclined ta the horizon. . At night the way is lighted by large fre-lamps, 
three at each bank-head. 


The description of the inclines on the Dundee and Newtyie railway, 
will very appropriately follow. 

The planes worked by fixed engines are the Law, the Balbeuchly, and the 
Matton inclines. 

The Law incline, which is 1060 yards long, the ratio of inclination being 
1.3m 10, ic laid with three rails at top, four in the middle, and two at the 
better It.is worked by a ferty-horse high-pressure eagine, having a.cy- 
lmder of 21} inches diameter ; stroke 5 feet; rope-roll, 12 feet in diameter ; 
the pinion on fty-wheel shaft having 32 cogs, and the spur-whcel om rope-roll 
shaft 97 cogs; the usual working pressure is 40 th. on the aquare inch. The 
owdinery leads are from twenty to twenty-four tons, including a ballast- 
of four tons, which always accompanies the train in its ascent, and is fur- 
nished with a break and clatches for the purpose of stopping the train in 
cane of the rope breaking. The time occupied in the ascent is about six 
minutes. The counterbalance is of from ten to twelve tons weight. The 
cost of thie engine is stated to have been 27502 The rape is of 74 inches. 
circumference, and weighs 8960 th. The Balbeuchly incline, which has a 
single way only, is about 1700 yards in.length, ascends at the rate of 1 in 
25, and is worked by a 20 horse condensing engine; cylinder 263 inches, 
stroke 4 ft. 6 in., usual working pressure of steam 44 tb., the pinion on fly- 
wheel shaft has 48 cogs ; rope-roll 12 feet diameter; and the spur-wheel on 
rope-roll 97 cogs. The usual load is about 16 tons; the time occupied in 
the ascent being six minutes. This engine cost 1600/. The rope is of 54 
inebes circumference, 900 fathoms in length, and weighs 7056 1h. The Hat. 
ton incline, which is also laid with a single way, descends to Newtyle, at 
the rate of 1 in 13, for a length of 1000 yards. It is warked by an engine 
similar to that for the Balbeuchly incline. The pinion, however, has only 
31 cogs, and the spur-wheel 94 All the above inclines are straight; 
the sheeves are fixed at intervals of six yards, The consumption of fuel for 
the three engines is about 85 tons per month; the coals used are from Pres- 
ten Grange, cast of Edinburgh, and cost 10¢, a ton delivered on the line. 


The plan on the Edinburgh and Dalkeith{railway, for stopping the 
trains in case of the rope breaking is ingenious. 
Dar. Rankine calla it a self-acting stopper. it consiste of taro plates of 
ipon, each havieg a double claw, the pointe of which are 15 inches asunder. 
; are cach 13} inches in extreme length, 9 inches along the 
middie line of cach, and 6 inches wide in the middie, increasing to 15 inches 
at the points of the double claw. The plates are % of an inch thick, and 
5t inches apart, secured together with 14 inches bolts. At the marrow end 
is.a roller,-2 inches in diameter ; in the middle is « 2 inch axle, te which an 
asm.or lever is attached, this lever being connected at ite upper end with the 
last wagen of the train. By means of the roller the stopper ruzs on ope of 
the rails; and the lever, by which it is connected with the wagon, keeps the 
stopper at uniform distance from the train while in motion; but in case ef 
the repe breaking, the train immediately runs back, raises the arm, and thus 
throws the stopper over, which causes the train to run off the rails, 


On the subject of the Leeds and Selby earthworks, Mr. Whishaw 


approves of the mode of constructing the embankments. 
Some of the ta are 
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-Gueed, but there is also a considerable saving effected in the. area of land: 


required. The same observation will ‘apply to the lewer portiona both o 
cuttings and embankments; for by carrying up retaining walls for about 
1} to 2 yards in height, the quantity of excavation is much reduced, and also 
the area of land. Where stone-fence walls are placed on the top of the em- 
bankments, the whole width is 30 feet, and the clear width 27 feet. 


We shall follow this by a description of the Manchester and Bir- 
mingham drains executed under the direction of Mr. Buck. 


Besides the open field drains, circular perforated earthen drains are used 
to great extent in the cuttings. They are each 2 ft. 5 in. long, 14 inches in 
extreme diameter, and. 124 inches in the clear. They are formed as iron 
water-pipes, with spigot and faucet; the clear diameter of the faucet, or 
larger end, being 143 inches, aud the whole depth of the neck 4 inches. 


The following observation is made by our author as to the use of 
bricks, while speaking of the Midland Counties railway. 


The bridges almost throughout this line are built of red briek, the copings. 
and strings being formed ot hagd-burnt brick carth, of the particular form 
required, as on the South-Eastern Railway. This plan might be advan« 
tageously carried out in many other districts where brick-garth is abundant. 


Cowran Hill Cutting on the Newcastle and Carlisle railway here- 
after described, was originally intended to have been a tunnel. 


The strata intersected consist chiefly of clay, with intermixed veins of 
sand. The length is about one mile, the average depth 43 feet, and the 
greatest depth, 110 feet. The width of this catting at level of rails is 26: 
feet. The sides are carried up with slopes of 13 to 1, and below the 
is a retaining wall on either side, built of stone, 14 feet in height, 2 feet wide 
at top, and having a sufficient batter from the railway. On the tap of each 
retaining wall is an open drain, which receives the water from the slope; 
and by means of vertical drains, which are connected with the main drains 
rumaing under, and having the same inclination as the railway, the surface: 
water.is entirely emptied into How Beck. 


On the same line we have some interesting details us to the bridges. 


There are several bridges of wood spanning the rivers. The chief one is 
that at Scotswood Road, being constructed on the skew principle. It is 80 
feet on the and 50 feet on the skew span, and 30 feet high above the 
roed, it is built of iron and stone, having five girders, weighing together 
78 tons. The parapets are of rubble walling, coped with masonry. The 
whole presents a useful and economical piece of workmanship. 

On the branch to Redheugh there is a bridge of oP construction 
which carries a coal-way over the line. This bridge, which is of wood, and 
3 ft. 4 in. wide, represents, as it were, the skeleton of lock-gates, consisting 
of four trussed portions, each hung folding, the meeting parte being fur- 
nished with small wheels, which run on iron segments when the gates are 
opened for the purpose of allowing the locomotives to pass. 


ep 


Buchanan's Practical Hesaye on Mili Work and other Machinery. 
Re-edited by Groage Renu, C.E., F.R.S,, &c. Part I.,30 Plates 
and Text. London: Weale, 1841. 


Robert Buchanan's Essays on Millwork are well known to every 
ctical engineer, and still better as having been subsequently revise 
by Tred ot. To bring the progress of the art up to the present day, and 
to describe the modern improvements was a task yet to be attempted, 
This bas happily devolved upoy George Rennie, and itis almost super 
fluous for us to say that no better man could have been intrusted 
with them, to one who has cultivated with equal success both the 
theory and the practice, who is himself the author and inventor of so 
many of the innovations, which he will be called upon te describe. 
poh, J contributed 20 much to enlarge the world of science, it was the 
least that we could expect of him, that he should come forward ‘to de 
justice to his own works and those of his predecessors, the more 
ticularly as he has in his own factory a museum from which to 
ample means of illustration. 
he present Part is principally confined to the elementary matter, 

but the plates in it which refer to the forthcoming one give promise 
of moet valuable matter. Among them are Bramah’s Slide Lathe, hig 
Lathe for turning Spheres, the Great Boring Lathe, the Wallside 
Drilling Machine, the Double Pillar Drill, the Key Grooying or Slo 
Machine, Self-acting Nut-cutting Machine, m for cutting the T 
of Wheels, apother for cutting the Teeth of Wood on Wheel ) 
Cylinders, Planing Machine for Irony. 
Nasmyth’s ee a: Punching Machine, Heck's: Mendrel for 
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prepared for a work got up with equal care. 





The Lawe.of Trade. By Caantes Euset, C.E. Published in America. 
Lendon: Wiley and Putman. 


Some time ago we made long extracts from this author, explaining 
his system of charging tolls for goods; the work is now published in 
a collected form, and comes before us for recommendation to our 
readers. Mr. Ellet has exhibited great industry and acuteness in the 
investigation of a branch, as he says, but too little cultivated by engi- 
neers. The engineer who is best versed in the technicalities of his 
profession, will still be anadapted to the ald gaye of them, and the 
dae discharge of his duties, unless he should have studied somethi 
else, The engineer is no bricklayer to put down a railway or can 
jost where be may be told, but be is an adviser who has sqeally to 
consult his own reputation in the stability of his works, and in the 
happy position of them for traffic. Mr. Ellet has conferred a boon on 
his profession, in calling attention to the laws which regulate traffic, 
and the revenue to be derived from it, and we hope that he will be 
imitated by his brethren here. 


_... of the Logarithms of Numbers, §&c. By Enwarp RIppie, 
F.R.A.S., Master of the Mathematical School, Greenwich Hospital. 
London; Baldwin, 1841. 


This is a cheap reprint of logarithmic tables from Mr. Riddle’s 
work on Navigation, and as such we recommend it to our readers, 


Practical Rules for the Management of a Locomotine Engine. By 
Cuarces Huron Gagsory, C.E. ndon: Weale, 1841. 


Mr. Gregory is known as the Resident Engineer on the London and 
Croydon Railway, and some months ago he sent to the Institution of 
Civil Engineers a paper on the management of the locomotive engine, 
which since, by their permission, has been republished. It is made 
up in the form of a smail manual, so as to go inthe waistcoat pocket of 
an engine driver, and is printed in a good legible type. We equally 
applaud the design of the work and its execution. 


Ain Experimental Inquiry into the Strength and other Properties of An- 
thractte Cast Iron. By WitL1AM FAaIrBAIRN. 


This pamphlet contains the continuation of Mr. Fairbairn’s experi- 
ments on iron, and we refer our reuders to it as containing some of the 
most valuable information as to anthracite, and the iron made from it. 


ENGINEERING WORKS. 


THE ARTESIAN BORING AT PARIS. 


M. Arago who both asa member of the municipality of Paris, and as 2 
“ savant,” ‘has been one ef the most active promoters of the Artesian Well 
of Grenelle, reported to the Academie des Sciences on the 1st ultimo, several 
details respecting the successful results obtained on the Fridsy preceding, 
which we think will be read with interest. Several Artesian wells on the 
tight bank on the Seine at Epiuay, Saint Denis aad Saint Ouen, had given 
wise to the expectation of a supply to the city of Paris by the same means, 
which up to that time had been found attended with but a slight expense. 
The Municipal Council partaking in these hopes gave orders for the sinking 
of borings in the square of the Madeleine, at Gros Caillou, and at the Jardin 
des Plantes. The former was however abandoned nearly as soon as com- 
menoed, for reasons of a private nature, and the other did not succeed; 
wevertbeless at the Jardin des Plantes the water had risen to within a few 
nt af the surface of the ground, essentially constituting an Artesian spring, 
it hekt out no advantages beyand those of a common well, a8 in 
$0-reise the water to the requisite height itwas still necessary to have 

toa pump. The fact of its not attaining-e higher level at first ap- 
‘yemerkatde, but it-was soon discovered thet the shest of water which 
fed the fountains of Saint Quen and Saint Denis erquped onf or. coma to the 
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Hight on the banks .6f the Seine between Chailiot.end Saint: Gloud—It ~was 


_ thus shown thet this aubterranean reservoir was subjected +6 4 comparatively 


, and could give no enconragement’ to the establishment.of 
Artesion foundations on the left bank of the Seine. a 

Notwithutending’ this, the municipality entertaintag views in. accoriadtve 
with those of a majority of geologists, did not give up the prospect‘of fur-. 
nishing Paris with a supply of subterranean water. -Already aware that seve- 
ral Artesian borings had heen attended with inymense success both at Tours’ 
and.at Elbruf, these being sunk into a stratum separated by the entire chalk 
formation from that of Saint Quen, the council resolved in the year 1832 to 
make efforts to ‘attain this second water-bearing stratum, and-M. Mulot-who 
had already undertaken several of the Artesian wells in the neighbourhood 
of Paris, entered into a contract to-execute the Puits de Grenelle, which was 
commenced in the beginning of 1833. 

Very nearly from the commencement of the undertaking unfavourable 
prospects became manifest. After perforating the tertiary sands, which -ar 
Grenelle are 414 metres (136 feet) thick, and nearly as eeon as the rods had 
reached the chalk, part of the rods detathed themselves and fell to the bot. 
tom of the bore-pipe with great force. Considerable difficulties bad conse. 
quently to be overcome, but these were soon surmounted, and the only result 
of this accident was a slight delay. In May 1837, when the boring had-at- 
tained a depth of 380 metres (1246 feet:8 inches), 2 second and far more 
serious accident occurred—the chisel with which the. ground »was perforated, 
and a length of 80 metres (262 feet).of rods, again fel] tothe bottom. ‘These 
weighed together (100 guintaux) five toms, a mass which it was absolutely 
necessary to raise again to the surface. It is already a-serious. matter to lift 
so consideralle a weight when all the usual mechenical means are allewad +0 
be breught into play, it may therefore readily be conceived that acting at «a 
height above the object equal to thrice that of the towers of Notre Dame, 
and in a space having only a limit of a few inches, the obstacles are incal- 
culable, and success almost a miracle. However, M. Mulot attained his ob- 
ject, he succeeded in tapping a screw on the head of the rods, and thus con. 
necting another length to them, after 15 months of vain efforts, the chisel 
was at length brought up in August 1838, and the works proceeded with~ 
they were, however, destined to be again interrupted before their conclusion. 

The third accident occurred on the Sth April, 1840, the horiag had then 
attained the rock chalk. Although the instruments were used with consider- 
able dexterity, they made but slow progress. Saddenly however the chisel, 
the perforating end of which was extremely sharp, having been raised with 
great force, sunk at. one stroke 26 metres (85 feet 3 inches) in the-chalk. 4& 
then stuck so fast that no efforts could suceeed in raising it, and had much 
force been resorted to, a fracture would have been the consequence, whidh 
would have led to a far more serious accident.—-M. Mulet, whose inventive 
powers set a resolute face against every new difficulty, preferred setting the 
boring apparatus free by enlarging the hole on all sides, in which he was 
completely successful. The fourth accident was of less importance than the 
previous two, the chisel alone became detached, and its fall presented a new 
obstacle. M. Mulot at once saw that the remedy resorted to in the cave 
which had occurred in May 1837 was no longer applicable, and the smal} size 
of the instrument led him to hope that be could pass on one side of the 
chisel. A cavity was formed in ‘the side of the boring, and the instrument 
was forced therein. The works were then immediately recommenced. and 
no other detention occurred. 

At last on Friday, 26th February, after 64 years exertion, the rods suddealy 
sunk several metres,—the workmen perceived that all resistanoc had ceased, 
and after a few hours interval a majestic column of water 1691 feet in height 
(1947 English feet), the weight of which is equal to 53 atmospheres, rose 
from the bosom of the earth. Oar globe having a temperature which in- 
creases as we descend, the water that flows from its interior assumes a warméh 
proportionate to the depth whence it rises. That of the Puits de -Grenelle-& 
at present 27°. 6 Cent. (81°.7 Fahr.) and it will increase as soon as the sides 
of the boring shall have attained the temperature of the ascending water. 

The difficulties which have been described are not the only ones which this 
gigantic undertaking has had to overcome. The sides of the bore-boie are 
apt to crumble away, in which event the fragments falling in would fll up 
the hole and obstruct the working of the boring tackle. The strata which 
are perforated are also full of fissures, which might offer a vent to the ascend- 
ing waters and cause them to be lost. These circumstances in connection 
with others which we cannot here enumerate, render it necessary to line the 
Artesian wells with a metal or wooden tube. This operation, which is not 
an easy one, even when.a well is but some hundred yards in depth, increanes 
in difficulty the deeper the works are carried. To effect it a tube of a certain 
diameter is first introduced, then a second one fitting into it enceseus, a third 
descends through the second, and 90 on ;~—these tubes exactly resembling 
those of a telescope. it is readily conceived that as they constantly diminish 
in diameter, unless they have been very nicely calculated, the eperture at last 
becomes too small for the free working ‘of the bering rods. It iz then necet- 
sary to lift all the tubes. out and replace them by others-of a lerger diarmeter. 
At Grenelle it became five times necessary to remove the whole lining of che 
boring, and also each time tp enlarge the bore-hole to allow ef the initredwe- 
tion of larger tubes.—-Let our readers then figure to themeelves & cast-iron 
column eight times as high as the towers of Notre Dame, which must be lifted 
out and a andther—they will then form a jus! conception of the 
putience, care and intelligence necessary. wae 

The supply of water produced by the Puits de Grenelle te'oqual to upwerds 
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.of four millions . litres (880,387 ns) por'24 houts, being nearly ‘a gallon 

_ for each individusl in Paris.—The waterworks of Gros Caiflou Chaillot and 
.the engine near the bridge of Notre Dame supply at the most, doublé this 

tity ; the well at Grenelle consequently, notwithstanding its first cost of 
$50,000 france (£10,000), affords a cheap supply of water, nore particularly 
if we bear in mind that this kind of fountain requires no repair. 7 

Some persons are already raising doubts as to the continuity of the supply, 
resting their argument on the fact of some of the wells at Tours yielding lees 
water at present than when first opened. They may, however, lay aside all 
uneasiness—if some of the wells at Tours have undergone a diminution, a 

ter number have increased in abundance, their supply having augmented 
y nearly one-third—and this discrepancy as it appears at first sight, is easily 
accounted for, by those who enter into all the facts of the case, being found 
to depend upon the more or less perfect lining of the borings. In the Pro- 
vince of Artois where Artesian wells which have cxisted upwards of 300 
years are found, no diminution of the quantity of water produced has ever 
been observed-—which by the way is quite natural, the sheet of water which 
eupplies these having an almost unlimited extent—astretching as it does over 
a space of several hundred square leagues (1 square league «5 square miles), 
the outlets to which (being these bore-holes) are almost unappreciable. This 
also shows us that greater numbers of wells may be sunk into the same stra- 
tum without affecting one another in the least. The outlay is however too 
t ever to lead us to expect much competition, and the perforation of the 
strata under Paris leaves us easy as to the future. 

From an analysis made by M. Pelouze the water of the Puits de Grenelle is 
of a very good quality, and far purer than that of the Seine or of Arcueil, 
100 litres only gave 14 grammes of extraneous matter (100 cubical inches 

ve 34 grains,) whilst a similar quantity of water from Arcueil, or from the 

ine, yielded 17 grammes in suspension, and 46 in chemical combination, 
(100 cabical inches yielded 4:3 grs. troy mechanically suspended, and 11-6 
gra. troy of chemica) impurities). 

An important question, and one the solution of which will not be com- 
pletely attained for a few months, is the height to which the water will rise- ~ 
referring tu the levels where this water first percolates into the strata, we may 
hope that it will reach higher than the “ Plateau” of the Pantheon—if this ex- 
pectation be realized, all the various districts of Paris can be attained, aud 
the improvements which the municipal council of Paris have long contem- 
plated of supplving every habitation will be effected in a simple and economical 
manner, as it will only be necessary to make two or three other wells like 
that of Grenelle. 

We cannot however be certain of the ascentional power of the water until 
the boring rods are withdrawn from the well, and the lining completed— 
some time is therefore still necessary before we know all the advantages 
which the perseverance of the municipality will have procured—a courageous 

which we cannot sufficiently praise. and which has had to en- 
counter the lively attacks of many persons who fancied it impossible, that 
flowing water could ever be obtained by the means brought into play. The 
council however placed the greatest confidence in M. M. Eymery aud Marie, 
the engineers charged by the “ Ponts and Chaussces,” with the superintendance 
of the supply of water to Paris, and who had first originated the proposal of 
an Artesian fountain. —I¢ was also supported by the opinions of MM. Elie de 
Beaumont and Arago, who never for a moment doubted of the final success 
of the undertaking, their confidence being based on analogy, and on a com- 
plete acquaintance with the geological conformation of the Paris basiu. 

We will endeavour to explain the reasons upon which they grounded their 
opinion :— 

Paris occupies the centre of a basin, bounded on the west by the hills of 
Brittany and of La Vendée, on the south by the range which traverses the 
centre of France, and on the east by the Chain of the Vosges; this basin is 
filled up by successive layers, moulded as it were upon it, and fitting one into 
the other like those sets of cups we sometimes see inclosed in cach other in 
order to occupy less room. 

It will be clearly seen that each of these layers exposes its edges or outcrop 
to the day at greater or less distances from the centre. Those filling up the 
basin of Paris form three successive kinds of strata. The first or upper one 
called the tertiary formation consists of gravels and sands as found at Yon- 
taineblesu, of the gypsum which yields the plester of Montmartre and St. Chau- 
mond (plaster of Paris), of the limestone of Vaugirard and Montrouge, which 

‘supplies building materials for Paris, and lastly, of the plastic clay em- 
' im all the potteries of the capitel.—This last layer contains the sheet 
“of water of St. Denis and St. Ouen. The second formation which immedi- 
ately follows is the chalk which may be seen on the banks of the Seine from 
near Paris to Havre. 

The third consists of various limestones connected with the Jura moun- 
‘tains, and consequently called the Jura formation (in England the oolitic)— 
The second water bearing stratum that of Tours and Elbocof occnpics the 
lower part of the chalk: it consists of a thick bed of sand inclosed in two 
very considerable layers of clay. The sand forms a kind of sponge which 
imbibes the water, and the heds of clay are as it were the sides of a pipe con- 
fining it, and whence it escapes whenever a perforation occurs. This stratum 
then, if it be continuous u the basin of Paris, if it exactly t the 
éups we have described, must crop owt ate certain distance from Paris, and 
“form a kind of cirele round it more or Jess regular in shape. This is actualy 
the case. M. Elie de Beaumont has presented to the Academy a collection 
of samples of the sands belonging to this bed, and obtained at.Cep la Héve 
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near Havre, in the neighbourhood of la Vleohe and Bonne Biable ini the Sarthe. 
from Chateau le Valiére in the Departiient of Indre et Lolre, and from Alli- 
champs near Vasey inthe Haute Marie. All these are identical; and resemble 
the sand brought up with the water of the Puits de Gremelle.. I¢ is shen 
evident to every one, as it long has been to geologists; that this sand forms a 
continuots basis to the Paris basin. Similar in shape to the bottom of a boat 
its sides rise to the day, whilst the centre is at a great depth from the sur. 
face. The waters falling on its edges or filter in and have formed a 
subterranean ses, occupying the entire width of the basin. Geology is thus 
established by the Puits de Grenelle as a positive science in the eyes ef the 
whole world, and the conformation of the Paris basin made known with cer- 
tainty.— Le Constifutionnel, March 4. 


THE MAPLIN 


In the second volume of the Journal, page 38, we gave a description of 
the foundations of a Lighthouse to be constructed on a novel principal, by 


‘direction of the Trinity Board, under the superintendance of Messrs. Walker 


and Burges, the eminent engineers; the spot selected was the Southerly 
point of the Maplin Sands, which form the northern extremity of the Swin 
Channel, at the entrance of the river Thames. The foundationa, as we before 
described, consisted of nine of Mitchell's patent mooring screws, with shafts of 
wrought iron 4 inches in diameter and 26 feet long, one was fixed in the 
sands in th: centre, and the remaining 8 at the angles of an octagon 40 feet 
diameter, the screws were turned into the sand to the depth of 21 ft. 6 in., 
the top being then within 4 feet of the low water mark of a spring tide, 
After the screws were fixed in August 1838, it was determined to leave 
them for a few months; from that period to June 1839, every change in the 
surface of the sand was observed, and notwithstanding that in the carly part 
of 1839, there were several storms of more than ordinary violence, yet 
the screw piles stood firmly, and the sand at no time was lowered more 
than 3 feet. As a precautionary measure the engineers had constructed 
an open platform or raft of timber in two thicknesses, crossing cach other at 
Tight angles, and bolted together at their intersections, which covered the 
whole site within the piles, and alo extended some distance beyond them ; 
round the exterior was raised a curb 18 inches high; over the platform was 
laid brushwood, and then about 200 tons of rough stone which sunk the raft 
on to the sand and prevented it being displaced, between the spaces of the 
platform and the brushwood the sand was allowed to work its way up, which 
soon filled the interstices of the stone. Very shortly after the whole of the 
platform and stone was embedded Lelow the surface of the sand, which gave 
considerable support sideways to the screw piles, and formed a solid body for 
the water to wash upon. Nothing farther was done on the spot till the 
framing for the construction of the lighthouse was ready to be fixed in August 
1840, when upon a careful examination it was found that the raft had com- 
pletely settled down, and the piles as firm as the first day they were screwed 
in—it was then determined to proceed with the erection of the super- 
structure, which we shall now proceed to describe. The lower part consists 
of eight cast iron pillars 18 feet long, 11 inches diameter externally, and 9 
internally, they are fixed at the angles of the octagon, and in the centre there 
is a similar pillar 22 fect long; the lower part of the pillars forms a socket, 
and is fitted over the top of the shafts of the screw piles to the extent of 4 
feet, to which they are attached by adjusting screws of wrought iron; the 
upper part of the pillars also forms a socket 12 inches clear diameter, and 4 
feet deep, into which are fixed the principal posts of the timber framing— 
these pillars are fixed inclining towards the centre. The pillars are tied to- 
gether at top and bottom with wrought iron horizontal bars 2) inches dia- 
meter, fitted with collars and screw bolts; similar bars are fixed on the same 
level in a raking position to the centre pillar, by the aid of which the whole 
are firmly tied and braced together—the top of the pillars stands about 4 feet 
above high water mark of a spring tide. The timber framing was commenced 
by first fixing the centre post 21 feet long and 14 inches square, and subse- 
quently those of the angles, 30 feet long, 12 inches square at the base, and 
10 inches square at the top; they are tied together at the bottom by double 
horizontal tie beams, 12 by 5, and 27 feet long, and at the top 10 by 4, and 
21 feet long; the ends are secured to the angle posts by wrought iron nut 
and screw bolts and iron knecs. There are also raking braces from the angle 
posts to the centre 10} by 9, and 15 feet long; upon the tie beams are laid 
oe joists 9 by 3, the principal posts of the carcase framing are 6 


The interior accommodation consists of a living room 22 feet long, and 2 
store-room in the upper part, and store-rooms for coals and water in the 
lower part. Thus fur the erection was completed in October 1840, within a 


period of three months. 

Above the living-room is fixed the lantern with a all round—it is a 
polygon of 16 sides, 12 feet diameter internally, an 16 feet high from the 
floor to the roof; the principal part of the framing is of cast iron—the roof, 
the interior lining and floor are covered with copper. In the centre, raleed 
upon a perestal, is the beautiful apparatus of a second order of Dioptric light, 
made and fitted np, together with the iron work of the lantern, by Messrs. 
Wilkins and Son, of Long Acre. The height of the light shove the mesa 
level of the sea is 45 feet, and may. be clearly sern from the deck of a vessel, 
in fine weather, upwards of 10 miles off in.all directions. The light. was first 
exhibited on the evening of the 10th of February last, ee Ts 
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ae uae . PLYMOUTH. BREAKWATER, LIGHTHOUSE. | 
- _ A Hgbshouse: is in course of ercotion upen. the weatern extremity of the 
Breakwater; the first stone of which was laid by Admiral Warren, on. the 
‘22nd of Inst, it wae designed by Messrs. Walker and the 
engineers of the Trinity Board, in July last, and submitted to the Admiralty. 
Shortly after, their Lordships gave directions for its immediate construction. 
it is to be erected upon -an inverted arch; the fowndation of which is laid 
about 1 foot 6 inches below the Jevel of low water spring tides, its centre at 
top is at the distance of 37 feet 6 inches from the weatern end or head of the 
Breakwater, and at the level of low water 195 feet. The diameter of the 
head of the Breakwater at the level of low water is 390 feet, and at the level 
of the top of the Breakwater 75 feet. The lighthouse is to be of granite 14 
feet clear diameter, the centre of the light will be 55 feet from the top of the 
Breakwater. The interior will be divided into floors, forming @ store room, 
a dwelling-room, a bed-room, and a watch-room. The lantern 12 feet wide 
and 7 feet 6 inches high, is to show a Dioptric fixed light of the second order, 
with mirrors; the south half.to show a red light, to distinguish it from the 
coast lights, and the north side towards the Sound, is to be white. The 
stones of the lower courses are to be secured with dowels of slate, independent 
of a vertical and horizontal dovetail, the dowels are 18 inches long and 6 
inches square at the centre, and sunk 8 inches into the lower course of stone, 
both ends are dovetailed and secured in their places by plugs in the upper, 
and by wedges in the lower stone. It is expected that the lighthonse will be 
completed by the end of 1842. 


MERSEY AND JRWELL NAVIGATION. 


We present in the accompanying reports of Mr. Palmer and Mr. Bateman 
the groundwork of a long discussion,* which has taken place at the Royal 
Victoria Gallery, Manchester. In this discussion which lasted for several 
evenings, Mr. Hawkshaw, Mr. G. W. Kuck, Mr. Joseph Radford, Mr. W. 
Fairbairn, Mr. T. Fairbairn, Mr. Bateman, Mr. Thomas Jlopkins, and other 
engineers took part. The proceedings ure of particular interest on account 
of the important questions concerned in them, and of the public being thus 
brought to take a part in a professional subject. Of a dehate of such length 
it would be impossible to give even an abstract, but we may mention some 
of the opinions put forward. Mr. Palmer is in favour of contracting the up- 
per part of the river estuary, and forming the river as a funnel; Mr. Bateman 
is in favour of contracting the upper part, but opposed to interfering with 
the estuary; Captain Denham, opposed to contracting the estuary; Mr. W. 
Fairbairn, on Mr. Bateman’s side; Mr. Buck, in favour of cuntracting the 
upper part, thinks the estuary might be partially contracted ; Mr. Ilawkshaw, 
of opinion that the upper part could not be improved without the neck of 
the estuary below Liverpool being contracted; Mr. Radford, Mr. T. Fairbairn, 
and Mr. Hopkins support Mr. Pulmer. Thus in favour of improving the up- 
per part of the river, the numbers are— 


For, 7 .........-. Against, 1 
With regard to the bay at Runcorn Gap, 
For Mr. Palmer, 4; Mr. Bateman, 2; against, 2. 
With regard to contracting the Mersey, 
For, 4...... Partially, 1...... Against, 4. 


Extracts from a“ Report on the Improvement of the Rivers Mersey and Irwell 
between Liverpool and Manchester, describing the means of adapting them 
for the navigation of Sea-guing Vessels. By Henry R. Palmer, F. k. S., 

Vice-Pres, Inst. C. E." 


At the time when inland navigation by means of artificial canals met with 
such extraordinary encouragement, the prevailing opinion was opposed to 
the use of rivers, chiefly on account of their currents, especially during rainy 
seasons. Probably this impression may have derived some of its strength, 
from the well-known bold expression attributed to the late Mr. Brindley, 
under whose superintendence the Bridgewater Canal was constructed. The 
advantages which that celebrated work exhibited over the natural line of 
navigation, af the time the former was coustructed, were no doubt obvious, 
and many other instances might be cited, which would equally point out the 
superiority of an entirely artificial canal, over an imperfect or ill-regulated 
line of river navigation. e 

The actual distance, in a straight line, between the quay at Manchester, 
and the Company's Dock at Liverpool, is about thirty-three miles; while 
the length of the channel, in its natural course, between the samie points, is 
forty-eight miles ; the circuities amounting to no less than fifteen miles. 
Those circuities have, however, heen reduced seven miles, leaving the present 
—— of the line of navigation forty-one miles. 

he width of the river at Manchester is 108 feet, at Warrington 140 feet, 
at Fidler’s Ferry 170 feet, and at Cuerdly Point 650 feet. 
_. From thence it rapidly widens to 3,500 feet. It is abruptly reduced to 
4,200 feet at Runcorn Gap, and, within a short distance, is again widened to 


‘4,200 fee 
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__ *'It was our origina) intention to have published the discussion, but it ¢x- 
tended to such a great length that we were obliged todbandon cur intentions. 
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The widths continue to vary considerably. towards. the river's mouth, ex 
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_ tending in one part to two and « half miles, and.agein, dimigishing to 3,300 


feet at Liverpool. 

The leyel of the highest tide, uninfluenced by a strong wind, intersects the 
bed of the river at Woolston, being a distance by the course of the Channel 
of about 25§ wiles above Liverpool, and the bed of the river at, Manchester 
is 49 fuct above the level referred to. The first weir in the ascending di- 
rection is af Warrington, and the distance from thence to Manchester is 
divided into 10 pools. | 

The navigation of the river between Liverpool and the lock at Warrington 
is dependant upon the tidal water, and the whole of the remaining distance 
upon that derived from the uplands. 


At Liverpool the spring tides rise 2... 0... cc aneccccess 33 feet 
At Runcorn 2.0... ce cece ee cece ee ee cere anne ecsccces EGE y, 
At Warrington......... a pane a eeenis 8 » 


The lowest of the neap tides at Liverpool rise 233 feet, and if the wind be 
strong in the adverse direction they do not extend to Runcorn. The depth 
of water at Liverpool with a high spring tide is 89 feet, but the bed of the 
river is rapidly elevated, and the depth during the same tide is diminished to 
33 feet in a distance of 94 miles. 

A 33 feet tide at Liverpool occasions a 164 feet tide at Runcorn; thus 
showing the bed of the river at Runcorn to be about 16} feet above the 
level of Jow water mark at sea, assuming the line of high water mark to be 
level between the two places. This, however, ig not strictly the fact, and 
will be hereafter the subject of explanation. 

The river is subject to considerable land floods, which descend with great 
impetuosity, and overflow the banks, laying under water extensive areas of 
marshes. A land flood implies an accumulation of the water of drainage de- 
rived from a more than ordinary quantity of rain. The river channel being 
proportioned only to an average quantity, the surface of the stream is neces. 
sarily raised. But the accumulations that are so injurious, and which are 
complained of, are not to he attributed to any natural deficiency in the ca- 
pacity of the channel, but to the permanent barriers or weirs that have been 
erected, which diminish the water space nearly three fourths, without any 
compensation having been provided. 

The evil consequences of such circunistances are of far preater magnitude 
than has heen supposed. It is well known that the water in its descent over 
the lands, washes down such loose soil as it is capable of removing; the 
same being conducted into the channel of the river, it is carried out to sea, 
if the moving power continue to be sufficient throughout the whole distance. 
The natural slope of the Mersey above the tideway is such as would occasion 
a considerable velocity of the water, hut by dividing it into a series of peols, 
the velocity is, as it were, concentrated at the weirs, and the motion between 
them is much inferior to that which is required for removing the soil brought 
down by the rains. The cleansing of the channel is therefore exclusively 
dependant upon extraordinary quantities of rain from whence an increased 
velocity is obtained. 

But if the weirs were altogether removed, it is obvious the river above the 
tideway would cease to be navigable: weirs of some kind are indispensable 
where the slope of a river is great, but it is equally clear, that they should 
be so constructed as to prevent the least hindrance to the motion of the 
floods, 

Seeing that the fixed weirs contribute so largely and injuriously to impede 
the motion of the water, and therefore to elevate its height during floods, we 
find that a large proportion of it is made to pass over surfaces which are in 
no way benefitted, but which are daunaged by it; while its use as a scouring 
power is altogether lost. While these effects cannot, perhaps, be entirely 
prevented, they may be greatly diminished, hy so constructing the weirs that 
the impediment they cause siall have relation to the quantity of water in 
the river. If the weirs were properly made self-adjustable, according to cir- 
cumstances, the bed of the river would be acted upon during longer periods, 
and therefore more effectually cicansed. 

From the parallelism of the upper division, its bed is comparatively regular. 
The lower division is, however, of a contrary character; the extent of surface 
covered by the tides is such as to permit an effect upon their motion caused 
by the winds. The sands of which the bed is composed are therefore sub- 
ject to a change of place, and hence the position: of the shoals are ever liable 
to variation. 

From this circumstance the chenncl or line of deepest water varies also. 
and becomes divided in various places; #0 that instead of one permanent 
course, having a depth which is due to the uatural force of the descending 
waters, several channels are formed, of which neither can be of the depth, 
that in a single channel, would be maintained. 

There can he no doubt that the condition of a river is best for the purposes 
of navigation, when the deepest part is limited to one permanent and regular 
track. This can be effectually obtained only by causing the flowing and ebb- 
ing waters to act in the same lines; such a condition may not be practicable 
where the scale of the river is of so great a magnitude, that the motion and 
action of the water is influenced by winds. e. 2 

The principle, however, should be kept in view, and should be approached 
as nearly as the means extend. A regularity in the outline or borders of 
the river is essential for the production of the effect required; and while the 
opposite banks of ‘the Mersey remain as they now are, totally.inconsistent 
with each other, we caunot hope for the improvement so mech needed, and 
which is obviously within the power of art greatly to assist. 





| okie 
Bat te obtain that degree of regularity or paralleliem which is required 
eettain excrescences in the area must be enclosed, by which it will hocome 
reduced. It is to the consequences of such a measure that the numerous 
ne before adverted to were directed, and which bave now to be con- 


it has been asserted that the open broad areas of the river ai a considerable 
Giatance above Liverpool, are necessary for the maintenance of deep water 
towards the river’s mouth; and it je thence inferred that if the area of the 
river towards the extremity of the tileway were diminished, great injury 
would be sustained towards the outfall. 

The shoals are said to accumulate, and the depth of the channel diminish ; 
and a great proportion of such effects have been attributed to the enclosures 
that have been made from the river in the upper part of the tideway. 

In order to investigate the subject iu qpestion fairly, it is indispensable 
that the source from whence the accumulationx are derived be ancertained, 
(i.¢.) it must be known whether the materials which constitute the accumu- 
lations for the most part are derived from the sea shore, os whether they are 
brought down by the rains from the surface of the uplands? 

That matter is brought from the iuterior and carried towards the sea, is 
a fact too well known to require more than allusion to it. But that the 
quantity so brought down and deposited in the bed of the river is scarcely 

tible, and that it doex not produce any sensible injury, may, I think, 

|} demonstrated in a satisfactory manner. It must then follow, that the 

secumuiations complained of are suzplied from the sea. 1 have confidence 

in being enabled to prove fhat the yrent expanses in the area of the upper 

part of the river, are nat only not beneficial to the outfall, but that they ave 
"fa dt 
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Hf the accumulations were derived from the uplands in any sensible degree, 

e quantities deposited from time to time might be expected to bear some 
proportion to the quantities of rain fallen at different periods, because the 
quantity of matter brought down and conveyed through the upper division 
of the river to the tidewav, must he regulated by the quantity of water which 
conveys it. But it is a fact long ascertained and known beyond doubt, that 
the atcumulation of the sands in the vicinity of Runcorn (above and below 
that place) is greatest when there is least water descending from the uplands. 
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» | stream, I certain 
sands in the vicinity of 


Such is the amount of accuniulation iu one dry season, that it is felt by those 


) navigate the upper part of the tideway. It is then to be observed, that 
the accumulations progressively increase until the arrival of a Iand flood, on 
Which occasion the excess that had become deposited ig removed. The fact 
therefore is, that the quantities of accumulations in the river are inversely ia 

portion to the quantitics of rain; and hence there is less deposit upon the 

of the river in the tideway when the greatest quantity of silt is brought 
down from the uplands. From this reasoning we may infer, that if there 
Were no descending land stream, and if the whole area of tideway were a 
mere bay, the same would gradually silt up, aud become dry land. Such 
would be the fact, and it will be shown that however extensive the recep- 
tacles for the mere tidal waters, they do not contribute to the preservation of 
the ontfall. 

The cleansing of the outfall is admitted by all to be dependant upon the 
ferce of the outtwcard motion of the water. Jt must therefore follow, that the 
inward motion of the same (i.e. the flowing tides) will act in a similar man- 
ner, ahd bring with them such quantities of sand as they are capable of 
moving. The question then refers to the comparison of the inward with 
the oufwerd forces. If the force of the ebbing tide do not exceed that of 
the flowing tide, it is evident that no greater quantity of sand can be carried 
out by the former than that which is brought in by the latter. If the ebbing 
water have an excess of power over that which flows, it is certain that a 

quantity of sand will be carried out then is brought in, and conse- 
quently the depth must gradually increase. But such, however, is not the 
fact, atthough the ebdimy tides are assixted by the waters from the uplands. 

From what has now hecn stated, I trust it will appear manifest, that the 
effect af the fiowing tides in raising the bed of the river, exceeds that of the 
ebbing tides, and lence we may conclude, that the devth qf the channel is 

: ‘ exeiusively dependant upon the water derived from the uplands. 

_ 4 cannot imagine a doubt upon the fact just mentioned, the sub- 
ject is of 50 much importance, that I must beg permission to make use of 
another argument. 

If the deposits in the tideway were derived from the uplands, we surely 

ta detect the fact by reference to the substance of which they are com- 

ad. I have obteined specimens of the bed of the river from various 

of ik, and ‘have found that the substence in the higher part of the tideway 
cotiesponds with that taken from below Liverpool. Ihave also found that 
the foose matter in the bed of the river above the tideway, has a different 
character. It is trne that the strata of the district through which the river 
pasate from its source is silicious, and, therefore, the debris partakes of thet 
chavacter ; but in form it differs, and, as may be supposed, is mixed with 
various other substances, of which coal dust and soot may be taken as pro- 
minent { . Now, the difference in colour of the general mass of 
specimens taken from the higher part of the river, especially that near Man- 
chester, and that of the yens taken from the neighbourhood of Runcorn 
and Liverpool, is such, that po doubt remains of their being derived from 
diferent pirhipr fia 

Considering the character district which the river passes, 
the ixomense consumption of coat on beth its and the prodigious 
quantity of loose coloured matter that msust necessarily be washed into its 
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did expect to. find soe of such matter in the. 
Liverpool, but though I employed avery high mag. 


nifying power, no such- : 

We have also shundance of examples, which preve most ebvi » that 
with tidal rivers the raising of their beds is produced by the flo . tides, 
while the products of the land waters are not observable wntil the ‘have 
elevated the surface to nearly the to which they rise. The dimensions 


of the particles, a descending stream is capable of carrying, depends upon the 
velocity with which the water moves, and that ab nat determined hy the 
slope of the bed. Most rivers appear to be progressively diminishing in 
depth, and heace we may oe that eget ths towards their-outfalls 
were greater in proportion to remotences periods; their slopes 
mouat Therefore have been greater, and the saesce breught. down 

ally so, and the debris derived from the uplands and deposited in the rivers 
must increase in dimension in proportion to the depth at which is is found. 
Although the common velocity of a river may be insufficient for the removal 
of gross particles, (say coarse sand,) it may be sufficient for carrying matter 
of a lighter description, and it is probable that all such light matter ax ar. 
rives in the tideway of the Mersey, during the ebb-tide, is actually carried 
out to sea; but such as may arrive during the flood-tide, which at high water 
does not happen to be deposited on those parts of the bed over which a cur~ 
rent passes when the tide returns, will reneain where if falls. Now this can 
only happen where the sands have accumulated to a considerable height from 
another source before described, and it seemea that the deposits from the 
uplands in the process now going on in the Mersey, are for the msost part of 
the lightest description, and they are to be found only under the circum. 
stances mentioned. All thia reasoning is sufficiently supported by an exami- 
nation of the soil of which the upper portion of the marsh land is composed, 
and may therefore be safely relied on. 

The coasts of Surry, Kent, Suffolk, and a portion of Norfolk, are bordered 
by beaches of shingle, which are kept in perpetual motion by the action of 
the sea, and the component parts are continually sceking a place of shelter, 
and hence they enter and accumulate about the mouths of all inlets which 
have not the advantage of an opposing force, derived from a never-failing 
stream from the uplands. The direction of their prevailing course is deter. 
mined by that of the most frequent or prevailing action of the waves, or 
breakers of the sea, and although a land stream be sufficiently powerful to 
inaintain a passage to the ocean, yet such is the action upon the loase sub. 
stances which compose the shingle, that their motion cannot be prevented. 
and the outfalls of the rivers become diverted into a direction parallel with 
the shore. unless such an effect be opposed by artificial means. 

If, then, notwithstanding the existence of the constant aid of a land streaz, 
it be diffleult to retain an unencumbered outfall, much leas can it be expected 
that a clear opening shall be preserved where such assistance is not available. 

Leaving the operations of nature entirely free from control, it does appear 
that all inlets upon a coast invested by a shingle beach, and which are not 
preserved by the discharge of a stream from the land, must gradually dimi- 
nish, The accumulating process is abundantly exhibited on the coasts al- 
luded to. Dovor, Folkestone, Rye, and Shoreham, afford excellent instruction 
upon the subject. 

Nothing is more common than to assign, as the cause of decay in harbours, 
the enclosure of spaces which previously received the tidal waters, while the 
ordinary processes of nature are totally unheeded. I have never yet heard 
any reasoning which explains in what manner the abstraction of the tidal 
space can or does produce the effects complained of. If the flowing and 
ebbing forces be equal, the latter can only remove from a harbour the same 
quantity of matter the former may have deposited. 

But upon careful examination of all the actions conteined in the process, 
it will be seen that the flowing forces are the greatest, and hence we need 
seek no farther for causes that produce the effects which we obserye and 
Jament. 

But an approach to paralleliem in the banks, is useful in another way: the 
tapering form of the opposite sides is known to contribute to the advancement 
of the tides towards the extreme points of their access. The spring tides at 
Runcorn do now rise to a higher level than the high water mark of the same 
at Liverpool, while some neap tides, if opposed by the wind, wili not reack 
that place. In the latter case the tides at Liverpool return before the whole 
estuary has been filled, which would not occur if the area were to be diminished 
to its best proportion, and the sides properly regulated. 

Very remarkable and interesting evidence on this branch of the subject is 
to be found in the Severn and Wye. The channel of the Severn is /unnel- 
shaped, and the height to which the water rises increases with the distance 
reached; thus— 


At Swansea a spring tide rises 0 feet 


At the mouth of the Avon .. 40 ,», 
At the New Passage........ 50 » 
At the month of the Wye .. 60 ,, 
At Chepstow...... eoepnenese bad < 
Some portions of the rise at Cheptow may, however, be ascribed to the 
—, elise descending from the mountains. These facts | have per: 
80 ascertained. = 
‘Now although the Mersey is of a different form from the Severn, yet it 
may readily be conceived that the momentum. of this body of water: in 
the river below Rancorn, mest, where the space is contracted, as it 


ns 
“ja:at Rangorn Gap, -cause , pannel, and ‘it therefore flows to a greater - 
dicular height at Rancomm Docks than, its naturel level at Liverpool. rhs 
effect hen, a8 before stated, been lienited to-spring'tides, the neaps being con- 
trary. PES ie ‘ 
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Bir. Bateman's Report to the Company of Rrowrietors of the Mersey and Irwell 
Navigation. 


Geariawen—In my reecnt investigation at Rancorn, as to the best means 
of improving the navigation there, I was led to the eonsideration of the gene- 
ral improvement of the river Mersey, and pried of that part which lies 
between Runcorn and Warrivgion. A mode of effecting this in » manner 
which eppeared to me lrkely to be beneficial to every party interested, sug- 
gested itvelf; and, in the beli: f that it is deserving your atteution and con- 
sideration, I take the liberty of laying it before you. 

The improvement of the river for navigable purposes is a subject of great 
dee eal to the proprietors of the navigation—to the town of Warrington, 
and to all who can participate in the advantages which may be expected to 
result, it isa subject which has frequently excited the most serious atten- 
tion, and jt appears recently to have been taken up with a aunt frum which 
some practical and useful resutt may be confidently expected. 

The river possesnes within itself the means of very great improvement ; and 
I am cunvinced, that, if these resources were sufficiently investigated and de- 
veloped. no great length of time would elapse before we should see veusuis of 
three or four times the present burden, unloading their cargoes al the quays 
of Manchester. 

11 is becoming of daily increasing Importance, when we vonsider the vast 
impetus which must be given to the trade of Manchester and its neighbour- 
hood, by the many important railroads which are now constructing—the great 
increase in the carriage of merchandise which may consequently be expected 
—the important benefits which the Inland Konding Bill, if suffered to pass 
into a law, will confer upon the tuwn, and the probable increase in the car- 
riage from that cause ulso—with the necessity of carrying the faciljties of 
inland navigation to the highest pitch of perfection, in order to cope with 
the swerful rivelry of callateral railroads. 

The river, ua far as the navigation extends, may be cansidcred as naturally 
divided into three parts; from Liverpool & Runcorn ; from Runcorn to War- 
rington; and from Warrington to Manchester. 

e first is a wide and open estuary or inlet from the sea, navigable at high 

water of all tides, for vessels of considerable burden; and being from its na- 
ture suvoaptible'ef little improvement beyond the deeponing and straightening 
of the channels. At high water, it is for the most part from two to three 
miles in width; but. at low water, the channel 1s generally not more than 
200 or 300 yards. Upun this portion of the river, steamers ply regularly at 
every tide. between Liverpoul and the various canals which enter the river 
near the town of Runcorn, fur the conveyance of goods and passengers, and 
for tuyging vessels ; and it forms the utmost extent to which the naiural na- 
vi hie the river, assisted by the tdes, oan be regularly and certainly 
made. 
The second division forms the upper ent! of the estuary, separated from the 
lower part by a narrow strait called Runcorn Gap, where the opposite rocky 
shores approach to within about 400 yards of each other, projecting consider- 
ably within the Hmits of high water, beth above and below. It is nearly a 
mile wide at the lower end, and terminates ss in the ordinary channel 
of the river, which is probably about a bundred yards in width. It is only 
navigable at high water of spring tides, for vessels of more than 40 or 50 tons 
burden, and hag been found go beset with inconveniences and diffieulties, that 
the navigation of it has been nearly abandoned, artificial canals having been 
constructed inland, for the purpose of carrying on the communication. 

The third portion lies above the reach and influence of the tides, and is 


strictly an artificial river navigation, having been rendered available for that : 


spe rae necks and weirs, to the town of Manchester, and shortened aml 
stra phtened in varioue parts by artificial cuts. It is only now, however, 
capable uf being used by vessels ordinarily about 40 or 50 tuns burden, draw- 
ing about four feet of water. The depths of the pools vary considerably, 
being in many cases 10 or 1] feet, and in others not more than four or five 
ert. 


The navigation of this part is capable of bei tly improved, and ma 
be adapted ata reasonate, eae the sonvevanee Hf vemels of 150 ‘ies 
burden, or probably more. 

Several bridges would prevent the passage of high-masted vessels; but all 
stewners, and such vessels as could sufficiently lower their masts, might make 
the entire navigation. ‘This is perbaps now of Jess importance than it would 
formerly haye appeared, as, from the rapid progress steam navigation has 
recently made, we may reasonally expect a very large proportion of the trade 
will be carried on by that means; while, to a consic alte extent also, vessels 
expressly adapted to the circumstances of the navigation, would no doubt be 
constructed. A survey for the purpose of reporting the most effectual means 
of accomplishing the improvement of this part of the river is now in progress, 
and I have littie doult thefreport will be of a very satisfactory nature. 

The main difficulty in the way ofa goneral improvement to the town of 
Manchester, so as to take jvestels of the size above mentioned, appeurs to 
at in the ee dea of the neat between Runcorn sud War- 

on; and it is to the improvement of that portion of the river that m 
avetioe has been particularly drawn, and to Shich i shall confine my a: 
servations. 

Whether any definite plan for the improvement of this part, or the removal 


of ita naiural difficulties, haa ever been : rare; but from 
the opmoeition with which Lp magy i Rear 


all atiempiste onrey bridgetoyer the estuary at or 
shat tence, ‘eave been mat -with, and from ‘the jealousy with which 
any arcroachinent on the tideway has Wye 


‘been Watched, the: general impression 
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- ofan unobstructed tidal river. 
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- 1s 
‘present atate-—that 
; think there has been generally a kind of vague idea, that some 
important plan of improvement would sometime or other-be projected, and 
an apprehension that any alteration in the river might tend to prevent the 
accpmplishment of the anticipated scheme; and, therefore, all parties have 
been particularly anxious to keep it in its natural and original state, 

The examination I have made of the river with information obtained. 
ing it, and a earefu) consideration of all the circumstances connected with it- 
have led me, however. to the cunclusion that so long as the river above Run- 
corm remains an open catuary, washed over hy the tide, it will be impossible 
to effect (except at an enormous expense) any advantageous or permanent: 
a kbar 

he main difficulties under which this part of the navigations labours, ave 
want of sufficient depth of water to carry vessels of any size up to Warring. 
ton, except during high spring tides—the short period of time during whi 
it can even then be done—the circuitous and ever-changing channels—and 
the constant aJterations of the sandbauks which are operated on and shifted 
both by tides and land fluods. 

To remove these difliculties—to secure a constant and unchanying channel 
of sufficient depth to alluw nearly a)) vessels to go up to Warrington at any 
stale of the tide, that can reach Runcorn Gaj-—~to give a longer period of 
time during which the navigation can be made-—to do away with the d 
and annoyance of beng neaped on sand banks, :s at present-anrl to do-all at 
a rexsonable and warrautable expense, and sv as not to injure the navigation 
of the pert of Liverpool, nor npesicualy to affect aah other interest, is the 
en to be desired, and the end which, I hope to be able to show, the plan J 
have to suggest will Le sufficient to attain, 

J] have mentioned, that the width of the river st Rancorn Gap is about $06 
yards, and itis bounded at each side by precipitous rocks, Thre tides here 
even When pressed by strong winds, never rise more than 20 or 21 feet; and 
at low water the Piste portion of the channel isdry, there being little more 
than a few feet of water in.any part. 

The plan ] have to propose is to throw an embankment across the river at 
this place, with proper and sufficient locks and flood gates to admit and diss 
charge the tidal waters under certain regulations. 

Were the question merely confined to the best means of improving the na- 
vigation from Runcorn upwards, without reference to any effect to be pro- 
duced below. a simple embankment or weir, with self-acting flood-gates to 
admit. and impound the high tide water, with such locks as might be necessary 
for the navigation, would be al! that would be required; for by that mearts 
you would have a pool constantly filled, deep enough to float vessels to and 
from Warrington, at every hour of the day. drawing 12 or 14 fect of water. 

But it becomes a question as to how far the obsiruction to the flow of ao 
much tidal water, with ite scouring effect upon the chunnel during ebb tide, 
would affect the entrance to the port of Liverpool, or the navigatiun from 
Liverpool to Runcorn; and I am of opinion, that, unless measures ware 
adopted to prevent it, an embankment unly, which would constantly keep up. 
the water, would have an injurious pide 

To prevent this, and for the purpose of always maintaining a deep chatriel 
(and I believe in a more effectual manner than can now be done}, [ wenld. 
propose the construction of sufficiently capacious flood-gates to-disch at 

iulf-ebb of spring tides, when the most eflectual scour is going on, the’ 
ee of water which is impounded, refilling the pool at the next tide.. 
aving thus siated generally the nature of the plan, | will proceed to-ex~ 
plain it more in detail, to point out what I consider its advantages, and te. 
investigate the objections which, it a ra to me, may be urgeil againat it. 

The average height of the tides at Liverpool over the old dock gill, ia about 
15 feet.—the highest being about 2) feet, and the lowest 10 feet. These mea- 
sured from low witer are respectively about 33 feet and 28 feet. 

An 18 feet tide at Liverpool, being an average spring tide, and about 30. 
fect in the river. will rise about 15 feet at Runoorn, and & fyet.at Bank Quay, 
near Warrington. 

Such a tide will allow vessels drawing 13 feet to reach Runcorn, and suok 
as draw 8 feet, about 100 tons burden, to go forwards to Bank Quey. A henp 
tide will searcely bring a vessel anny feet to Kungorn, and it will carey 
nothing at all (but a flat, eben to Warrington. 

The average of vessels drawing the greatest depth of water which resely 
Runcorn, may probebly be taken at 10 feet, varying from 100 to 200 tons 
burden ; and this size includes nearly all the coasters, those engaged in the 
{rish provision trade, and steamers. 

At present, such vessels can ouly get forward to Warrington, at the very 
highest spring tides, perhaps two or three times in the course of the year; 
but, by the = suggested, they will be able to do so as often as they oun 
reach Runcorn ; and, When once at Warrington, all steamers, ond such vee- 
sels as can lower their masts, may go on to Manchester, when the necessary 
improvements on that portion of the river are effected. 

t seems that the difference in the depth of water between Runcorn and 
Bank Quay at high tide. is about 7 feet. Of this ] am inclined to think $ or 
5 feet 1s attributable to the natural declivity of the ground, and the remyine 
ing 2 or 3 fect to the fall in the surface of the flood tide, which, | apprehend, 
never attains the same relative height at Bank Quay ag at Ruvecrn. Hf Tam 
right in this conjecture, the effect.of an embankment will be us follows :— 

A tide ring 15 feet at Runcurn will (as ] have shown before) give, as the 
river is at present, 8 feet of water at high tide at Bank Quay ; but. suppo.ing 
this tide to be retained at Runcorn. and prevented from flowing back, 
water would gradually level itself, by rising at Bank Quay, and falling at 
Runeorn; and if the width of the river wore the same from one end to the 
other, and the difference to begin with was 3 feet, it would rise } foot G inches 
at Bank Quay, making the depth of water there 8 feet 6 inches, and. fait the 
same amount, 1 foot 8 inches at Runcorn, reducing that depth. 13 feet 8 
inches. As the river,.however, is much wider at the lower than the upper 
end, the fall at Runeorn would be less than half the amount of the difference). 
and the rise at Bank Quay more than balf; the depth there 
10 feet. Suppove further, that the Jand or river water was allow 
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into the pou', so as to raise the entire surface to the level of the original tide, | 


15 feet af Runcorn, which would occupy nbout a day and half, there would 
be a depth of 11 feet at Bank Quay ; and, supposing the river is then allowed 
to flow on through the pool as usunl, we must add the fall or declivity in the 
agurface necessary to give it the requisite velocity ;—this would be about 2 or 
8 inches in a mile. and the distance being, say 7 miles, we should have an 
additional depth of from 1 foot 2 inches to 1 foot 9 inches to add, makin 
the total depth at Bank Quay from 12 to 13 feet, being a gain of from 4 to 
feet depth of water. 

As this depth is 2 or 3 feet more than is required to float n vessel of 10 
feet draught. it will be sufficient if we retain a tide rising 12 or 13 feet at 
Rancory, or 15 or 16 feet over the ald dock sill at Liverpool. It is of im- 
portance to mark this. as you will perceive Ly observations I shal! have to 
make upon the ecourmg power | propose to substitute. 

Laying aside for the present any consideration of the effect which may be 
produced below Runcorn. J can see no objection which can reasonably be 
urged against it, but the possibility of the river arounally silting up. by the 
deposition of material brought down by flnods. The mode I have to suggest 
of scouring out the channel, will, | think, almost entirely remove the possi- 
bility of this being the case, in the navigable channel; but, even without that. 
T do not think it would have such an effect. The river wonld maintain its 
course and current along the deep, depositing whatever it might bring down 
on the sandbanks and shallows at each side, where there would be little or 
no current, thereby gradually raising and preparing for agriculture porposs 
an enprofitable waste of sands. washed over now by every high tide by which 
they are frequently removed and carried into the deeps. 

know many instances of rivers maintaining a distinct curse through 
op lakes ; but two, which must be familiar to nearly everybody, will 
sufficient to mention. ‘he Rhone through the Lake of Geneva, a distance of 
37 miles, and the river Bann, for 18 miles through Lough Neagh, iu Lreland ; 
each river poeta rine a deep and distinct channel through the entire length 
of lake. The Rhone, however, and, | have no doubt, the Bann also, forms a 
delta on first eutering the lake. 

I think that, generally, the channel would be improved; und 1f deposit 
was to take place in the upper part of the estuary, where the river would 

t enter into comparatively still water, it might easily be removed by 


ging. 

The benefits to the town of Warrington, in particniar, must be too obvious 

to need any remark. The Sankey Canal would obtain a much better entrance 

it has now; and the Mersey and Irwell Company would have so much 
of their navigation permanently improved. and rendered available for a large 
class of vessels, which they may then take on to Manchester. 

We now come to consider the effect which may be produced apon the chan- 
nel below Runcorn Gap. and upon the entrance to the port of Liverpnol. 

Jt would be of little use tu suggest plans for the improvement of the upper 
part of a river, if the mouth were tu leeome so choked up that no vessels 
eouk! enter; aud, in the maintenance of « good entrance to the port of Liver- 
pool, the Mersey and Jrwell Canu) Company is as vitally interested as any 
other party can be. 

I hope to be able to show, that, su far from the suggested works being likely 
to do injury, they will assist in scouring out and deepening the channels all 
the way out to sen. 

Much evidence was given, in the trial betwixt the Old Quay Company and 
the corporation of Liverpool. in 1827, relative to the scour of the river; and 
from that it appears, that the most effectual in cleansing and deepening the 
channels is that produced by the ebb tide, when about balf down, and the 
land floods; the latter losing much of thelr power, however, in the lower part 
of the estuary. 

As this accords strictly with my own observation, and the information of 
those connected with the river and daily navigating it, T have no hesitation in 
taking it as the fact. 

it appears, then, that the carly part of the ebb tide is of little service in 
improving the naviguble channels of the river; and indeed this must be ob- 
vious, when it is considered that the water is then rumning with pretty nearly 
equa] velucity over the whole bed of the river, and removing probably more 
sand frum the banks into the channels than it carries out of them. 

Now, if any considerable portion of the water that is thus wasted, as it 
were, could be retained mntil the tide was half down, and then set at liberty, 
it would have the effect of keeping up the river for some hours longer at the 
most effectual scouring point, and be thus enabled to work deeper jato the 
channels, and carry the sand or slit removed further out to sea. 

think I can make it clear, that this will be the result of the scheme pro- 
during spring tides; and that. during neap tides, or whenever prevented 
om flowing beyond the gap, the water will nse higher at Runcorn than it 
ean now, and consequently increase the velocity of the ebb. In either case 
there wil! be a strong tendency to improve the channels both above and below 
Liverpoo}. The estuary will contain, to begin with, nearly if not quite as 
much tidal water as it does now, and under regulations which will render it 
of more effecttial service, while eventually the improvement of the deeps will 
enlarge its capacity. 

The Upper part of the estuary and river. from Runcorn Gap to Howle 
Weir, at Warrington. containing at high water of spring ude (including Hal- 
ton Marsh) about }.300 acres, is about 1-17th of the entire arca of the estua 
above Rock Perch. In spring tides, at high water, it contains from 1-251 
to 1-30th. and in neap tides from 1-40th to 1-50th of the whole body of water. 

Mr. Giles, fn his evidence for the corporation at Lincaster in the suit be- 
fore referred to, calevlates the contents of the river at ordinary spring tides, 
from Runeorn to Warrington Bridge, at 101-3 million tons, or about 13,733,000 
cubic yards. Asa lS feet tide at Runcorn falls 8 feet to hulf ebb, consider- 
ably more than half the quantity has flowed out before that time, so that the 

er, say six million cubic yards, ia the only portion that is effectually 
employed in scouring the deep. As this is six bours in ebbing out, the velo-_ 
sa Brceseireg #0 tri or Sighs the-end as to be ineflectual. 
neap tides the is proportionably leas. 
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pmpany in the agers cause; 
gives from nctuel meamirement the ordinary flow of the river above uring. 


ton, and the depth of:a very heavy flood 

have been able to ascertain its volume. 
From Mr. Nimmo's observations, the fair average of the ordinary quantity 

wae A taken at 40,000 cubic feet, or 1,480 cuble yards per mi 


Woolstori weir, tram which } 


mute. 
flood appears to have been about 580,820 cubie feet, or 21,498 1-3 cubic 
yarda per minute. or nearly one million and a half yards in a hour,—probab} 
nearly equal to the tide at halfebb. It was running at the rate of 113 yards 
in a minute, or nearly four miles an hour. 
It is half ebb at Runcorn rather earlier than at Liverpool; and from half 
ere is about three 


ebb to the commencement of the flood tide at Liverpool, 
iod that I would propose to discharge the water 


hours. It is during this 
which would be retained above our embankment. 
1 have stated, that a 15-feet tide at Runcorn has fallen eight feet, or to 
half ebb, If flood-gates were constructed in the bank, 60 yards in length, 8 
feet in depth, and opened at half ebb so us to obtain an average pressure of 8 
feet to the bottom of the discharge, the -quanuty discharged tn the three 
hours would be nearly six millton cubie yards, or abou! the whole quantity 
now contained in the estuary with a similar tide at half ebb, and requiring 
six hours to flow out. : 

Uf the discharge sluices occupied 100 yards in length instead of 60, bein 
then 1-4th of the width of the gap, the discharge in the three houra woul 
be more than nine millions and a half eubic yards, being hulf as much again 
as all the water now left in the estuary at half ebb, and more than 2-3rds of 
the whole contents measured at high water of spring tides, and nearly equal 
to the whole quantity at half ebb added to three hours of such a flood as Mr. 
N mmo mentioned. The discharge would be at a velocity of 10 feet per se- 
cond, or nearly seven miles an hour. and would, after mixing with the other 
water, maintain a velocity of three or four miles much greater than the mean 
velocity after half ebb at present. a 

There cannot be a doubt, 1 think, that, under such regulations, the scour- 
ing power would be greatly increased ; and. while beluw the gap, the direct 
force of this power would be employed fin decpening the channel and carry- 
ing out the sand and silt to sea, the velocity of the current above the ga 
would be so much increased and confined to a particular direction, that the 
channels there would also be deepened, and any casual deposit carried out; 
so that, independent of other improvements, th: channels of the whole river 
would be improved from Warrington to the sea, 

After these discharges the pool might be refilled at the next tide, or when- 
ever the tide rose more than 13 feet at Runcorn, At the lowest spring tides, 
for three or four days together, and at the highest, for seven or cight days 
together, perhaps twice each day, but at any rate every alternate tide, much 
leas frequently than this would, I am satisfied, be found amply sufficient. 

The next point is, that. by the tides being prevented from flowing beyond 
Raneorn Gap, they would rise higher there, and. by thus attaining a fetes 
head or elevation, which will be anuther advantage besides, would produce an 
inereased) velocity m the ebb. 

The tide flows past Runcorn at the rate of five miles an hour; and if stopped 
there by an embankment. and prevented from flowing up to Warrington, and 
filling that part of the estuary, the momentum, which impels it forward for 
an hour after it has turned at Liverpool. would cause it to impound in front 
of the embankment. From calculations | have made, | am disposed to think 
that the additional rise would probably be about 1-20th of the total depth of 
water, or from four tu nine inches, according to the height of the tide. This 
amount, small as it appears, would be of service in neap tides. 

1 have now, ! think, gone over the main points which appear to me mate- 
rially to bear upon the questiun ; and I hope J have succeeded in explaining 
them in such a manner as to render them intelligible, and enable you to un- 
derstand my views. 

If 1 am any thing nearly aaa in the data | have taken, and the conclu- 
stona | have drawn from the calculations I have made, the advantages in every 
point of view must be considerable, nor are these advantages confined to the 
navvigation only ; the ndjotning Jandowners may reclaim a large portion of 
the land above Runcorn. which is now covered at high tides ; a good road, 
with draw or swivel bridges over the locks, may be formed on the top of the 
embankment, and thus join the two counties of Lancaster and Chester in a 
very much superior and more convenient roanner than is now afforded by the 
dangerous and inconvenient ferry. Even a railway viaduct, if carried ata 
sufficient height, would then be no objection; and many miles of railway 
travelling might be saved to the London and Liverpoo!} traffic, by crossing 
here, and joining the Grand Junction at Prestonbrook. 

It only remains to explain shortly the kind of works which would be re- 


ired. 
withe width of the strait at Runcorn Gap is about 1,250 feet. The Led of 
the river consists of abuut 35 feet of rock on the Cheshire side, dry at low 
water ; about 745 feet of sand and silt in the middle of the river, extending, I 
believe, to a considerable depth, partially dry at low water; and about £70 feet 
of rock, all above low water, on the Lancashire side. The rock extends in- 
land on each side, rising considerably, particularly on the Cheshire side, above 
high water level. ; 
1 would propose to construct two sea locks in the rock on the Cheshire side ; 
one 190 feet by 40 feet, and the other 120 feet by 20 feet, with hydraulic 
tes, s0 that sap may be aif-acting, and used for the purpose of scouring. 
n the rock on the Lancashire side, } would recommend the construction of 
the self-acting flood-gates, and between the limits of high and low water 
there is ample space for ten, with 30-feet clear water 1p ngs in cach ; the 
gates to be revo ving on aa upright axle, placed a little on one side of the 
grab Bo Ae one leaf ha the gute should be degre See caniae com 
te, OF course, Must open ohly one way, the larger turning op’ 
river? when, therefore, the flood ‘ide Hoke higher t the surface of the 


ter on the side of the gates, the pressure being greater upon the 
larger leaf than ike smaller, the gtie opens, cad the water is Geely adenited. 
en the tide has reached Ite greatest height, and begina to fall, ) presmre 
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is then reversed, and the gates closes, retaining all the water that has lowed 
past the embankment. To open the fie and diseharge the water en masee, 
various muthods might be adopted. The simplest, perhaps, would be to draw 
up out of the larger leaf a paddle of sufficient eize to make the smaller leaf 
expose 4 Breater surface to the pressure of the water, when, of course, the 
yates would open by the down-stream pressure, as they would iu the other 
vase by the up-stream pressure. The paddles may be worked by self-acting 
balance weights, or by a water wheel get in motion by the fall of the tide, so 
as to make the whole self-acting. The water, after its discharge, may be 
directed by proper jetties into the channel required. 

Over the intermediate space of sand and siJt, betwixt rock and rock, ] 
wonld propose an embankment composed of rock and earth in the manner 
shown in the drawing ; the centre of the bank of | getriate earth or chty : and 
the cuter parts of rock faced with heavy square pitching ouele up from 
Ipw water in a curved minner, as shown ijn the drawing. In order to secure 
us far as possible or necessary the water tightness of the bunk, 1 would re- 
commend a row of sheet piling perhaps 25 or 30 feet deep on euch side of the 
pudd'e wa!lin the centre of the bank, and at the foot of cach slope another 
row of shorter piles, to prevent the pressure of the bank turcing out or blow- 
ing up the sand foundation. 

A enrriage road to be formed aver the whole, passing over the locks by 
draw or swivel bridges, and over the sluices by stone or wooden arches. 

This plan, with 1d feet of water impounded, would afford a sectional ares 
of discharge of 5,970 square feet. The caleulatious in my report are ime 
Upul: ats avea Of 2.400 square feet only, so (hat, i hy that amount we seour- 
ing power was trebled, it would. by using all the means which the Jochs and 
shiices of the plan just detailed afford, be increased more than seven-fold. 

Ata ten feet tide at Runcorn, the sectional area of the stream is now about 
9.800 square feet. he locks and sluices would afford at the same height 
rhuut 4,420 square feet. Although this is jess than balf the present sectional 
area, a difference iu level of considerably under a foot would so inerease the 
velvety through the siuces as to piss the sume sprauntity of water 





WARMING BUILDINGS BY HOT WATER. 


Tun subject of warming buildings by hot water having lately excited a 
morc than ordinary degree of intcrest, owing to the recent disastrous fire at 
Manchester, we lay before our readers a report made to the Manchester Fire 
Assurance Company, by Mr. John Davies, M.W.S., and Mr. G. V. Ryder. 
(We ghall continue the subject in our next.) 

‘* Before we proceed to detail the experiments which we have made, we 
shall briefly describe the appearances observed, and the information obtained 
at a few of the principal places which have been visited. We shall then be 
enabled not only to confirm but to extend the statements in Mr. Ryder's first 
report. 

It has been found, on inspection, that Birch Chapel has, at various times 
since the occurrence alluded to in the former report, sustained inuch damage. 
Wood, matting and cushions have, in a variety of places contiguous to the 
hot water pipes, been charred to an alarming extent. 

With respect to Mr. Barbour’s warehouse, farther inquiry has fully corro- 
‘borated the previous statements of its having been on fire, close to the pipes, 
at different times and in different places. 

Of the Unitarian Chapel, in Strangeways, tne dircctors are already in pus- 
session or information from both Mr. Ryder jand Mr. Rawathorne, and this 
information seems to leave no doubt as to the injury which has resulted 
from the use of Mr. Perkins’ hot water apparatus. 

The heat in the Natural History Museum having heen repeatedly stated to 
vary in different parta of the pipes, and to become, in some cases, the great- 
est at places remote from the furnace, the fact has been contirmed by our 
own observations, and by our subsequent experiments. As this circumstance 
has excited much interest, and been generally questioned, we shall presently 
endeavour to assign the cause. 

The apparatus, which it may be proper to uotice in reference to its general 
form and construction, consists simply of a long, endless iron tube, carried, 
in different directions, from a furnace to which it returns, and in which about 
one-sixth of the whole length is inserted and formed into 8 coil, so as to be 
sufficiently exposed to the action of the fire. The tube is, at the commence- 
ment, filled, or nearly filled, with water, which, by the application of the 
heat, soon begins to circulate, and, in that way, to impart an increase of tem- 
perature to the apartments which it traverses. The dimensions of the pipes 
asc such, that, on the average, eleven feet in length will contain one pint of 
water. Connected with the principal pipe are two others, which are opened 
by a screw, one to allow for the ultimate expansion, and both subservient to 
the introduction of water. 

As far as lay in our power, we have made such experiments aa occurred to 
us, repeatedly, and under every variety: of circumstance. 

Not having any instruments which would furnish specdy and adequate 
criteria for the determination of high temperatures, we have resorted to the 
infamiiation of combustible bodies, and the fusibn of others, depending on 
She recent and high authority of Professor Graham for the degrees which 
they indicated. ‘ ; 

The ordinary method hitherto resorted to for ascertaining high tempera- 
tures. in the pipes, is to file a small portion perfectly smooth, and observe the 
‘progressive changes of oalour which occur. Wedid not noglect this expe- 
tient; and we witnessed, to great advantage, the. successivé and beautiful 
ithty. As the temperature increased, we were presented first with a straw 
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colour, then a deep bluish purple, and, finally, with-a dark ailvery huc. 
fifet is said to indicate 450°, and the blue 600°. 

In the Natural History Museum we applied our tests, but were enabled to 
do 40 only to a very limited and unsatisfactory extent. Mr. Walker, the pro- 
prictor of the patent right for Manchester and the neighbourhood, accoin- 
panied us to the establishment of Messrs. Vernon & Company, engravers, 
where we had the opportunity of trying the system rather better, but still 
imperfectly. Finally, Mr. Walker acceded to our request to have put up, on 
his own premises, a suitable apparatus, which was to be submitted entirely 
to our control, It consisted of an iran pipe upwards of 140 feet iv length, 
26 of which were coiled in the furnace; 20, at least, heing frecly exposed to 
the ful) action of the fire. 

{n addition to the apparatus, as at first fitted up, we had @ branch pipe 
and a stop cock, which enabled us, by cutting off at pleasure a great portion 
of the circulation, to perform our experiments eu a contracted scale. anil 
wider a variety of modifications. 

Mr. Walker, being from home at the time, placed his foreman entirely 
under our directions, so that we had the opportunity of pursuing the investi- 
gation to any extent which we might think proper. It is but justice to state, 
that this person rendered, very willingly and with much practical skill, all the 
assistance which was required, 

‘The apparatus having. on ,Friday the 5th ult., been fitted up and found 
on trial, to be in proper condition, the experiments were commeuced on the 
following morning, at ten o'clock, when the apparatus had arrived at a suil- 
able state. 


I, First class of experiments, viz. those made with the whole length. 

1. The pipe from the furnace hecame very soon sufficiently hot to singe 
and destroy small feathers resting upon it. 

2. Spcedily afterwards, the same pipe exploded gunpowder. 

3. Un the highest pipe, within a foot of the expansion pipe, bismuth was 
readily melted, denoting a temperature exceeding 470°. The pressure at this 
point must have exceeded 35 atmospheres, or above 625]b. on the sqnare 
inch. 

4. Feathers were singed instantly, und matches lighted, at the same place. 

5. Gunpowder inflamed readily in various parts of the flow pipe, and on 
the expansion pipe. 

6. Blocks of wood, of five different species, were charred : froma the dea 
wood the turpentine issued profusely. 

7. Other combustible materials were also severally much charred. 


Il. Claas of erperiments, with the shorter circulation. By thie change a 
greater pressure was (-nmediately observable, as the expansion pipe and severa } 
Of ihe joints emilied steam, and admitted the escape of water, 


1. Cane shavings, on the pipe above the furnace, readily inflamed. 

2. Lead melted at the same place; and the temperature must, therefore, 
have exceeded 612°. Making a rough calculation from the table of the French 
Academy, which does not extend beyond 50 atmospheres, I take 612° to re- 
present 75 atmospheres, or about 1,125%h pressure on the square inch. 

3. Different wood shavings iuflamed on the upper pipe. 

4. Cotton ignited freely at the same place. 

5. Matting inflamed at the same place. 

6. Cotton, hemp, and flocculent matter, collected from Mr. Schuuck's fus- 
tian room, ignited on the returning vertical pipe. 

7. The blocks of wood, tied to different parts of the tube, were much acted 
upon and charred in a very short time. 

Observing the expansion pipe to be in a state of considerable agitation, and 
warned of an explosion, the temperature was reduced, and the experinents 
were, for the time, suspended. 

The pipes having, before three o’clock, been refilled and screwed up, for 
the expreas purpose of an explosion, the following experiments were made in 
the progress of the preparation :— 

1. Mungect was readily ignited. 

2. Different sorts of paper and pack thread were destroyed. 

3. Bismuth fused instantly. 

4, Cotton inflamed. 

5. Sheep's wool became speedily charred, in 2” or 3” after the atop-cock 
closed. 

G6. At five o'clock the sheet lead, affixed to the upright pipe, freely melted ; 
steam issued violently from the bend in one of the upper horizontal pipes, 
and, in three minutes afterwards, the explosion occurred in the furnace pipe, 
at the top of the seventh coil, which presented, on subsequent examination, 
a lateral aperture about two inches long and about one-sixteenth of i inch 
broad, 


In the lapse of two or three minutes after the commencement of the ¢x- 
plosion, the furnace was entircly cmpticd of its contents, which were pro- 
pelled, in a divergent direction, like one mass of fire, so as almost to fill the 
apartment. The force with which the ignited embers rebounded from the 
opposite wall, and other obstructions, occasioned them to scatter in profusion 
like a shower of tre over every part of the place. The noise was 60 great as 
to bring to the spot a multitude of people from the adjoining streets. A 
number of articles in the shop--as, for example, packing cloth, paper, and 
hemp—were subsequeutly found ‘to be on fire in different parts of the pre- 
mises. 

These ap nces, aud their immediate effecta, neem to have been precisely 
similar to those which arc said to have been witnessed at the explosion in the 
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warehouse of Messrs. Crafts aud Stell, aud would evidentiy have been ade- 
quate, in the same situation, to.prodace all the consequences. me 

It may he here observed, that the experiments clearly prove, that the leat, 
in different parts of the pipe, is not uvifurin. Generally it is greatest at the 
highest elevation, where its superior temperature appears to be of the longest 
duration wider ordinary incidental changes. At the conmencement of the 
aperation, however, and a short time aftor fresh fuel had been appiied, the 
temperature was highest in the flow-pipe contiguous to the furnace. Another 
circumstance, likely to produce an ineyuality of heat, may be asdverted to: 
the tubes ire far frou being of uniform internal diameter; the consequence 
of which must he, that as the same quantity of water has to pass, in the same 
time, through every part of the apparatus, the liquid must move with greater 
velocity at one place than at anather, and thus. from obvicus causes, duvelop 
a greater quantity af caloric. The difference is sometimes so great in the 
relative hores of the tubes ewploved, that in some which were examined, one 
tube had an internal diameter of 9-16ths, and another of 3ths of an inch. that 
is to say, in the ratio of three to four; or, taking the relative arens or sections 
of the tubes, which represent the relative quantities of fluid contained in a 
given length, in the proportion of nine to sixteon. Thus, taking the velocity 
reciprocally as the section of the pipe, the velecity of the water at one part 
of the apparatus being represented by sixteen fect, the velocity in another 
part would be nine, or the rapidity of the current would be at one place nearly 
double that which it was at another. 

Jt is stated, in a work recommending the hot water system, that “ the ap- 
plication of heat fills’ the ascending or flow-pipe “ with minate bubbles of 
ateaw which rise rapidiy to the upper part of the tube, and became there con- 
densed into water again :” now. as condensed steam, wherever it occurs, 
produces abent seven inees as much heat as the same quantity of water at 
the same iemnpcrature. we have, at ouce, a reason for the heat of the pipe 
being generally greater at a tlistance from the furnace than contiguous to it. 
This apparcnt anomaty, which has been repeatedly observed and denied, ad- 
mits, thorefore. of an casy explanation, 

The exjtosion may. under diferent circumstances, occur fram various 
Cast &. 

1, As water cxpands in Mdh clout five per cent. from 416°, its point of 
greatest density, to 212°, the heliog point, the expansion must be very con- 
siderably more when raiscd to high temperatures. Lf, therefore, the pipes be 
nearly Alled with water, and the expansion pipe not adequate ar in proper 
condition, an explosion must be inevitable. Dr. Grabam states, that, from 
freeziug ta boiling water, the expansion is from 22.76 to 25°76: 100 to LOi-4 
nearly. 

2. The conversiun of the water luto vapour, producing an etpansion which 
is in the proportion of a pint of water changed into 216 gallons of steain, 
“with a mechanical force sufficient to raise 2 weight of 37 tons a foot high.” 
Must present & pressure upon the tubes sufficient to ensure their destruction. 
Pr. Graham makes e cnbiec inch of water to expand into 1,604 cabie tuches 
of steam, or one pint of water to become nearly 212 gallons. 

3. it has been observed, a an ordimary occurrence. by those mneh arcus- 
domed to the apparatus, that, in some enses, a quantity ef gas is venerated, 
and bas been found to escape, in considerable quantity, when an aperture is 
made inthe opper part of the pipes. The only gases which cond be thus 
obtained ere the clements of the water, oxygen and hydrogen. The former 
woukf probahbiy he taken up i the oxydation of the metal, Now the hyire. 
gen gas, which swould reniain, has sever been deprived of ity elasticity, and 
never made to chanze its state, hy any compressing force hitherto applied. It 
is obvious, therefore. that inevitable danger must arise from its production. 
it max he worth while to remark, that air. eteato, and hydrogen gas expand 
in the satae proportion by auginentation® of temperature. The hiw discovered 
at the same time, and by independent methods of experiment, arose out of 
the researches ef Dr. Palton and M. Gay Luscac. Itauay be thus expressed : 
Actiferm bodies expwnid the 1-480th part of their balk on the addition of each 
degree of teruperature, Thus, laviog 420 cubic biches of steam or hydrazeit 
gas at $2", the mass becontes, at 3:5. 482 cubte inckes: at 34°, 482, cabic 
inches; andco an: or,in a gener) form, a bulk @ raised d? of temperature 


ad 
becomes a + 136" 
- 4. The last source of explosion to which it is necessary to reftr, arises 
from. any casual impedinzent in the pipes; and it freely admitted, that in frosty 
weather such an impediment is likely {o ocenr: it has been found to resmit 
fren: ether causes, ad m the case of extraneous niatter accidentally getting 
inte the pipes, an example ef which was recently presented in the establish. 
ment of Messrs, Wood and Westheads. 

In'a very obliging letter received, in the course of the investigation, from 
iy Robert Sumtirke, it is stated, that, thouga he ha» “ never seen the pipes 
Leated sufficiently to ignite wood, except on one occasion,” yet, “ if a fire is 
incantiviwly made whea there if a stoppage in the pipes from frost or other 
aceideatal canse, the pipe within the furaace may le burst or made red hot 
near the furnace, 1 have known the pipe,” he adds, “ so heated only in one 
instaacc, when the red heat extended to 2 divtaace of upwards of 12 feet from 
the furnace,” 

Sir Robert concludes bis letter by suggesting a protective modification ef 
the apparatos. “ ‘Therefore,’ he observes, “1o preveut the risk of fire te 2 
buikling, | would never place ¢he fupnace in a room or cellar that is not fire 
proof, nor would | have the pipes in any part of their circuit in actual contact 


with wood or other combustible material. Security,’ be continwes, “4s still 
more effectually attained by having a saiety-valve upou the pipe near the fur- 
nace, by which explosion or excess of heat would be prevented.” 

That which has happened ence, may, under the same circumstances, happen 
again. The exclusion from aefual contac! with combustible materials, could 
it he permanently ensured, would, when the red heat extended along the pipe 
epee of twelve feet, afford, at least, vary reasonable grounds for appre- 
sension. 

On this system of warming buildings, {herefore, danger must be produced 
from cither negligence in the feeding of the farnace, or any stoppage in the 
pipes: the former evil may be obviated by proper precautions; but the latter, 
eccurting unexpectedly, exists wauhserved, and precaution and care must be 
equally nnavailing.” 

Signed, Jonas Davine, 
Groucs Varnow Rynea. 
Maveh 10, 1841. 





GN THE STYLE OF WREN. 


FoLowrxe in the train of Palladian architects comes Wren, another 
of the school, though exercising its sentiments in a different way. He 
took from Valladio the idea of modifications, as ulso he learned from 
Jones the art of distribution: but then, he also learned a something 
of the sentiment of English architecture, and so fashioned a style com- 
pounded of them all. Not that he deviated from classic rule, or in- 
dulged ina detail inconsistent with the whole. This Wren could not 
do. But inasmueh us the broad masses of Palladio and Joues, were to 
be sacrificed to the more inodest limits of ecclesiasticul structures, he 
had to prepare his features for altitude rather than for breadth.  In- 
stead of the artist having to lead the eye upward, he had now to pre- 
vent its tuo hasty useent, ond had to enchain the fancy here or there, 
as if to compel the eye to wander where otherwise it would instantly 
sour. In hin we see the firat arehitect of his school for beauty of 
ontline and simple elegance of form. In Jones we view the artist 
more in his dispositions of effect, more in the skilful appropriation of 
the parts, than in the finished elegance of the parts themselves. Io 
Wren we see more justuess of expression, more attention to parts, 
and richness more tempered with chastity. Jones was the master, 

ntural ond often carelessly so, Wren was the master, designing more 
hy principtes, and adjusting leading objects ere the richness of orni- 
ment appeared. Janes seemed to delight in masses of light and shade, 
in bold contrasts, in feeling touches. Wren allowed the’ orm of a 
part to display its dignity, and allowed the contrast to appear in 
changing outli-.es. Both took their lessou from Dalladio, but Wren 
studied symmetry the most. Jones took Palladio's errors and revived 
them; Wren improved upon beth im the outline. He took also from 
the antique to improve, as he also hortowed from Miclwel Angelo to 
surpass hit. 

Besides this, Wren was the first to bend Romun arelitecture into 
the portry of the Christian without violence to either. This idea 
springing up on the decline of Romun urt, and differentiy exhibited at 
Jater periods and in the middle ages, was perfected by him unt! classic 
orders and figures tapered into every varicty of elegauce. But the 
spirit of design in Wren was different from that in the olden times. 
A departure front Roman precedent was then an imiovation, Io which 
the purity of Roman detail was sucrifced to new forms and increasing 
altitude, whereas Wren on the contrary, on the resturation of the Ba- 
silica, caught the poetry of the monks only to give life und richness to 
Rowan grandeur. Wren's great aim was to give the eye a succession 
of pyramidal ubjects, the moment those objects were separated from 
the inass; there is otherwise a repose and solemn dignity about the 
lower parts of his edifice. To carry out this idea involved a variety 
of figures and a change of ornament, which became as essential to the 
line of ascent as necessary to enrich. The line of ascent is never 
broken; the eye easily advances, whilst, as it advances, a change as 
consistent a3 various appears to meet it. In St. Paul’s there is a total 
contrast between the lower part und the superstructure, In St. Peter's 
there is a breadth of parts about the superstretnre uorelieved. in 
St. Paul’s the horizontal lines growing pradually fess prominent to- 
wards the dome terminate into sweeping perpendiculare. In St. 
Feter's the horizontal is never sacrificed for a moment. In St. Paul's 
the objects multiply its proportion to the height, as also parts get 
sroaller, that is, divisions and sululivisions of parts appear, whilst each 
grows narrower and more towards a pyramid. Where Wren grew 2 
endless variety, the architects of St, Peter's only tamely aseen a. 

Wren therefore wus the firel who whilat be spread grandeur and 
massive repose beneath, drew the eye by a thousand urtifieies intothe 


more. plening beauties above. ne 
ff Palladio gave the same spirited outline to the basilica, Wire : 


‘Smeproved apon him by-the variety rather than by the number by his 
eontrivancies. — es 

Thus far we see the peculiar excellencies of Wren, which whilst 
they mark bim as a Patladian architect, evince an original turn for 
purity of style. It is to be regretted that the works of the French 
architects influenced him so much in Winchester palace, and affected 
his designs ‘for palaces and private buildings, for then there would be 
no blemish upon his architectural fame. As an ecclesiastical architect 
he ranks as the first, casting by the brilliancy of his genius Palladio 
and his other fallewers into the shade. In conclusion, he differed from 
Jones materially in the position of lines, conceiving only two beautiful 
positions of straight lines to exist,numely, perpendicular and horizontal, 
whereas Jones delighted in oblique positions. Ile saw the great mean- 
ing avd beauty in these as they existed in the mansions of Palladio, 
and traced them, as he did all things, to their detivation—nature. 

FREDtRICK East. 
March, 184}. 





PROGRESS OF RAILAVAYS. 


Lovsdon and Brighton: Raitwey ~The works ou this great catertaling sre 
appreuching eanpletion at even a more vipld pace than the last report of the 
Directors gave us reason tu eapect. Goth the Merstham aa! Raleomte tuu- 
nels are finished ; and a small portion ows of cutting remains to Le exeivated 
at the approteles. Mr Rasiriel, the engineer, has cheaged to eonvey a 
arty of fhe Directors on the Hing fcom Londen-Dridee to Hayvard's-heath 
inthe ecurse of amonth, Af Chevton the tanned is nerrly finished sand the 
fine wit] be cormpleted frem Brighton tu the Hassveks station in dune. leaving 
only the small portion of the due which extents from tbe Hassocks ta Has - 
ward's-heath urfinished. Weare assured that the opering of the line thruugh- 
Gi the entire dutaree wilt take phaee by Augu dt neat.—Brighion Gazette, 


Mar chester and Leeks Rotheay—The Siumit Twine, the ouly portion of 


Gee radway which remained unopened. beme conrpleted, this tiie was apenedd 
throvghout on Munday. The train eunsieted of twe carriages: baths being 
of an entirely new construction, but somewhst digderent from cach other, 
The body af one of them is about 16 feet Ly 7, and is G fet @ inches bigh. 
There js 9 compatment in the centre 7 feet square, and is built after the 
fashion of a gondola. The interior of this compartment is fitted up with 
spemlid mahogany suius.dineLaith eriason phoh, ant trimmed woul sik 
gymp; and the top port above the sofa boxes is composed of plate glass with 
silk eurtaing, The two end compartments are open above ; tut a eurtain 
made of waterproof fabre can be drawn down at pleasure to screen ihe p2s- 
sengers fram the rain, so that ta these carriages a person niay enjoy ali the 
comforts of a first-class carriage ; and at die same (ling, Le enabled to sarvey 
the country through which be is passing. The olher ¢eciage, the Fonrixé, 
is similar ti: its jeneral arrangements, buts. fiitedup ’ den atdy. Te se 
carriages, which were made ty Mr. Melis, of Creeuheys. are adapted for 
summer travalings thete are but two of them, and thes are merely for an 
exreriment. The fires in them will, we underste si. be the same as ra the 
first-class curriages. ‘Ube first cuods train, olden paste | through. was nde n 
by an engine eailed the Marchester. nade by Messrs. sharp. Reberts gad da, 
Of Mauchesien——ALeeds Intelligencer, 

Menehrstir and Jtirminghom Radway ~ lie di last nusver of the dana 
We anno ince t that the directurs of this great wade rlaldia have seleeied die 
design of Messrs, Carpenter acd) Rbvthe of boron for their siden al we 
think this selection is one whieh will have the cuees of widiip ancther five 
specimen of archiiceture te hiacebestor. The decgnin hase bow enbuatiod 
fo pildic estubicion at the Viukaea Gade. ahe approach ie the salva 
ecaumences ty Ducie-street, Lat haere al, oa mich an Utcanead Ghar 
Way leads on do the railway, which is thirty -t1 o feet above the lever: ot Store: 
street. “The internal airanzenent: of fhe stton, of whieh we have heen 
favoured with a sketch. are excecdingly convener ft. and appear tac mbine 
all the improvements in railway engineering, wih Che vditien at rome navel- 
ties. for whieh ube diteetora ore dadebied tu their distuspushed emuneer. G. 
W. Buck, Msg. OF these the asust suikin are, the sitaedion oF the engine 
stable and the conscrvetion of the turn table. or appavaios “ur mest te 
engines and carriages from ane line ef rails to auether. The engine stable, 
which will contain stalls tor six engines aud tenders, iy pl awed at the rermimus 
of the yails, instead’ of being ata distance from the station, the pusiion 
ustilly adopted, by whieh plain much time will be econumieed iu ihe digpatel 
of the trams. By this arrangemest the engines, ate: bringing the ‘sins 
iuto the station. can he detached (herefram and turned round without the 
cagine and tender being: anecoupled, and thon go into the stable (remain 
there, or to receive coke and water, and return upc another me of rails to 
the departure side of the station, to take out anaihe: train, er proceed tou the 
principal engine depot at Longsight Thiy turn tale consist: of a circular 
plate of iron, thirty feet iu diameter, lo be maved by a siaull steam cngine 
hi Seg to he oreeted, The mode of turning the table is very ingemtuus. 
‘Instegd of the ordinary method of employing manual Inbour, Air. Bu k in- 
tends to make « portion of the under side of the plate answer the purpose of 

“ey, a strap or cham being passed rotind it, and @ fixed pulley in con- 
noi With the steam ergine, and by these sneans the ponderous machine 
| tég load will be moved round with the greatest ease; ynd the labeur of al 
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STEAMNI 


The Onited Steam Mrigate Missouri—-From the New Orleans Picayune —This 
magnificent vessel is constructed peeially af live oak fram Atfakapas, in 
4hiy state, and her entire cost is 500,000 doWars. In her rig shre will resemble 
a handsome hark, and her builder has constrmeiod the hall sa admirably, as 
to render her, a3 a sailing: vessel, a No.) af the United States navy. | She 
wil) sail the greater part of the time. as her bunkers only carry about 800 
tons of cual, or suffictent Jor 20 davs’ steaming. Her spars. particularly the 
foremost and mainmast, are as heavy as those of a first clase frigate: anikshe 
is so constructed as to be able to ship and unship her paddle-wheels with the 


wheel-house. vod 3 forward of it on each side. She is to ewry two 10-inch 
guna forward, which are to traverse the greufer part of a cirele on a swivel ; 
these two guns will be able to carry shot nearly 00 pounds weieht, as 8-ineh 
guns earry 641. shot. ‘The other 16 guns are to be 8-inch bore. On account 
of the result of various trials, the whole of crduance is to ennsist of Parxban 
guns, She will be re dy for sea in July next, 

Taylor's Improvements in Steam Boals—-We have been in-ormed that Capt. 
Taviur. of her Majesty's ship Sn Josef, has Intely been engaged in a course 
of experim nis in Uamoazs, with a view to the prevention of catlisions be- 
teen atean-vescels, and steam und sailing vessels. such as those which have 
af Yete been of so frequent oecurrence. and which have Leen otlended with 
sich deplorable lees of property and dife. Qur informant siates that those 
experiments promis: the most satisfactury result, He vga tal Captain Tay- 
Ly hias disecvered x plan Ly which thesteam bou will Le placed cumpletely 
under the cuntrol uf the persons on deck. as, immediately danger is seen, the 
steamer ean be atepped, ov turned rommd upon her own centre. and within her 
own lengrh, without stopping the engine. er callin to the engineor.” We 
have been furnighed with sume dytaile relative ta Captain Ta) lor’s invention, 
which we withhocd fee che eresont, as we nnderstand be conlempletes taking 
out a patent: tut should his discovery, when farcher tested. be found prac- 
ticalle, and sould it have the effeet of proven‘ing. in fature, sich melancholy 
consequences 6 thore which resulted from the late collision between she Not- 
lingphaa 2 ft leverncr Fenner, this ate and meriterions offieer will have 
renfered -. 4! important service ta the interests of humanity.—- Zines. 

British () ocvant Presideat Sleam Stne--T was whispered in the more 
suleet cor er hal ciretes on Moneta, that ths British and Ameriean Sieam 
Naviestion Conmany hatred hei amides: ¢ shins. the British Queen amd 
Pre ont. ie the Belosta Governed. The Presiuen: is now on her voyage 
fron. Smerion ind willit is ad.ed. have to be surveyed before the contract 
ean oe consiered datintively concluded s+ but. if our information be correct. 
ofviiahwe haven dewbt. the British Queen has already been ** proved,” 
and 3s. inact. the property of the felgiun Gavernrmaent. The future desti- 
nation of dhe (wo vessels is searcely less certain. The Belzians are ansious 
fo push their commerce in every possible way, amd we believe ii will turn out 
that the Usitish Queen and President hive been purehused with the view of 
forming a rernlar stecin communication between Antwerp and New York, 
~—Morniny Post 

The Goreral Sieam Navigation Company —TMhe half-yearly meeting of the 
proprioters was helt on Tuosday, the 23rd idicat the affiee in Losatiard- 
street, Brom the report of che dirertots it was collected that the epersbons 
of the past year bad been attended with snecess, and that the affairs cenorall 
were In aeniise of prosperous advimeement. Pall explanations were ilered 
Intu npon Various points duteresting to the proprietors, and appeared tu atord 
much actiainehou. Lf was resolved. that a considerate sum shborhl be wppre 
printed tawarl the vst a1 two larce steamy ships of 600 and £09 rans, new 
Binuiding hy Messrs. Green, Winram. anc broen. and che eustemart aiden 
and bonus were devised, 


MISCELLANEA. 





frtesian Well at Pecosi - Por setne Uime past these works had bec going 
on in the vicinity o. the Larracks in the Carn Market, when, after digging 
G6 Austrian fath ns. the uudertiking was crov ned with complete success, in 
the first week of Oho pres at month. ‘The water rashes up in such abaivfance, 
that it ha. doen eaimated to execed 12,418 Gallons per day. and a ben it first 
made ifs appe raaee. ticvas with some diffeulty that several shops in the 
neighbotchved were preserve iron inundation. 

rtesiat Wells in the Onerts of Thebes, —Thia Oasis is raat -three leagues 
no length, aud from ivy to four in biea th. and: is studded with Artosian 
wells, which have bcen votiecd by Arayo. The aucient inhabitants used to 
dig simmare wells through the superficial vegetalle ecil, clay, marl, and marly 
day, dean to the liinsfone, from twenty to twenty-five metres In de th, 
The last reck contains the water which supplies the wells, and is called by 
the Arabs Agar el moya. in she rock, holes were Lured from four to eight 
inches in diameter. ‘Shese holes were fitted witha Liock of sandstone sup- 
plied with an iru ring, incrder to stop the supply. when there wax danger 


of nuotatine the ennwire 
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Crowland dbbey—A new gallerys is im course of erection in this sacred edi- 
fice eupable of accotmpindating 150 sitters, which, with other improvements 
made, and in, contemplation, will add greatly to the beauty of this trcly 
“majestic pile of Gothic grandeur.” 


New Pier at Cholrea.--Lord Calegan bax given instructions for a splendid 


ier to Le erected In Cheyne-welk, Uhelsea, opposite thy pl-ce where the 
‘shnp ef Winchester’s pater formerty stood, and Mr, Lewis Gwhitt has taken 
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the land tu open a new street from the water up into the King's-roal, The 
iron stcam boats, after Good Friday. will commence running to Battersea, 
Wandsworth, and Putney. 

aAsphatte Covering —The Directors of the Seysse} Asphalte Company, (Cta- 
tidge's Patent), have made a contract with the Greenwich Railway Company, 
tp cover the arches of their Junction line, to the extent of 240,000 superficial 
feet. It is also understuod that the floors of the several cells of the model 
prison will be laid with this material. 

New Lighthouse at Plymouth.—The ceremony of laving the foundation stove 
of the lighthouse intended to Le built on the west cnt of the Plymouth break- 
water, took place. ‘the weather was delighifully serene, which aided much 
tu the interest of the ureasion. The stune hating been prepared it: was 
luwered into ils place. and Rear Adiniral Warren, Admiral Superintendent 
of the duckyard, havin. pluiabed jt, spread the mortar, and several coins of 
the realm were deposited beneath the stone, 

Engineering Tnnours,—We have much plousure to announce that Isambard 
Beunel, the engiveer-in-chiet of the Thames Tunuel, bas heen knighted by 
Der Majesty; we hope that this is but a commencement of bestowing a few 
Loncurs on the engincering profession, Which we have aivocited. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 23ap FEBROARY, FO Zorn MARCH, 184). 
Siv Months aliawed for Enrolment. 

Gronct Exoraxn, of Westhury, Wiltshire, clothier, for ‘‘ improeements 
in machinery for weacing woollen and other fabrics, and for twisting, spool. 
tag. and warping woolh as, also for improvements in the manufacture of woollen 
doceking.”—March 2, 

Joun Wu.«re, Nassau-street, Mary-le-bone, upholsterer, and Joun 
CuHaaces Scuevress, of George-street, Saint Pancras, ruusical instrament 


maker, for“ improvements in constructing elastic seals or surfaces of furni- , 


fure.”"—March 2. 

Henry Newson Brewer, of Jamaica Row, Bermondsey, mast and block 
suaker, for “an improrement or improvements tn wooden blocks for ships, 
rigging, tackles and other purposes, where pullies are used."—March 3, 

Joan Rann, of Nowland-street, gentleman, for “ certain imyrorements in 

_ for the manufacture of frame work knitting or hosiery.” — 
March 6. 

Tuomas Sexzncer, of Liverpool, carver and gilder, for ‘‘ an improrement, 
or im ents in the manufacture of picture and other frames, and cornices 
applicable also to other weefl and decorative purposes.”—March 8. 

Joun Var ey, of Bayswater Terrace, Bayswater, artist, for “ an improre- 
mend in .’—March 8. 

Joun Wrtutam Neve, of William-street, Kennington, engineer, and 
Jacaquz Evovanp Duycx, of Swan-street, Old Kent-road, commission agent, 
‘for “certain improvements in the manufacture of vinegar, and in the appa- 
ratus employed therein.’ — March 8. 

BensaMin Saots, of Stoke Prior, near Bromsgrove, butcher, for “az 
improved apparatus for making salt from brine.”’"—March 8. 

Joun Warxzn, of Crooked-lane, King William-street, for “an improved 
hydraulic apparatus.’'— March 8. 

Ricaanp Lawrence Sturtevant, of Church-street, Bethnal Green, soap 
renin tait fot ‘‘cerlain improvements in the manufacture of soap.”—~ 
March 8. 

Tnhomas Josgra Dircusres, of Orchard House, Blackwall, shipbuilder, 
for “ certain improvements in ship building, some, or all of which, are appii- 
cable to steam boais, and boats, and vessels of all descriptions.”—March 8. 

AntHoxy Topp Taomson, of Hind-street, Manchester-square, doctor of 
medicine, for “an improved method of manufacturing calomel and corrosive 
sublimate.”—March 8. 

Srepnen Gotpnen, of West-street, Finsbury Circus, merchant, for “ im- 
: in preserving animal and veyetable substances 
March 8. 

Joux Werrnyrser, of West-street, Finsbury Circus, printer, for ‘ im- 
provements in preserving animal and vegetable substances aad liguids.” (A 
eommunication.}-—March 8. 

Tuomas Cranx, professor of chemistry, in Marischal College, Aberdeen, 
for “a new. mode af rendering certain waters (the water of the Thames being 
among the number,) less impure and less hard for the supply and use qf manu- 
Jactories, villages, towns, and cities.”—March 8. 

Joun Baptist Farey Witnkecm Heimann, of Ludgate Hill, merchant, 
for “improvements in the manufacture of ropex and cables." (A communi- 
cation.) — March 8. 

Joun Docxaxzz, of Ga)way-street, Saint Luke’s, gas fitter, for “an im- 

ovement, or improvements on gas burners.”—March 15; two months. 

Ricwann Lamine, of Gower-street, Redford-square, surgeon, for “ mmpreve- 
ments in the production of carbonate of ammunia.”—March 15. 

Wittiam Newton, of Chancery-lane, civi] engineer, for “ certain improve- 
ments in machinery or ayparatus for picking and cleaniny colton and wool.” 
(A communication.)}—Mareh 15. 

Rovrnr Wanineron, of South Lambeth, Surrey, gentleman, for “ ime 
provements in (he operations of tanning.” —March 16. 

JonzeH Macnsnay, of Lambeth, Sarrey, engineer, for “ an improvement 
tn. the arrangement and combination of certain parts of steam enginer, to be 
ase for steam narigativn,”'—March 16. | 
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Witiiam Newron, of Chancery-lane, civil engineer, for“ _ 
in spinning and twisting cotton, and other materials capable of being epun and 
twisted.” (A communication.)—March 16. 

Gzorce Lows, of Finsbury Circus, engincer to the chartered gas company, 
for “ improved methods of xpplying gas under certain circumel ances, and of 
improving tls purity and illuminating power.”-—March 16. 

Cuaares Buxt Dyer, of Pary's Mine, Anglesea, mine agent, for “an 
improved method of obfaining paints or pigments by the combination of mineral 
solutions and other eubstances.”—March 16. 

Lavrenck Korratont, of Gak Tall, East tam, Essex, Esq,, for “ certain 
iupravements in treating and preparing the substance commonly called ‘ White 
Bone," and the fine and such like ather parts of whales, and rendering the 
same fit for various commercial and useftl purposes.” (A communication.) 
—March 17. 

Wittiam Tompson C.oucn, of Saint Helens, Lancaster, alkali mann- 
facturer, for “improvements in the manufacture of the carbonates of soda 
and potash.” «\ commmnication,)—Marels 17. 

Hexry Avevstts Weis, of Regent-strect, gentleman, for ‘ imprave- 
meats iu machinery for driving piles.” (A conmunication.}—Mareh 17. 

Josnca Freno, of Lambeth, engineer, for “ an improved mode af effecting 
the operation of connecting, and discounecting, from steam engines, the paddle 
wheels, ued for steam narivation.”—March 22. 

Ricnbarp Barsns, of Wigan, Lancaster, engineer, for “ cer/ain improtee 
ments in raachinery, or apparatus for raising er drawing wafer or other 
Hluids.'—Marceh 22. 

Avrnony ‘TCukovntius Mrary, of Birmingham, refiner of metals, for 
“an improved process, or processes for obtaining zine aad lead frow their 
reapective over, and for (he calemation of other metallic badies.”—March 22, 

Rongzar Warren Winerecn, of Birmingham, merchaut and manufacturer, 
for “certain improvements in, or belonging to metallic bedsteads, a portion of 
which may be applied to uther articles of metallic furniture.”"—Marck 

Ronzrt Goonacre, of UViesthorpe, Leicestershire, for “an iaproved nate 
of weighing budiex raixed by cranes or other elecuting machines.” —March 22. 

Davin Napine, of Mill Wall, engineer, for “ improvements in propelling 
nessely,’—March 22. 

Acninue Evis Josxen Sovrras, of George Yurd, Lombard-street, mer- 
chant, for “ improrements in apparatus for regulating the flow of fluids.” (A 
communication.)— Murch 22, 

Wiicram Beucxneut, of Westminster, gentleman, for “ improvemen/e in 
applying heat for the purpone uf hatching eggs, which improvements are also 
applicable to other uxeful purposes where heat ie required.” —March 22. 

Moanis West Rernven, of Rotherham, engineer, for “a new mode of 
increasing the power of certain media, when acted upon by rotary fans or 
other similar apparatus.”—~March 22. 

Roger? Cook and Anprjew Gunnivoenam, of Johnstone, near Glasgow, 
engineer, for “‘ improvements in the many facture of bricks.” —March 22, 

Mosxs Pootr, of Lincoln’s Inn, gentleman, for “ improvements in sfretch- 
ing cluthe.” (A communication.)—March 22. 

Josxen Waricut, of Carisbrook, Isle of Wight, mechanic, for “ iaprore- 
ments in apparatus used for dragging or skidding wheels uf wheeled carriages.” 
—March 22. 

THomas Waricut, of Church Lane, Chelsea, Lieutenant in Her Majesty’s 
Navy, for “ certain improvements applicable to railway and other carriages.” 
~—March 22. 

Epowarp Fincu, of Liverpool, ironmaster, for “ improvements ta propelling 
vessels,” —March 23. 

Gotpswortny Gurwgr, of Bude, Cornwall, Eaq., for “ improrements in 
the production and diffusion of light.” —Mareh 25. 
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TO CORRESPONDENTS. 


hall frel obliged if O of Dublin wilt faucour us with any information ree 
eps seg the progress of architecture or engineering works in Tretend. 

He mest decline inserting any farther communication respecting Mr. Lecount's 
cath of the London & Birmingham HKaiheay, as it will involre ns in late pro- 
ceedings. 

Upon consideration we mast deeline inserting Us communination respecting | 
revivucr’s observations on Parsey's new work on Perspectice ; itis a dificult av 
ter for reviewers to please all p_....... 

We shatt be ylad to receive from A Sulweriber at Oxford, the 
thn Oxford Architectural Sucwty, and of the Camden Soviety. 

are requested tu be addressed to ‘Tho Editor of the Civil 
+ and Architect's Journal,” No. 11, Parliament Strect, Westminster. 

Books for Review must be sent early in the month, communications oa ar:defare 
the 20th (if with drawings, earlier), and udvertisomenta on or tufore the 25th 
énatant, ; 

Vuls. 1, Ji, and U1, rawy be hail, bound in cloth, price £) each 
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prevented’ from continuing ‘the series of papers which 
_ @ommenced in -some of the early numbers of the Journal, and 
imving been advised by some of my friends that notices of this kind 
were not only of value to the profession, as pointing out many things 
highly useful to them, and well deserving of encouragement, but also 
to the student and inventor by keeping a record of the attempts of 
others, I have been induced to resume my peripatetic exertions. My 
object being to bring before the world not only present scientific 
novelties, but many valuable inventions, which either lie dormant or 
are comparatively unknown, from their merits not having been suffi- 
ciently brought befcre the public; it is my intention to continue my 
visit to the studio, the wor pops and the manufactory, to search out 
and bring to light what I consider deserving of the patronage of the 
profession, at the same time thut I rely upon thiecir assistance to enable 
me satisfactorily to carry out my inquiries. Any communication there- 
ore on these subjects, forwarded through the Editor of this Journal, 
I shall be happy to receive, so as to make this series of papers an in- 
teresting and valuable record of the meritorious exertions o ingenious 
individuals. From my present notes, | have contributed this paper, 
in which, if I have only been able to do justice to the Jabours of une, 
it must be remembered that it is not subjects which are wanting, but 
space. 


AND SEELEY’S ARTIFICIAL STONE-WORKS, NEW ROAD, 
REGENT’S PARK. 





The excelience of the composition, the symmetrical forms of the many 
elegant vases and tazzas, the well modelled and numerous architectural 
omaments at this establishment claim particular attention. Those 
two noble vases the Borgheve and Medici have been restored from the 
originals to their full size, and while without serious alteration they 
have been so managed as to pair together. The noted Warwick vase 
reduced to half the original size, and several others from the antique, 
are good specimens of the material and workmanship of this manufac- 
tory, in which may be found vases of all sizes and design, from the 
chaste Greek to the overwrought Maltese, many of which from their 
moderate cost may often be introduced with advantage. 

The several fountains exhibited display, great taste and ingenuity ; 
cémbinations of tazzas, co ea sivells, and foliage, are cleverly con- 
trived, with many beautiful devices for jets d’eau, which by their in- 
troduction will give great interest to the garden or conservatory, and 
tend much to enliven the scenery. Tazzas in gardens may be used 
for gold and silver fish, und serve as reservoirs for haba the garden. 

Mach hibout might be uvoided if water were laid on to-pedgstals placed 
jh several parts of the garden, and furnished with stop-cocks and 
a "4" gabes, concented in them; the tube muy'be furnished with jets 
Wing ‘the’ plants with: greater facility, and for the 

_—---y 8 Vase oy figure should surmount’ the pedestal, @t 
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Wouree, 3f may be 96 constructed as to usd ‘the danke water over dud 
over again, by raising it up into a vase or regergoir bya force pump 
hidden .in the pedestal, or should there be a ranning stream in the 
neighbourhood, a small water-wheel or hydraulic ram =“ plied 
by which the water can be raised to almost any height. hydraalic 
ram is frequently used to force a portion of the waste water back again 
to the reservoir, which it will do by self-action. Most of these can» 
trivances may be seen in action, Mr. Austin having well studied this 
interesting branch of bis business, and expended great time in perfect- 


ing it. 
"rhe architectural ornaments consist of a variety of Gothic finials, 
pinnacles, crosses, panels, fonts, traceries, parapets, copings, and other 
decorations. ‘The commissioners for building new churches might with 
advantage pay a visit here, and be convinced that ornament and evono- 
my may be combined, when they see that by the introduction of arti- 
ficial stone, they would be enabled to enrich their buildings and avoid 
that barn-like appearance of many of the modern churches. To eccle+ 
siastical buildings where repetition of ornament is so frequent, Austin 
and Seeley's artificial stone is well adapted, and has been applied with 
great success ; its appearance, although only half the cost, is nearly 
equal to stone, and in point of durability far surpasses the softer kinds, 
aud it is only equalled by the best Portland. All the dressings might 
be of this material, while by the building being faced with patent 
pressed inalms in lieu of the frigid looking white bricks, now fre- 
quently used, a more cheerful appearance might be obtained and some 
architectural character. 

There are many other ornaments suitable for building purposes, such 
as bulustrades, columns, gate piers, porticos, brackets, trusses, &c., in 
all styles. The chimney-shafts are of great variety, and 1 would here 
beseech the architect to turn his particular attention to this subject, 
and to use his utinost exertion tu reform those miserable looking spe 
cimens of ugliness, chimney pots that now too frequently figure on the 
tops of houses, being usually of a most common place form, and as 
much disconnected from the style of the building as the figure of Nel- 
son would be from a Corinthian column. They ought to be designed 
for what they really are—terminations to the building—and conses 
quently finished as a sort of capping to the chimney shaft, and have 
some decided connection therewith. Such the Itulians rally 
considered them, and thus has Mr. Barry very judiciously intro 
duced them at the Reform Club House, where the chimney shafts 
are surmounted by a projecting cornice suppres by trusses, and form 
truly ornamental objects, adding to the effect of the building rather 
than detracting from it, as in too many cases chimney shafts and pots 
usually do. us utility is reconciled with ornament, without any ate 
tempt to disguise what all the world knows to be connected with the 
greatest comfort in the house. 

The flat roofs, floors and steps exhibited at these works deserve 
inspection; the front yards have been excavated, und workshops 
formed below the surface of the ground, and covered with this mate 
rial, the lightness and strength of which is astonishing. The terrace 
roofing is laid with plain tiles in three courses, and rendered on the 
top, to the thickness in all of about four inches, carried over by arches 
slightly cambered springing from small brick piers, and tied by light 
iron rods, which form their chord line. These flats have an immense 
weight upon them, and are each, as it were, in one piece, having no 
perceptible joint, by which they are mude completely water tight, at 
the same time that they can be easily cleaned. It may be well to ré- 
mark that many flats have been formed of cement and tiles, and after- 
wards condemned as not being impervious to wet, this is, however, for 
the most part, a mistaken notion—it is true wet frequently makes its 
appearance, and is often seen dripping from the ceiling, but this 
almost invariably is caused by condensation—particularly over stables 
where the vapour, arising from the horses put in warm, ascends to the 
ceiling, is immediately condensed and falls in large drops. This may be 
avoided by firring out the ceiling, or laying the flat upon joists, and 
lathing and plastering the underside. 
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for his dead customers as for his living ones. Many of these memo- 
rials of the dead are well adapted to produce an effect in those ex- 
cellent establishments, the cemeteries, which are now being formed in 
all parts of the neighbourhoud of London. 1 hope the duy is uot far. 
distant wher that disgusting and unnatural custom of burying in towns 
will be entirely dispensed with, e- ~* 
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sh disease in densely peopled neighbourhoods, they are more- 
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pleasing object. Whore a fountain ix desired and water ! ularly of the clergy, is mostly a jumble OF broken syunery sel 






342 THE: GIUIL ENGIIEES. 
“fadigers, und heaps of dirt, the whole in a taisernbly ragged condition 

fal to @ sill pak ayer , mye 

are several other eats, res from que, amoag 
ich may be found a Jarge assembly uf gods and foddenecs onimals, 
m the colossal lion ¢o the petty lap dog—dhe famous dog of Alcie 
Blades and the Florentine boar, etanding most conspicuoualy-—~elso 
wary sphinxes and avimals after Egyptian and (ireek sutborities; 
sun-dials apd pedestale—the globe sun-dial is particularly inteyesting. 
But for space time wany wore articles might be enumerated. I 
mast sow conclude, having been somewhat lengthy in wy notice of 
this composition, with a view of forwarding its general introduction 
iw place of atone, where econamy is desirable, as it is capable of greut 
wariety of form ani uce. 

For the purpose of illustrating this paper, J have through the kind- 

ness of Mesars. Austin and Seeley, selected several woud engravin 
from their book of designs, ul of which are from specimens already 








@ugcuted, 

[We hail with pleasure the :enewal of our old vorrespondent’s n- 
teresting papers, and will gladly second lum in his lnudeble endeavour 
$0 serve the wesitorious clase he so warmly advocutes.}—Epiron, 





SWESLEYAN CENTENARY HALL AND MISSION-HOUSE.” 


Lrrecas of no meno size, affixed to the large, and, since ity recent 
modifications, handsome building, which has attracted so much of the 
attention of the frequenters of Buhopsgate Street, thus annoouce to 
&be public the new appropriation of the heretofore well-huown City 
af London Tavern. The sireet frant is of cuurse the part most em- 
beliiahed, and with this perhaps the best has beeu done that it ad- 
mitted of, and ceitainty a nelle effect is pruiuced, nutwithstanding 
many disadvantages; for the old frout being left standing, and the 
mew being only an encasement of at, bat little rooin for invention was 
aftorded. The design 1s a Connthian order, of four colnams and two 
aide pilasters, on a rather high basement; the four columns being sur- 
monated by a well-proportioned pediment. The columus, wlueh, of 
gourse, form the chief feature, ure both bold und elogunt, and have a 
wery graceful outline; some persons might prefer them without the 
@uting, Lut we are inched to think, that plum attached shafts ut that 

ight, would look heavier and less eflective. ‘The caps ure about the 

we rewewber to have seen, the volutes have a very graceful cuy- 
tous, wud the jeaves are bold und well reliesed, and the whole of the 
seulpture, of which there is 4 guad propurtion, is executed with shill 
aad decuion. We ure glad to see, fiom this insteoce amongst 
ethers, that enriched mouldiugs are ugam coming iute use. The ar- 
ehitect, whether from necessity or choice, lus preserved all the onginul 
opaniugs, und those in the ground floor, having been arched, ure so 
gil. This, though it gives the basewent a churacte: uut quite in 
accordance with the (ireakh order above, vet produces u playfuluess 
af live that, in our mind, greatly mitigates the defect, which, ta the 
aticklers for autiqne precedent, will no doubt be serious; whilst, ta 
r class, in which we may inclade ouselves, the adoption of the 
Greek, instead of the Ryuus or Italiau style, will be a still greates 
. Kor we doubt if the delicacy of Grecian architecture can 
ever be marle to accord with our climate and materials. The calumns 
ase soapew hat close for their size, and the window dressings are con- 
aaquentiy cramped ; but this is rather the fault of the old building 
than of the new, and tu the sumie cause it may be attributed thut the 
parts ure in better proportion than the whole. The breadth of effect 
would bave been greatly incieused by substitutiag columns fur the two 
.. at the sides, but we presuue they would have projected too 
beyo .d the acHoluing houses; a difficulty that must always occur 
ip the eticets of Loudon, where lonses jostle cach other like persons 
ina crowd. Whib allowance for theso defects, we should nut do jus- 
tice to the author (Mr. Pocock, architect,) if we did not state our 
honest opinion, that without attempting novelties, he hu» done the 
moat bis vircomstunces aid stvle adiitted, 
a The ceiling of the loggin is panelled, and supported by four Doric 
columns finted two thirds down. The rest of the interior, theugh 
handguive sad substantial, is as plain in its architecture as at all uc- 
— with the mageitade of the structure and the clegunce uf the 
agatte, 

The general idea of the plen ia perhaps the best purt of the whole. 
Directly opposite the cutrance gates of the logis are the doois of 
the veatibule, aud opposite these the dovrs uf the ball, where a hanid- 
some fixht of stone sleps, with ormamental irop balusters, conduct to 
the corridor rauning straight forward, by the foot of un elegant circular 
ataircase, to tle antercom of the secretary’s office, so that the door of 

antexgon iy at the end of an avenue which continues in a straight 
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line from it te the front extrance, each being v. 
a distines of more than a hondred fart. Roonis Moers 
provided direvtly over these, and are opitoat by the cirouler 
staircase before mentionad, Spaciens for the transaction of 
the greater of the business, are provided on gach side of the 
outer hall, while these funetionaries who require preater quiet, are 
vided for at the back part of the building. he t of steps 
mentioned, with the return fights leading to the Committee Room 
and the Library on the one pair of the front, ogoupy the lower part of 
a lange covered urea, from which light is obtained for the several 
_ ments around. The workmen were still employed in the old 
all room when we were there, but, we understood, only in repairing 
and eaten 3 it, as it is to und 


00 alterations, but to be filted up 
with a platiorm and benches, und to be called “The Centenary Hall. 





EPISODES OF PLAN. 


(Continued from poye 109.) 


Wuerurr intended for sideboard alcove, or other apecitie purpose, 
Recesses may be divided into Srmple and Compound; and even those 
belonging to the first clas» admit of very great variety, exclusively of 
that which arises from embellishment. an their plan, for instance, 
they may be rectangular, or curved (and if curved either segmental or 
semicircular), or polygonal. In their c/ ration, towards the room, they 
may be arched o: otherwise, with or without columns, &e. In eertion, 
they may be of the same height as the room itself; or dépresved (that 
is lower) 3 or yezaed (loftier); and if arched, in elevation, and curved 
or polygonal in pliun may be covered by a conch or semidome. Neither 
is Ais all, since even this class any be eubdivided into Blond and Laght 
recessen. In the latter case various picturesque effects muy be ob- 
tuined according to the mode in which the light is admitted, which, 
however, should be so iauiiged that the windows themselves ure not 
visible, or else the 1ecess asstwnes a different character, and becomes 
only a bas -window of the usual desenption, except it be that the win- 
dow itself would not vecupy the whole of it, 

No instances occur to our recollection to which we can here refer at 
once as exemplifying some few at least of the forums and arrangements 
just pointed out: vet if this be so far inconvement and unfortunate, it 
14 also a tolerable proof that scarcely auy thing at all ji hitherto 
been done or even simed at, as yegurds such features in internal 
plan: consequently tat there 1s novelty ot interior design in store for 
us, if we do but choose to adopt it, and tu eacupe from that monoto- 
nous routine, aud those quc/han forms to which architects now confine 
themsely es. 

Possibly there say be instances both in regard to recesses and other 
features of plan that might suit our parpose, and which may deserve 
to he brought forward by us as examples, were we but acquainted 
with them. Yet if they exiet at all they are not generally known: 
there are no engravings of thers in ps A cers nor are any 
descriptive nutices of them to be met with. To say the trath, peci- 
liarities in design, of the kisd here alluded to, are almost the very last 
Which those who give us leacriptions of baildieage thinh of speaking of 
atall, Which, bow eves, is the less ta be wanted at, heeause archi- 
tects themselves are, fur more frequestly than not, apt to puss thent 
over in silence, even though such parts may happen to haye cost them 
wore thought and contrivanee dbay oll the rest of t 
as regards interiot domestic architecture, it very seldom appe t 
any ing more than tha extreue points are taken inte considerdtigg : 
while nothing is aimed at in the general luyzg ved of the plan, beyoud 
what comfagt, convenience, and facility of communication requize,~= 
nor js there alwags su mueh bestowed upon these as there might be; 
sa alsa nuthing Qruounting to architectural design is introdyoed isto 
the separate roowa. T'rovided these lust possess the negative merit 
of being satisfactory os to their dimensious ud proportiovadittle be- 
sides is looked tg fur thew, un the part of the architect. Fag all th 
Shea bracts life end interest they ure indebted to the decorator a 
upbolettess; er to the works of art which they may contain, In by 











very far the greater oweber uf cases no uttempt is made to 
aught of dec architectural character, or of Ut hind of exp 






effect, witteh,, walek before sack adage Cra 

perius, furniture and pictures are added, e are very far fram 
desp ar undervatulng such matters as these lust; yet we cestabily 
regret attention should be too exclusively confinad to them, when 
they age of Subordinate insportence, Inasuuach as they adit of change 
at Reet co ns ere 

qn dis in the act ale “ 
tans scarcely possible to supyily it a witheat covetaeraidy 
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ater Me palling itaals breaking up the or: plus. On 
tte napus dhe if ig highly i thas the should be 
eapefully dered and strictly scr ed in order to sssertaia 
whether besides being satisfactory as ragnrds convenience, ami the 
tequire accommodation, it aleo proyades a good deal of araintectural 
thtoughont the various paris of #. Unadeubtedly the present 
system has ite canveniences: 1¢ spares “et deal of trouble—that rs, 
of study and thought to the architect; but then it also cuts off the 
opportumty of dus laying talent and invention upon a class of subjects, 
where, if allowed to be exercised, they would have free scope. 

One obvious source of vuri¢ty 10 plan, 13 to breah the sameness ot 
the quadrangalar forms of rooms, by sume kind of alcove or deap re- 
cess, constituting a distinct comp utmeut, and further conveying the 
idea of extension, 40 much spice being apparently added to wh ut would 
else be the lamits of the room, even although it should in fict be pur- 
posely taken from itn making the plain. Independently of ill other 
effect such parts ire ilmost suré to produce 2 good deil of pictonal 
expreamon in the ensemble of an apartment, by the efftct of hght ud 
shwe attending them. They may i.o be mide to contmbute vey 
much to the air of habitibleness and comfort, as in imny articles of 
furniture, or for mere orn nent, way be arranged within snch ¢ mbave d 
cunpurtments without at all crowding up or interfering with the 1<st 
of a room. Cabinets, stinds for bijuuterie, bouk-cises, ¢ ttom ins, 
flower-stunds, and other things of that kind, mig there be twtefully 
disposed, so as to be at hand, and so as to form a striking ind ple wing 
group of ebyects, ind peecser a certaim degree of contrast as it were 
uot that contrast is indispensable, or indecd, 1n ¢ very case, adviseable. 
Flow fir it 18 90, or the conta ary, must depend upon the circ uinst inc es 
of the individual design, which eimnot be preyadged according to iny 
general rales, or directions. 

Much may be made of a veove or deeply embiyed recess in 2 
room, let the style of arclutectine adopted be whit it may, and many 
ipplication of the Gaothu some thing of the hind becomes requisite, in 
order to give chirveter, pirtiularly in vince fou sided room, wath- 
out either: bay-window o: any bre ake mm the wally * [na room of the 
bind dreidy built, or where the plin itself will not adinit of a recess 
being formed, without interfering with some other 100m, or else occa 
sioning some other diff: ulty, the appearunce at least may be obt umed 
by smkiag ashillow ach-he ded computment on one of the sides, 
aud decorating it with paneling und tracery filled m with pieces of 
myjtror, so as to resemble an open-work scieen, There 1 another 
point as regards Alcoves and Recesses, not vet mentioned, but wha h 
descrves to be considered, although if 15 oue thit does not writ of 
any positive instructions respecting 1t beng lud down. We mean 
the relative «ize of the alcove in comparison with thot of the room it- 
self, aud alsu the size of the opening which unites them. Indepen- 
dently o. every thing clse, bere onc almost endless diversity may 
take place. Much also will ucpeat upon the situation of such a res 
cess, and whether there be only a«ingle one, or mure m the sime 
apai tment. 

For want of positive examples, much of whit we hive hitherto sud, 
may have been thought vague and obscure, wd so far—it not othei- 
wise ——unsatisfxtory. We now proceed, therefore, to piye, 15 one of 
our Lypisodes, a plan for a Dining Room, h Wwinga rither ¢prcsois 41 le - 
bo urd-alcovt, communicating with which i 1 starcise exclawvely for 
the attendants, and for serving up dinner ,—the convemcnee of which 
15 80 Obvious, that rt 18 unnecessary to puint ft out. 
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* in mich case the only thing that can be done js to produce as much 
efiect us possible hy rieans of the hitings-up and furniture, into which the 
af the style mnat he care(aily infused oy if not it is betier to get rid 

oid once gemy indication of the style in such « rdom, concealing the upper 


windows, as much as ble by dra 1 
compartments of any hind in the hhenils of tacos spartan” peer 
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It will be evident at first sight that we do dot offer this as one of 
the simplest arrangements of the kind, because pr mm sone reypect 











be termed rather complex, and 18, bes:des, very remarkable-—some 
will, donbticss, say exteedingly capricinus—for the form given to the 
encls of the room, those elevations beng not only curved, but ¢ 

tw plan. Should it be asked of us why we hive chosen jo bring 
ward so very cHusual a circumstance, such question ought to suggest 
sts own answer, Whether such noselty im the plan be judicrowaye 
whether concave instead of convex ends would not be greatly better 
13 what the reader must determine for Inmself, But as at was our dee 
tention to give an instance of an alcove curscd convexly towards the 
room, it 18 pretty evident that by muking it otherwise then it 13, we 
should have dete ited our purpose. 

Oj the effect ittending such peculiarity in the design, most of our 
readers, we presume, will live no difficulty—m judging from the pias, 
—that is 1s fir as phinalone 15 concerned, mdependently of the mode 
in which it my be tiled up We ourselves ure persurded the effect 
would be pleasing, as well is stutkingly novel. Owing to its colonnade 
heing curved convexlv, both that ind the Alcove, A, itself, are pi 
forward more conspicuonsly, The opposite enlcf the room ts similar 
in its general elev ition, except that the middle inter: olumn » filed ap 
by 4 plea eras J the fie-plice, whercby the «pie L, or enti ance 
alcove, serves 15 ) hind of lobby (though not aw enclosed onc) to the 
room, aud the chiinney prer aereen betore the door, ficing which 
list, there naught be . blank door filled with a muror, so 4s to gre the 
efiect of greater space on first entering. lu this case the Dining-room 
1s suppos dd to commupnnaite ynmediitlely with the vestibule, ceuse= 
quently some hind of screen, (where one can be obtained, that shall 
rither ud than at all eh jt lice the architecture of the apartment) ws 
desuible = But should the Dinmg-room bc preceded by au Ante-room, 
1 then becomes a question whether it would nut be adviseable to aiter 
thit part of tle plin, placsug the chimney-picce opposite the window, 
ind makingth colonnide st E. precisely sri at to that at A. Owing te 
thear bowing out towards the rvom, thos: colonutdes o1 end elevation, 
cUrtainly abridge it m some degree, yet not it all more than the plam 
Wallvery wellbea Whale the space itself 14 in some me tsure reduced, 
the wpearincs of sprcic usnces Is hept up. It 13 truc such loss of space 
18.15 here occ wicned atthe imgies ot hss room, Gun very seldom be 
ii rded but then, neither uo we recommen | a plan of the hind where 
it would be quite out cf chinuter wath the rest of the housc. 

With respect to th iueove A, we hive littl to remark, except that 
the duos are so place} that when opened by the servants nuthing cam 
be secn of the staircase S. Should the sideboad ¢ be insufficient, 
there mg) t also be heser ones inth two recesses 2 2, which it not 
required fur that purpose, might havo emd-libra placed in them, 
Without at all oltering the lower part or floo: plan, 1n entirely diffe- 
rent idea night be id pted tor the upper portion at about the height 
ot seven o1 eight feet, bre thing through the w ill above the sidebo wd 8 
so ws toadnut iview into the cugulir spe over §, which would then bee 
come a small :otund2 or upper recess, seen bevond the other In sueh 
cist there would of course be 1 ceahug between it and the staircase 
bens ath, This recess would be dome J, ind have in eye or skylight, 
which should be hiled with warm tinte | gliss, s0 1s to diffuse a sunpy 
glow both over thit hes recess ind the alcove stself, and thereby 

rertly enhaucc the eficct of the whole of thit compartment as seen 
through the columns The +ime eflcct might be preserved ot an even 
ing (before wluch 1 diniog-100m, if reserved exclusively for the pure 
pose of one, 1s scldom used) by lighting 1t with gw on the outude of 
the skylight. We will further suppose this recess to oe occupied by 
a stitue (1 mere cast) placed im the centre, and clevated upon a pedes« 
tal of such height thit the whole of the figure would be visible from 
the muddle of the room, if not nearer. An elevated receas of this de- 
scription, might be made to imswer the purpose of a music gallery, 
when one 1s requred. We need not enter mnto further explanation or 
remark, as we have sud enough to show whut 1 iwiations this plum 
sdauts of, a cordingly as the scction 1aised upon it 1s treated. 

By no means do we pretend to say that the above Lpnode can be 
introduced into every or uny plan, most certainly not. It seems best 
udipted for the rear of a house, in ¢ontinuation of the ground floors 
and supposing it so situated, and to have no other room above it, the 
apartment could be pues by a lantern that however must depend 
upon circumstances of locality, and whether sufhcient light could be 
obtained from a side window according to the plin. 


( To be continued ) 
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‘ON THE ARCHITECTURE OF WISBY IN SSHE-ISLAND -- 
 * OF-GOTHLAND, ‘tN’ THE BALTH SEAS 
“By Joun Weire;:Eaq,, Architect. - 
Mai'ch 8,. 


Tui perugal of ‘the passa de id Mr. Laing’s Tour in Sweden whieh 
telate to the arctfitecture’'o. the city of Wishy," have indaced ine to 
muke the followidg® oliserrntions as to'the origin of that mode of the 
construction of edifices commonly called Gothic, and to consider the 
existing remains of that city, for which purpose I have availed myself 
ofvome northern connexivuns in obtaining some further information 
beyond what Is already before the British Institute, and feeling that 
Mr. Laing hos mnch advanced the knowledge of architectural antiquity 
by having recommended to the attention of the public, these very 
early, if not the earliest, examples of (vothic construction, J submit the 
following remarks. 

- The well known observation of Sir Christopher Wren (Pureutalia, 
page 306,) “that what we now valgarly call the Gothic, onght pro- 
erly and truly to be named the Saracenic architecture refined by the 
hristians, which first of all began in the East after the fall of the 
Greek empire, by the prodigious success of those peuple that adhered 


‘s mf 
gah 


to Mabomet’s doctrine, who out of zeal to their religion, built mosques, , 


coravansiras and sepulchres wherever gyey came,’’ is to be opposed 
by examining the structures of the 11th century in those parts of Eu- 
rope, especially the northern, where the Saracens never came, and 
this I trust will be manifest, independently of other proofs, from the 
examination of the architecture of the remains of those churches of 
Wisby so referred to by Mr. Laing, which are herewith communicated 
so far as the drawings of them are published. 

The birth of Mahomet was in the vear 569, and the conquests of 
the Saracens followed with rapidity the commencement of the 7th 
century, when the Saxon style of building is supposed to have been, in 
the northern portion of Europe at least, the prevailing forin:; of this, 
however, in England, we bave few examples; Stukeley Church, in 
Buckinghamshire, has heen quoted by most writers as the most an- 
cient and perfect example of the pure Saxon; it has certainly nothing 
Saracenic about it, exceyting that all the arches ure of a circular 
character, in common with the Roman and Saracenic, whereas what is 
denominated the gothie arch is universally of two or more centres 
describing portions of circles mecting at 2 point. 

it may, perhaps, assist the inquiry to refer to the periods of the 
northern irruptions and conquests, which are as follow: 
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Theis power in Italy, England, &c. : Began A.D. Ended A.D. 
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The buildings at Wisby are adwitted fo fase been constructed at 
the followirg periods : 


lire Caungem. l2thn Contory. 


| Carrcnn... AD. | Carcass. A.D. 
Al Saints:......00..-0.6. LOMO, St. Hang .....e cece scenes 1136 
Holy Ghost .......0 0.000. 1046, St. Catherine ............ 1T60 
SE Lawrence ............. 1046 | St. Gertrude genus @er ALOE 
St. Drottew ........-e0,-. TORG | St. Maria........ 2.220002 1190 
St. Peter .. 0... ..0e ec eee 1086 | 

St. Michael .............. 1090 | 


St. Nichols... 00.0022... N97 1 
Of the Christian religion the fullowing orders were founded : 


A.D. 
1199 
1rUS 


Templacs pc .ecsccceseeeceee LLG 


The following extracts from Grose's Antiquities may further eluci- 
date the snhjecf. See preface, 63. 
(Stowe’s words on-the Cathedral of London.) 
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Witt: Gre; tnd therewith most:part of the vty Someta then 
bephn'therefdie the new foundations of'ia new charch.of: St =. 
work thet men of that thne judged would hever have been finished, it. 
waa then vo wonderfilfor longth.and. breadth, as..also the. same. 
buitded upon arches, or. vaults of stone; for-defence.of: fre, which 
amanner 6f work before that ‘time -unknown to the people of this 
nation, and then brought from France, and the stone. was fetelied from, 
Caco, in Normandy, &e. en a oe ee 

This, doubtleas, js that new kind of ‘architecture the contianer. of 
Bede (whose words Malmsbury hath taken up) intends, when, speaking 
of the Norman income, he saith, “You muy observe every where, ix 
villages, churches, and in cities and villages, monasteries, erected with 
a new kind of architecture.” oe 

And again, speaking doubtfully of the age of the eastern part of the 
choir of Canterbury, he adda, “1 dare constantly and confidently deny 
it to be elder than the Norman conquest, because of the building it 
upon arches, a form of architecture, though in use with and among 
the Romans long before, yet, after their departure, not used here in 
England, till the Normans brought it over with them from France. 
(Somner’s Antiquities of Cunterbury.)” 

Grose further observes, page 5, (on Saxon architecture) : 

“This was the style of building practised all over Europe; and it 
continued tu be used by the Normans after their arrival here, till the 
introduction of what is called Gothic, which was not till about the end 
of the reign of Henry the First, so that there seems little or no grounds 
for the distinction between the Saxon and Norman architecture. In- 
deed, it is said, that buildings of the latter were of larger 
both in height and area, and they were constructed with a stone brought 
from Caen in Normandy, of which the workmen were particularly 
fond ; but this was simply an alteration 1 the scale and materials, and 
not in the manner of the building. ‘The ancient part of our cathedrals 
are of this early Norman work.” ” 

That building was carried on in northern cou tf. Jonas Ramus 
states, in Norwegia Antiqua et Ethnica, pages $0 iid was 

That Dronthiem was built by Olave Trygpo, whethemsel - king of 
Norway, A.D. 996, and Bergen was built by Olave WYfCh ARyrre, who 
compirted the Cathedral of Dronthiem began by Magnus the Good 
and his father. Olave Harald Kyrre was buried at Dronthiew, A.D. 
1093. Magnus the Good died 1047. 

Roger de Montgomery built Ludlow Castle after the Norman Con- 
i Wie Mn the enceint there existed a circulir entrance to u chapel aow 

estroved; this circular entrance has considerable resemblance to that. 
of the Temple Chureh in London. The drawings of Ludlow Caatle 
made in 1773, show this building, and 1 have made a drawing of the 
plan of the Wisby Churches to the same scule as that of the Temple 
Church, in order that their dimensions may Le compared. 

The period of the intradaction of arches described with more than 
one centre, is the matter of doubt; but it can hardly be conceived that 
a general appellation should be, used without any foundation. The 
Gothic monarchy in Spain was déstroyed in the beginning of the Gth 
century by the Saracens, and of the many buildings erected by them, 
the arches are all of a circular character, not concentric, but of more 
than u semi-circular form in the voit. 

The Cathedral of Barcelona was begun in 1290. 

That of Tarragona about - 1200. 

The monastery of Publet, which in the interior much resembles the 
Wisby churches, in 1349. 

It is not imposaible that at the time the city of Wisby flourished, it 
had overland communication with India, as the troubles of the Zastern 
Romun Empire rendered the Mediterranean and its territories ussafe 
for werchandise, and as there exist in India many buildings constructed 
with arches even of four centres, it is possible that the Gothic arch 
may thence be derived, yet the Indian arches resemble more the vault- 
ings of the Tudor style, and the mort perfect of them are as late 
the reign of Schah Abbas, who dicd in 152%, fe 

Rishup Warburton, as quoted by Grose, says, our Norman works 
had a very different original from Saxun builders, who took their.ideas 
frum the buildings of the Holy Land, fur when the ee " 
Spain, they struck out a new species of architecture unknown to 
or Rome, upon original principles, and ideas much nobler thaa 
hut given birth even te clissica: magnificence. 

it is difficult to reeunvile the style of our finest. 

ranges of ‘coupted columns with the 
bevause the fir seldom assumes, t Abe- 
the general character of ribbed srcties, but thers.ta._ -" 
sidn of form ‘proceeding from ‘a repetition -of :the squares, or 
column to the uctagonal, and afterwards to the coupled ‘"~ . 
the ribbed arches springing from the octagonal exixt in the benatiful 
remains of St. Catherine's ehurch at Wisby. °° 8 eR 













sduskdldilied nud the yobated fords,’ Fromthe deewing in Dela Borde’s 
work ‘ft appears that the.:gothic -arch (which: is of 193 French, feet 
spuil) ie an‘enlergement:-of the waterway, forthe stones of two circular 
_.... wheére jt existe, are:remnining, and: exhibit the ancient work 
which was probably Roman. -The.arch is from the highest part. ofthe 
wot tothe water 70 French feet. De ta Bertie does not say when 
this arch “was constructed, but its magnitude renders the time of its 
‘being built a matter of interest in a question as to the ee of its 
form, for 1: would be wonderful if the Soracens had employed this 
mode of building, de novo, when an arch of less elevation would have 
better ananered the purpose of a public way, and their Arabian or 
even Moorish origin was not likely to lead them to construct bridgps 
of great span and height over the water way, there being little neces- 
a4 for such edifices tn their own country. | 

he first ernsade was subsequent to the Council of Clermont in 1095, 
and it was at this council that the banner of the cross was assumed, 
from this assumption of the form of the Latin cross, il is probable that 
the plan of most of our cathedrals was adopted. None of the churches 
of Wisby have this shape, although there exist the repeated pillars, 
arches, and groins. The most ancient churches, viz. the church of 
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Stukeley, that at Cambridge, and those of Northampton and the Tem- ; 


ple, with the chapel at Ludlow, are totally different, 
When the slender pillars were usec it became necessary to employ 
the buttress, Mr. Sumuel Ware* has successfully shown their import- 


ance, there is little appearance of their se a in the buildings ! 
| leads them occasionally iutn error, aud too loosely seatters his deco- 


to support stone vaulted roofs. Stone gruins certuinly existed in this | 


of Wishby, where the pillars are of greater bulk and better calculated 
country at an early period, but they are coufined to the crypts, and 

articular parts of buildings. The church of Stukeley does not ex- 
Pibit any appearance of a stone arch in the main agi of the building 
which hus a wooden roof, anil the Temple chureh has a wooden roof 
both over the circular part and the body, both which roofs are ex- 
tremely ancient, and verging into great decay, though of the finest 
oak. 

It may be deserving of inquiry as to where the largest and most 
perfect groin exists, domes are of greater antiquity, perhaps the groin 
of Julian’s palace at Paris is that best known in this part of Europe. 

I will conclude these chservations by referring to the correspondence 
which has taken place relative to the ruins of Wisby with Major Gerss 
of Stockholm, by which it will appear that for the sum of $01. numerous 
drawings can be supplied. The printed documents which were pro- 
enred by my son at Stockholm, accompany this paper, together with a 
translation of a short history of Gothland and Wisby, the general map 
of the country will exhibit the situation of the island and the city, aud 
the appendices afford various authorities of its antiquity and destruction. 
The fithogra oh plan of the city of Wisby will show the situations of 
the various churches and Wisby Klingwalls. Parts 1 and 2 will exhibit 
the buildings which have formed the subject of an intended work, but 
which has not gone beyond these two portions of it. It is to be hoped 
that it will be continued and improved upon. 


Janunry 0, 184 L. 


A FEW OBSERVATIONS ON PALLADIO. 
ADDRESSED To MR. CROKER, &c. &e. 


T bad hoped to hove pursued a train of thought upon Palladio and 
bis school, without startling one critic into life. Like a young and 
cautioue mariner, [ ventured not far into the open sea, because I knew 
critics were afloat, und because I knew them armed with every classic 
weapon of attack. These gentlemen, like pirates grown old in their 
ugly warfare, ure ever to be found on the ocean of taste, whilst, with 
‘weapons sharpened upon some old ruin, and with prejudice for a war 
cry, they hunt for every modest searcher after the beauties of Italian 
art. It was for this reason, perhaps, that a partiality for Palladio 
seldom tempted me to an invidious comparison; | merely admired a 
man of otigmal daring, and left a crowd of copyists and purloiners 
from Athens and Rome to interpret at their pleasure. . 
- A sail, however, is astern, bearing up the gallant Mr. Croker, who, 
with spy-glass in hand, finds my rigging defective or my vessel weak. 
le feown ja on me for my late remarks upan Campbell and Palladio. 
He thinks, however, because I cited so examples to. support my fun- 
tins, that the-guns-of defence are few, und so his face changes into 
srites, ‘and: his-laughing caution to surrounding friends is “risum tene- 
Satie! Now this: emusing merriment inthe critic gmuses me, and 
1 Navn ith ir ny) ei leeiioia iain icra einen os Sai 
© See-bie work, A Treatioe.on the Propertion of Argh reir Abut- 
tuent:-Plera,”’ By Samuel Ware, “Avehiterts. Soaenacsnes se the ‘ 


Sywobaien satya 8 tn onde ned Oy tere tele h Wyeranetente: santyams 


' charmed by its minutie. Palladio’s 
adaptation of the orders to domestic habitations, in which antiquity 


‘qere it not for the sitigular attitude of his ‘pen. at’ the conclusion of 
‘his letter; Fahould have rpassed feom hie’ eetnmeet aridiy a ymaile. 
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from his vetoment:witsasmile. ‘Mr. 
Croker’s pen ie-made to suspen: iteelf in thresteping alape over me, 
to alarm and intimidate my own. Perhaps, however, it may be that 
rey oven little feather wig pe Croker rag “ . connie of 
inteaded misappropriation, and very properly shocked at the injur 
it is fikely to iniitet ‘apoti the fame he Pattadio, forsdkes his’ band. 
But why. does.the conscious sensitive thing hang over me? ,..Perhaps 
to warn.me of a future attack. Mr. Croker evidently imagines his 
quill an object of terror, and so-makes no small effort to direct me ‘fo 
it; but upon close inspection I perceive the little creature too harm 
leas to disturb, and too innocent to vex. aoe 
I do admire Palladio, and if my partiality is a passion, it isn paysion 
more like sentiment than the ion of a childish instinct. I admire 
Palladio for his daring ond origivality, for his starting up in the midst 
of error, when art began to grow fanciful and trifling, for his care in 
shuoning the evils of his time, and borrowing from the beauties of the 
past. ‘T'o test Palladio too severely by the models. of antiquity, is 
unfair and impossible, because the modification and change necessary 
to the structure destroy the parallel. To test, too, Pailadio by the 
mean experiment of subordinate variations, is ungenerous, because 
Roman architecture itself, imposed with its parts, much more than if 
reat achievement, toc, was the 


: 


became subservient, and in which the whole array of detail was sub- 
sidiary. (ue great reagson why many condemn Palladio is, because he 


ration. Tell them of a palace or a church designed by him, and they 
will tell you of an incorrect member or a broken tywpauum ; or spea 
to them of originality, and they will shout for a precedent. The 
source of beauty, however, may haye been misunderstood, and the 
elements of grandeur may have been mistaken. Beauty belongs to uo 
particular furm, but to the harmony of relations blending in that form ; 
and the sume principles which adjusted the lovely outlines of antiquity, 
may enter into the composition of larger and grander objects. Nature 
supplies such innumerable varieties of beauty, such apposite changes, 
that I wonder some cannot perceive the lesson she would teach. These 
few remarks, arising out of Mr. Croker’s observations, are all I wish 
at present to offer. 1 have not gone coolly into a digest upon Palladia 
becanse at present I have been alluded to merely in the language o 
penerw disagreement. My reflections are therefore mere generalities, 

ut cupable, { hope, of assuming a more connected form, should, the 
objections of a critic assume a sober shape and demand it. I do not, 
however, allude to Mr. Croker so much, for his reflections are gene- 
rally sound and liberal; I rather fancy before me, as I write, * 
mies of Palladio’s style to whom he addresses his “risum teneatis, 
and in whose judgment nothing but the antique can please, 

April 13, 1541. 
FREDERICK Eadt.- 


ENGINEERING WORKS OF THE ANCIENTS, No. 4.: 


The last author from whom we took was Polybius, who lived BC. 
124, the one from whom we now select, Xenophon, preceded;.hiw in 
time, living 400 B.C. 


Persian ENGINEERING. 


CANALS—TIGRIS—-INOUNDATION=-IRRIGATION. 


It is in those works which treat of Persia and Egypt that we find the 
most informatinnas to engineering, for the Greeks, as we have before ¢x- 
plained, from Lh lie pole position, having no considerable rivers, 
were not called upon to execute those long canals and large bridges 
which were of vital necessity to their eastern and southern neighbours. 
It is therefore in Asia and Africa that we mast look for the schools of 
engineering, of which the practice has been transmitted to us througi: 
the Greeks and the Romans. When quoting from Herodotus we before 
mentioned the Persian canals, and we now take from Xenophon, com- 
muander of the Greek army, what he says on the subject in his work 
called the Expedition of Cyrus, or Retreat of the Ten Thousand; it 
being our purpose not to collect what has been said on each individual 
subject, but to abstract from each author seriatim his separate testi- 
mony, so as to form in these essays 2 kind of diplomatic collection or 
chartulary, from which the student may derive his owt materials. Of 
the plain of Babylon, our author says," that in it are four canals de- 
rived from the river Tigris; being each one hundred feet in breadth, 


Brok If. 








Arrian differs from our author, as he says that the canals whdeluran’}-:: : 


from one to the other are derived from the Euphrates and fali into the 
Tigris.—Strabo and Pliny confirm this, a mg as. a. r the 
contruction of the that they are ént to receive ‘aad: distribute 
the increase of water arising from the melting of the spring snows. 

Clearchust whilst in the same district on his retreat was ruch em- 
barrassed by meeting with canals and ditches full of water. Clearchus 
suspected that as this was not the season to water the country, that 
the king had ordered the waters to be let out to impede the Greeks 
on their mareh. Z . | 

“KSoif a day's: march from Babylon the Greeks made in two days a 
march from Babylon, eight parasangs and passed two canals, ove upon 
a bridge, the other zpon seven pontoous—Xenophon ugain sa t 
these canals. were derived from the Tigris, and that from them ditches 
rere out that ran into the country, the first broad, then narrower, 
which at last ended in amall water courses, such as were used in 
Greece to water a kind of grain called panic. 

:To the history of these canals we shull be able to derive many con- 
tributions when. we come to the works of Strabe, Pliny, and Ammianus 
Mercellinus. The boats of the Babylonians, as described by Herodotus, 
were peculiarly adapted fur the navigation of these canalz, At pre- 
sent, the canals are choked up. 


BRIDGRS.«—PASEAGE OF RIVERS AND CANALS.—PITYSCUS. 


Tn the oourse of the expeditiou and the retreat, the Greeks came to 
mapy.broad rivers, which in general they passed by fording, or by 
crossing on rafts; near Babylon they were able to avail themselves of 
the bridges.of which they mention several. On one occasion coming 
to the Tigrist they found the river very deep, when a Rhodian pro- 
posed the following plun. “I shall want,” said he, “two thousand 
leather ba eee here great numbers of sheep, goats, oxen, and 
asses 3 if thexe are fiiyed, and their skins blown, we miay easily pass 
the river with them.—! shall also want the girths belonging to the 
sumpter horses: with these I will fasten the bags to one another, and 
hanging ‘stones to therm, let them dewn into the water instead of an- 
chors, tien tie ‘up the bags at both ends, and when they are upon the 
water, lay fascines upon them, and cover them with earth. Every 
bag will hear up two men, and the fascines and earth will prevent thei 
frora slipping.” The generals considered this proposition ingenious, 

¢ were afterwards ensbdled to get out of their difficulties another way. 

In the First Book bridges are mentioned over four canals near Baby- 
lon, each a handred feet long; inthe Second Book we have a reference 
to auother; and in the same book we find it stated that over the river 
Physcos, one hundred feet broad, a bridge was placed communicating 
with a jarge and populous city called Opis. When Clearchus came 
among the foaded canals, he passed them by temporary bridges made 
of palm trees. 


WALL OF MEDIA. 


fn the Second Book. we have mestion of the Wall of Media, which 
was built ‘with barned bricks laid in bitumen; being twenty feet in 
thickuess, one hundred feet in height, and as it was said twenty pura- 
sangs ib length, and not far from Babylon. 


CITIES AND FORTS =~-WALIS,-—~-LARISS\cmMESPILA 


Larissa-or Resen is described in the Third Book as a large unin- 
habited oy Ara the Tigris, anciently inhabited by the Medes, the 
walls of which were five-nnd-twenty feet in breadth, one hundred in 
height, and two parasangs in circuit; all built with brick, except the 


which was of stone, and twenty feet high. One day’s march | 


om thence the Greeks came to a large uninhabited castle near a 
town, called Mespila, formerly inhubited also by the Medes. The 
cones of the wall was built of polished stone full of shells, ay 

¢ ta breadth, and as many in height. Upon this stood a brick wall 
fifty feet also in breadth, one hundred in height, and six parasangs in 
cireuit. 

~ _ PYRAMID OF LARISSA. 

" Close to the city of Larissa, says Xenophon, stands a pyramid of 
stone, one hundred feet square, and {wo hundred high, which seems to 
| | GREEKS. _ 
The observattons.of Xenophio ds to Greek engineering we extract 


from his history of the affairs of Greece. In his Expedition of Cyrus |. 


+ Book and, 7". |} Book 3rd. 
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QUARRIES OF THE PIRAUS. se 
‘The quarries of the Pireds (Rook 1st.) were in Xenophon's tine 
wrought by Syracusan prisoners, who were confined ine oa who 
made their escupe by digging themselves a passage through the rock. 
«CAPTURE OF MANTINEAD os 
In the course of the Petopormesian war (Book 5th) Mautinea was 
a jie by the Spartane under ipolis. Besides the usual weeks 
di ging a trench, and constructing a wall, he dammed up the river, 
which was a large one, running through the city. ‘The channel belep 
thas dammed up, the water swelled above the foundations of the houses: 
and of the city walls, The lower brickwork (being probably of raw 
bricks) Was soon rotted by the wet, aud shrank under the upper builde. 
ings, by which means the city walls cracked, and afterwards were. 
ready to tumble. For some time they underpropped them with time: 
ber, and made use of all their art to keep them from falling, The: 
Mantinians ultimately consented to demolish their walls. 


BRIDGE OF SELLASIA. ) 
A bridge is mentioned in the Sixth Book, at Sellasia leading to 
Sparta, but no description is given of it, 
DOCKS OF UYTHFUM. 
The docks of the Spartans (Book &th,) were at Gytheum. 
PUBLIC INNS AT ATHENS—Siiors, &c. 


In his pamphlet on the revenue of Athens, Nenophon allades to the 
public inns for the use of strangers, he also recommends the building 
uf greater numbers of shops, warehouses and exchanges for common 
retailers, relying upon it as a good incans of revenue, 


REPAIKRING FUMLIC KCILIMNGS GY CONTRACT. 


Xenophon also in thie pamphlet slightly allucles to the custom which 
the Greeks had of letting out the meitia and repair of their temples 
to private undertakers also mentioned by Atheneus and Herodotus, 


B. 5, C. 62. 





DOUBLE OFFSET PLOTTING SCALE. 


The Sileer Medal was presented by the Society of .irts lo Mr. James G, 
afustin, 36, Grafton Street, Gower Street, for his Offeet Plotting Scale for 
the wre of Cleil Engineers and Surreyors. 


The Double Offset Plotting Scale consists of two perfectly parallel gradu. 
ated scales, whose distance is equal to the length of the offset scale which 
runs on rollers between them. The parallel scales anid the offset seale are 
graduated to suit the views of the user. The pieces connecting the ends of 
the double scale are hollowed out to receive weights, armed with points to 
enter the paper, which hold the instrament in its place, and prevent its being 
shifted while in use; and from the centre of each of these connecting pieces 
projects an index; the points of these indices and the zero of the offaet scale 
being always in the same straight line, which is, of course, the line from 
which the offsets are to be measured. 





BRIDGE OF THE HOLY TRINITY, 


Ix constructing the curve of the arches of the bridge of the Moly Trinity, 
<r the geometrical solution given in the last number of the Jo 
I found the arcs EH, HH, make an angle at H, in consequence of the centres 
GI not being in a right Hne with the point of intersection Hf. ° This fault 
must have bean overlooked by the author of the paper, and I take the Hberty 
of thus troubling thee in order that the error may be corrected. May 1 elso 
ack what advantage én arch upon this construction would have over a evnil- 
elliptical one of the same versed sine (besides the simplicity of ststking eet 


thie curve) ? ) 
lam, respoctfully, 
. [nwxreatve Loew 
Noath, 4th month, 12h day, 1841. | a 
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Name. Ne. 

Leré Dundas, | 1 
Twin boat. 

4d Lord Dundas{ 2 





Manchester 3 
Canal Boat 4 
La Reine de} 5 
Belge 
Minerva 6 
Railway ri | 
L’Hirondelle 3 | 
} rf 
Ladwig {| 9 | 
| 
Little Dread- : 10 ; 
nought 
Sirius 1} 


rommacmnentistnein, 
ewe ewencer arent OE NY ee a A UO = a 


‘Prussian Eagle 


Cencorilia 13 

Two steamers | 16 
17 

Four steamers a | 

Four accommo- 22 

. @ation boats. {| 25 

‘The Shell 26°} 


"Weronzow 27 } 


Pradpriatie 






Horse | Length 
Power.| ou Deck. 
ft. in. 
18 68 0 
20 68 0 
30 70 0 
—_ 60 0 
64 24 73 0 
108 40 93 0 
164 50 110 0 
iW) 60 115 0 
17683 40 120 0 
| 
te _ 
l 
: 
| 
24985 40 175 0 
t 
| 
| 
{ 
{ 
| 
21525 , 80 | 140 0 
23194 | 70 | 1503 
| 
10033 | 30 lis 6 
' 
T184$ | 36 412 3 
334 80 | 125 0 
334 80 | 125 8 
34 weno 123 0 
hllge + 388 102 6 
49 8i 0 
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Beam. 


ft. in. 
11 6 


15 0 


6 0 


14 0 
15 6 
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71 


18 0 
18 0 


140 


15 0 
21 0 
24 0 


24 0 
13 3 


16 0 
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RN TERNS 

40 An experimental boat, built for the Forth and Clyde Canal Company, 
with an Nap aa on the locomotive principle, and light draught of water. 

6 6 This is the first iron boat that ever went to sea, as she made the voyage 
from Liverpool to Glasgow. She was built for the Forth and Clyde Canal 
Company with paddle-wheels on the quarters, and was employed as & 
coasting trader to Grangemouth, and the adjoining porte. 

80 This was the second vessel that made a sea voyage; she wes out ina 


severe gale in the month of February, 1832, and behaved to the admiration 
of all on board. 


pe YL 


Built for a company at Bruges, and made the voyage from Liverpool to 
Ostend, and ib now employed on the Seheldt. 

Built in sections for the Lake of Zurich In Switzerland, sept in parts 
from Manclhicster to Hull, and there reconstructed, and made the voyage 
from Yarmouth to Rotterdam in 33 hours; steamed up the Rhine to the 
falls, and then taken to pieces, ant carried overland; and ‘ogeitt recon- 
structed on the banks of the Lake. 

Two packet boats from Selby to Hull, each drawing about $f. 3in. 
water. These boats have been plyi ing with great success for ‘the: last 5 
years upon the Humber; are still perfect, and quite free from oxidation. 

Built for the Lake of Constance, and sent aut in sections... She has. 
proved a guod and fast boat. This vessel was the first built at the new 
premiees at Millwall. 

Built after the inodel of an East Indiaman’s long boat, and eur been in 
constaut service on the river, carrying iron and other goods, and heary 
castings, for 4 vearg, without having required the slightest repairs. On 
one occasion she was between two heavy ships in o tier when it broke 
from its moorings, and the whole of the vessels swung across the river. 
She was exposed without thwarts to the whole of the pressure consequent 
on such an accident, but was pot in the slightest degree injured. 

Built for the Khone. The engines were high pressure, with locomotive 
tubular boilers. Wer speed was 12 miles an hour, and she ‘drew, when 
light, 2ft. Gin. She was very stable, and made the passage to Marseilles 
partly under canvas. She was out ina verv heavy enle in the Bay of 
Biscay, and behaved well, and on her arrival at Marseilles, was a3 dry as 
when she left the river Thames, not having made the least water, or hay. 
ing sprung in the least degree. 

90 Swift and strong boat, used as a messenger packet by the Russigu 

Government. Draught of water 3ft. Bin. 

9 6 Private yacht for the imperial family of Russia. Fast, strong, and aub- 
stantial, aud fitted with very handsome and massive cabin furnishings, 
schooner-rigged, and remarkably fast under canvass. She proved hepself 
a good sea boat on her passage across the North Sea, where , abe encoun 
tered some severe gales, drawing ft. 10in. of water. For particulars see 
Weale’s Appendix to Tredgold, parts A and B, where all the details aré 
published. 

Built for the Upper Elhe, for the Royal Maritime Society of Berlin, 
with a draught of water of 28 incbes. In her passage across the North 
Sea, she was caught in the gales of this year, and after haying. beea out 
for three days she was pooped, and was ultimately lost off the coast of. 
Ameland, having a Gshing-ameck in company. 

Built for the Upper Ebine, and sent out in sections. She bas. proved a 
fast and good buat; d@ranght of water 3ft. Gin, 

90 Built for the Hon. East India Gampany for Bombay, and aud sent out in 
sections. 
0 and Built for the Hou. Kast India Company, and sent in sections to Cal- 
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50 | cuts, 
5 0 Built for the Hon. East India Company, aud aent a5 above. 
40 Steam harge for the Thames up to Oxford, passing through the locks. 


She has two padile-wheels on the quarters, and goes fast with a cargo of 
50 tons on a dreugist of Sft. Sin. 


8 0 Built for the “ Russian Government "” for the Black Sea, for the purpose 
of towing lighters at. the mouth of the rivers, and cenfined in draught of 
water to Sit. din, They proved themselves an the passage ant to be per- 
an aoa safe of s04. Losi, though unable to best.to windward, and.in the 

, they énedoutered the very severe gales of November. aad De- 
cenber not ‘this year, One of them was on shore, but was Hghtened, and 
afterwards got off uninjured and proceeded, and on arriving at a Srarlapl 
got up steam, and towed a large Russian steamer into the 
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: Be . be ge oral d ' = Rémasks. e re ' 
| ‘ft in, ft. in. . ; _ : 5 fe ee as 
+ 140 7 6 Built for the “ Royal Maritime Society” of Berlin for the Upper Elbe, 
Havel and Spree to Berlin. The dimensions were ated some 


















188) | Dolphin 





a locks and bri She is of a very full mode) to save t of water, 
‘ which was limited to 2ft. 2in. She is partly used az a tug boat for tew- 
ing the lighters of the country. 7 


15 0 8 0 Fast and strong built. She is very stable, and her speed is fully equal. 
to 13 miles an hour. Her great length gives great srccmaedated for 
tonnage, and if speed and accommodation are considered .conjoinstly; the - 
results are perhapa the best yet obtained by any vessql. = 
15 0 79 For the river at Demerara, as a steam-barge to carry 40 hogahegde of | 
sugar, stowed in the holds, on a draught of $f. 3in. She carried this 
cargo at a speed of 7 miles an hour, and made the across the At- 
lantic in safety on this draught of water, being fitted with lee-boards like 
the Yorkshire billy buoys. = 
Built for the Weser and adjoining coasts, aud gives good resulte, being 
| a strong and substantial boat. The draught of water was confined to 
2ft. Sin. She made the passage from Gravesend to Bremenhefen in 46 
hours. eat 
a Built for one of the Jakes in the north of Italy, and sent out in sections, 


{ 
Built for Sydney in every respect as sea-going steamers of the first class. 
They are built of a very fine model and are very fast. Their speed in the 
river when light was proved to be 13 milcs an hour. They carry 60 tons 
of cargo on a draught of 7 feet of water. 
65 0 14 0 40 Built for clearing out the Fossdyke Navigation with bucket frames to 
{ 
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1840 | Steam dred 
- work on either side, and deepen the sides of the canal. The draught of 


water is 2ft. Sin., and she was towed round the coast of Lincolnshire, by 
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7 Oana! * steamer without injury in the month of January. . 
90 | 6 | Built for Calcutta for the Hoogly, and sent out in sections, with oscil. 


4 
I 
| | lating engines. The draught of water will not exceed 18 inches when 


SAG | Steam ferry boat! 37-2598 | 12 66 6 | 
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1640 Cansiboat {38/ rigg) — 60 60; 32 | na vaanted for awift canal navigation by horses, at a speed of 10 miles an 
; f | hour. 
1840 Steam barge | 39; 310% | 789 90 ! 50 | Built for an experimental barge. 
1841 Yarra Yarra | 40; 9399: 30 90 M46 7 10 ~ for Port Phillip, New South Wales, and sent ont in sections all 
. complete. 
3642 Juno [ 41; 13599 e23 196 | 120 a for the tradc between London and Hull. To be rigged as a 
schooner. 
1841 Barge 421 6 48 men 600 16 0 40 | Building for a floating fire-engine, end fitted with a of paddle. 
| oH wheels. The engines pe “orked by cranked handles ye men, and 
arrangement is made by: they can be thrown out ar, and the 


paddic-wheels can be col rrercd set in motion, that the barge may be 
easily removed to whereve-t ‘may be required. ; 
Steamer 43 25442 80 13030 19 0 10 0 | Building for the Royat Danish Board of Admiralty, and intended chiefty 
| for a private vacht for the Royal family of Denmark. 


The extensive use of iron steam vessels makes any information upon the subject most valuable, and we therefore feel highiy indebted to 
‘Mesers, Fairbairn for their liberality in furnishing us with the preceding notes. Being engaged in this manufacture to such an extent, the 
results of Messra. Fairbairn's experience are valuable, and we trust that their example will enable us to obtain from other distinguished engineers 
such materials as will form an important record of the progress of this branch of engineering and marine architecture. 


[le aaah natalie sarees nail 





possibly interfere with. Nor is this all, for one of the party, with the 
aceustomed hankering for meddling with private property, proposes 
to excise the locomotive engineers, as Major Pringle and his colleague 
did the marine engineers. It is suggested that to ensure the mamu- 
wish was referred the consideration of the powers as to railways to | facture of axles of proper materials, the engineers and the assistants 
be given to the Board of Trade was only able to meet in the beginning | should at all times have access to every past of the works, and itneeds 
of the wonth, when for several days they were employed in fearing | scarcely to be presumed that this suggestion will be carried by the 
witnesses for and Sa a the plans of the Board of Trade. The evi- | same power being claimed for the government officers, powers which 
dence of Mr. Bruel against the proposed interference ia said to have | it is known are useless as a protection, and useful only as an vi cal 
had great influence upon the committee, and seriously to have annoyed | for if there be a disposition to act nibh no inspection of this k 

Mir. Paboashere: but we regret to have heard it reported that a rail- { avails, instances having occurred of fraudulent rails having been: made 
re rig of great eminence had taken a very different course, and {| under the very he of engineers. In the same spirit recommenda- 
had given his apport in favour of the views of the Board of Trade, | tions were made that stations should be shut up, artd that tooomative 








THE BOARD OF TRADE AND THE RAILWAYS BILL. 


Duane the last month a good deal of time bas been lost with the 
Easter recess, so that the committee to whom at Sir Robert Peel's 





and against the profession. We sincerely hope that there may have | engines should be licensed, a recommendation, which to:short- 
been some mis-statement with regard to this latter circumstance, as we ' sighted men it may appear to the advantage of | ers is clearly 
the reverse, for it is sure to follow that under such restrictions the 


think that such a course at the aang moment is likely to be of serious 
sa to. the welfare of the profession. On the motion of Lord supply must be reduced. : : 

ranville Somerset a sumber of reports and returns relative to rail- he bill itself we have described, this appendix to it fa: - 
weys have been published, which are quite confirmatory of the worst psy | on its spirit, dictated by ignorance, it is pregubat with. quack: 
surmises as to the conduct and intention of the Board, and its Com- ery wnd oppression, und while ite recommendations would:be ~~“ 
missioners. It is very’ true that such of the arrogance of the governs tive for any useful purpose, they would be abundantly eff 
ment Sunctionaries is directed against the companies and directors, but " * % delusion on the public and ap injury, to the profession“: fs 
it must not be supposed that they are the only parties threatened. On month all the ~ 
the ‘contrary, the military engineers (for such we regret to say all the , _,..-.., sot one enginger. Wohavedone opr. 
inspectors lave been) give arbitraty opinions as to the use of blocks | ewe eallon-the ion do petition, axel Oppose, Wp ES aR 
or chairs, the form and weight of rails and chairs, the construction of | sodesemedine.- ‘Let. them read Colonel: Themena’s paport,. sad et 
locomotives and carriages, the manufacture of asles and wheels, gra- | such a man as he excising their offices aod their workshops, c- 

: oe ; oe "¢ Bh daa atee Sheer ann | if chew ava nat aroused. we do not imagine they evar wil e. 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS XXVI. 


‘ JT must have libert 
“‘Withal, as lurge a charter as the winds, 
To blow on whom | please.’ 


1. It is consolatory to learn from the Licensers’ imprimatur, that the 
“ Fabbriche e Disegni di Andrea Palladio” do not contain any thin 
contrary to Ja Santa fede Catiolica !—they might as well have assure 
us that Poiladio was not the heathen divinity Pallas. Yet if the collec- 
tion contain nothing against the holy Catholic faith, it contains much that 
is calculated to stagger any reasonable man’s faith in criticism, and to 
shock his taste mortally, if he has any taste to he shocked at all. The 
very best of Palladio’s designs are but very mediocre indeed, and some 
of them absolutely barbarous. His “Palace of Reason”—as Mrs. 
Cresy somewhat unreasonably calls it—is just execrable; his Teatro 
Olimpico, just damnable. d should it be said that this is mere 
sweeping condemnation, amounting to nothing, I reply that it is quite 
as good criticism as that in which the admirers of their incomparable 
Andrea deal in. The onus prodandi lies with them; and if they are 
utterly unable to point out any of those beauties, graces, and exccilences 
which they place so largely to the credit of their favourite, they have 
centainly no right to censure their opponents for being not more ex- 
plicit. Should it further be thought by seme of my readers that I am 
continually “harping upon” Palladio, my excuse is that I feel it ne- 
eessury to do so, as long as others continue to babble their praises of 
him. When they choose to desist from their tedious iterations, ] may 

ive over mine; but ] do not see why Tshould fling up the game, while 
they continue it. 

I. Though few will Re me credit for blushing at any time, I fre- 
quently do blush at the drivelling silliness one meets with iu architec- 
tural wrifers—the more than anile twaddling to which they are ad- 
dlicted, for even the most twaddling old woman would hardly utter such 
stalf, unless, she happened to be disguised—in liquour.—*! Facendosi 
addictro di sicolo in secolo,” says one, “ tracing back the art from age 
to age, we discover it to be almost vontemporaneons with the origin 
of the human race.” Wonderful discovery, truly! But still the tailors 
have in point of antiquity, superiority over architects, fur Breeches- 
taaking 1s indisputably the oldest art upon record. Surely those who 
write such egregious balderdash must trust largely to the stultification 
of their readers. Writers on the art culinary are by far a more sensi- 
ble race, abstaining from such asinine absurdities in which architectural 
ones are apt to indulge, and for which they ought to be made to bear 
2 fool’s cap as their crest. 

IL. It certainly is amusing enough to observe how excessively lax 
and licentious are some of those grave twaddling architectural puri- 
tans who lay so much: stress upon proportions, as if they were ubso- 
lutely articles of faith. People of that sort are absolutely scandalized 
at the idew of any altcration in the shape of a base or capital, or of 
making an entablature at ull deeper or the contrary than usual; yet 
they are not the least shocked at seeing «m entire ordinance thrown 
out of proportion by disproportionably wide intercolumns; nor have 
they any notion of regulating the entablature according to the distance 
between column and column, notwithstanding that it is obvious that if 
those intervals be unusually wide the entablature ought to be of lighter 
proportions than is else given to the order; and cice cerea. For this 
reason, if for no other, the portico of the National Gallery ought to 
have had a bolder and richer cornice, the intercolumniation being 
pyonostyle, und consequently the supports numerous and the openings 

tween them narrow. For the same reason, the pediment might 
very properly have been made desper. Unfortunately, however, Wil- 
kins was one of those people, who suffer themselves to be duped—or 
rather, who dupe themselves by words and names. His building was 
to be Greck-.-that was with him a gine gua non, to which other con- 
siderations were to give way. A Roman entablature or cornice was 
out of the question, not because it would not have harmonized with 
the columns, but because it might have been cailed Roman, and there 
might have becn a sort of discord, not visible indeed, but zxonzinal—of 
course a most offensive one, for it is well known that people in general 
judge of architecture as they do of pictures and of wines. Tell them 
that a picture is by Raphael or Corregio, and though it be ever so 
medivore, they fall into raptures with it, at that word of command. 
Call gooseberry wine by its proper name, and people tura up their 
noses at it, ret diguify it by the style of champagne, and it becomes 
deliciovs,  ‘Undur the sanction of Inigo Jones-or any other celebrated 
body's name, the dullest design imaginable passes for a very fine thing, 
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149: 
where one a thousand times better by some nobody, would hardly be 
looked at.—I was once equally amused and enlightened at the expense 
of an unfortunate critic who was a professed admirer—I might say 
venerator of Palladio. We were turning over a portfolio of loose 
architectural prints and drawings, among which there happened to bé 
one or two to which I called his attention more particularly, at the 
same time instancing several egregious sins in them against good 
taste. After assenting to all my objections, he exclaimed “ they are in- 
deed very trumpery specimens of the Italian style: they have nothin 
of the sana architectura—of the gracefalness and happy non so che bi 
the divine Palladio.”—' The deuce they haven’t!—why is it possible 
that you do not recognize them as the production of your divine Palla- 
dio himself ?’——-He looked—whut shall I SAY, aghast ?—no he looked 
as if he was actually going to jump down his own throat.” The next 
time J saw him I said—* and the divine Palladio ——,” on which he 

ut me short by crying out, with no lack of emphusis—* Pualladio be 
damned!” 

IV. For graphic power—for consummate mastery in the art of de- 
picting to the eye by means of the pen alone the loveliest scenery, 
and conjuring up the most enchanting prospects—the most fascinating 
visions,—I hold George Robins to be the greatest genius this or any 
country has ever produced. Some of his advertisements are perfect 
cabinet pictures, finished up with unrivalled delicacy and grace, and 
replete with such felicity of imagination that every object—no matter 
what it may be in itself, is transmuted into beauty by the potent 
alchemy of his pen. As viewed through the medium of his poetic 
imugination, a snug suburban tenement with an acre of domain attached 
to it, hecomes—I will not say “un pezzo di cielo,” nor an absolute 
paradise, nor a /of from the Elysian Fields,---but certainly a fragment 
of Arcadia, a pastoral landscape fit for a scene in an opera—a fairy- 
land encompassed by the hedge that fences it out from ordinary, every- 
day nature—from the mere fields, the green grass and green trees, thut 
may le seen auvwhere clse. From my soul I pity the dull creatures — 
who can see nothing wore in the great (7, R.’s effusions than a mere 
wuctioneer’s udvertizement; and Dalso pity those who toss from them 
the half sheet of the Times, exclaiming 11a tone of disappointment, 
it is nothing but advertisements, when advertisements are in fact the 
very essence of a newspaper, and the rest but mere flummery and fill- 
ing-up stuff, a farrago of twaddle political, fashionable, &c., dressed up 
in blustering phrases. 

V. “I have seen Abbotsford,’ says T. H. C., the clever author of 
A Descriptive Tour in Scotlund,”"—“and I hardly know whether f 
do not regret that Ihave donc so. It is not the Abbotsford of my 
imagination, nor of the author’s description. Where is the ‘romance 
in lime and stone’ ?—-Dwindled to a mere story. In the exterior of 
the dwelling there is no congruity, no massive nobleness. In the im- 
terior there is no space for ghosts to play at hide-and-seek. If there 
be a few odd holes and corners, they appear rather like small remnants 
of a scanty cloth that has been cut into a thrifty garment, than the 
‘ample room and verge enough’ of true antiquity. Nothing is ona 
great scale. Ichabod—the glory is departed. In this as in other in- 
stances, ¢-raggeraling deacribers hare much to ansier for.”-——Mark you 
that, m¥ dear George Robins !— At their bands one demands an ac- 
count of one’s demolished hopes and scattered visions.” Hf so, a good 
many dealers in description will have an awfully long and heavy score 
to settle with their readers. The best way for them to do so, would 
be to bring ina per confra account for sv many manufactured visions 
of grandeur and beauty—not a trace of which is to be discovered in 
the objects themselves. 

VI. A must outrageous sort of delicacy is affected by writers upon 
architecture who generally evade speaking of contemporary buildi 
under the pretence of its being invidious to make any comments on the 
works of living architects. Such excuse is most flimsy; or if there 
be any thing in it at all, gross indeed must be the indelicacy of literary 
critics and reviewers who muke the publications and writers of the 
day the subject of their comments, without the slightest sort of scruple 
or cercmony, and frequently with the greatest imaginable freedom, 
The excuse itself moreover, is not particularly complimentary to the 
living, inasmuch as it almost amounts to the declaration that silence 
on the part of criticism can alone save them and their works from the 
censures that honestly expressed opinion would inflict upon them. In 
itself, however, such silence is, L have 10 doubt, exceedingly convenient, 
for | suspect that those who avail themselves of it, have seldom any 
opinion of their own to express, but generally serve up to their readers 
second-hand eriticiem, got out of hocks. 
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A NEW SIGNAL LIGHT FOR RAILWAYS. 
By ALAN Srevenson, LL.B., Civil Engineer, Edinburgh. 
(Read bifore the Socitty of Arte for Scotland, 22ud February, 1841. } 


THe numerous accidents, attended with fatal consequenees, which 
have lately oeeurred on railways, have excited much alarm iv the 
public mind, and the prevention of these casualties is unquestionably 
a matter of great importance. The ome of this communication is, 
to point cut ove source of danger to which several of the late acci- 
dents may be attributed, and to suggest the means of its removal; 
and from the personal interest which all must have in the improve- 
ment of tailwuy travelling, both as regards its speed, and, what is of 
much greater importance, its safety, | venture to hope that the follow- 
ing observations, although limited to one part of the subject, will not 
be found to have been unsuitally addressed to a society whose pro- 
vince it is to improve the useful arts. 

One of the most imperfect parts of the railway system is uncdoubt- 
edly the uncertainty of the vight signals, and to this it is well known 
many of the most fatal of the accidents which bave gccnrred must be 
traced. The great ubject of these signal lights is, to announce that 
the train has reached a certain point of its course, and to forewarn the 
engineman of his approach to a station, or the junction of a branch 
railway, so that the specd of the engine may be checked in proper 


time te prevent collision, The lights used for this purpose are gene- | 


rally exhibited at the plice the approach to which they are intended 
to amenncee: but the distance at which light projected hcurizontally, 
miy be seen by 1 person approaching in the line of its transmission is 
very variable according to the state of the atmosphere, which in our 
climate is subject to great and sudden changes, in regard to cleurness 
and fog. These variations in the visibility of lights of extensive 
range are by no means confined within narrow limits, us experience 
too amply demonstrates in the case uf lighthouses, whose range has 
been known to vary with the stute of the atmosphere, from sixty miles 
down to two or three miles: and this evil is unhappily one of those 
which, in the present state of chemical and optical science, must, we 


to lighthouses, is, in the ease of railways, materially aggravated by 
the excessive velocity of railway travelling. Any variation in the 
distance at which a signal light is first seen, muat lead to great mis- 
coticeptions as to the time of reaching a station, and all such miscon- 
ceptions are fraught with the worst consequences, ow ing to the nume- 
rous sources of danger from the crossings of branch lines, the spat 
of carriages on the rails, or the occurrence of other accideiits, which 
may render a railway impassable. [t is therefore obviously indis- 
pensuble to safety that the signal-lights shonid be so constructed, that 
in all states of the weather they shall be constantly visible at the same 
point, and that this point shall be sufficiently distant from the station, 
the approach to which the signal is intended to announce, so as to 
allow ample time for checking the engine’s speed before coming up 
to it; and upon no other grounds can the confidence of the public as 
to their security be reasonably based. # 

In the month of December fast, it occurred to me in the course of 
conversation with my friend Mr. Errington, civil enginecr, that althongh 
the variation in the visibility of lights of distant range must, according 
to our present Lnowledge, be regarded as an evil without remedy, it 
might still Le possible, hy means of some arrangemert of the lights, 
$e. mandae Sane loses arcea saeiede ees eee ers resible at the same point during 
--- , stale of the almosphcre. For this purpose, all that seems to be 
necessary is, to dimiét the range cf the lights, and at the same time to 
increase their intensity in such a manner that the combination of a 
short range with sag power may not merely render them capable of 
penetrating anv fog however dense, but of producing, at a certain 
point, an effect so brilliant and striking as forcibly tu urrest the en- 

heman’s attention, After considering the matter in various points 
of view, I came to the conclusion that the object could be best attained 
by placing the light considerably i adrunce of the station, the approach 
to which jt is intended fo announce, and hy giving the beam such an 
inclination to the horizon, that its greatest power may fall upon the 
@sigineman’s face, at so short a divtance from the light itself, that it 
ow not fail tu be atways visible at that point, even in the thickest 
og. . 

According to the present practice, a comparatively feeble light is 
exhibited at the station whoxe position it is intended to poiut out, and 
this light, which is permitted daa the gloom until its power ts 
Sedo diluted by the united effects of its own divergence, and the 
ength of its passage through a foray medium, must necessarily be 
subject to cunstunt variation of visibility with every change of the 
atmosphere. The change which I have to suggest, is to place a light 
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of great power about a mile iv 
time to limit its range by the depression of 
such a distunce as to ensure its being visible at alltimes, 

The arrangement | would propose for thé attainment of this object 
is remarkably simple, and consists in placing one of Fresnel's anouler 
lenses, illuminated by a gas or oil bummer, as may be most convenient, 
in a sinall chamber, glazed in front, and supported on a atage of car- 
peutry of sufficient sles to span the rails, and permit the train to pase 
under it; but the purpose might perhaps be eqnally well served by 
placing the stage at the side of the railway, and inclining the beam 
obliquely to the line. In order to limit the range of the lens.to a short 
distance, and thereby to ensure the light being visible in alt states of 
the weather at the sume point, I would incline the instrument, so that 
the length of the trajectory from the lens to the observer's eye should 
not exceed about 700) feet, which falls far short of the distance at 
which the light of the lens would be obscured even in the thickest fog. 
I may remark that the inclination of the lens is too small to require 
any correction in the position of the flrme; but this could be easil 
accomplished if necessary, more especially when gas is employed. 
In curved lines of railway the same effect might in certuin cases be 
produced by placing the lens on a level with the observer's eye, and 
directing the refracted beam so as to cut the railway obliquely. In 


; this case the limitation of range would be produced withont the ne- 
| cessity of inclining the lens; but the principle of rendering the signal 


at all times effective, by combining a short range and a powerful light, 
is the same in both arrangements. 

The advantage of this arrangement I conceive to be great, for not 
only would the light be at all times visible to the engineman on his 
arrival at the same point which, as already mentioned, is really the 

reat object of signal lights; but it is obvious that his attention wowid 
2 most effectually awakened by the contrast of snddenly passing from 
darkness to receive the full effect of a powerful light viewed from a 
short distance. One other udvantuge of the proposed signal light, [ 
must observe, lies in its being peculiarly susceptible of any modi- 
fication of colour, whether of a temporary or permanent kind, which 


. the numerous and growing wants of an extended railway system may 


fedr, be pronounced irremediable. This defect, great as it is in regard (Sa ona oe Spat oF, Poeturunl: tlegrep iy) Wier yer s cletane 


range is required, is maeppey extremely scunty ; fur the practice of 
all Europe seems to have shown that, so far as colour is coucerned, 
red and wivie are its alpha and omeya; green and blue have heen 
frequently tried; but cautious inquirers hove all agreed in pronouncing 
them so equivocal when viewed from a distance, that they have heen 
almost universally abandoned. These colours, however, and even 
much less marked varieties, although useless as distinctions fur lights 
of distant range, are perfectly effective when viewed from short dis- 
tunces, as the brilliant display of an apothecary's window sufficiently 
roves, 
ae now add avery few words regarding what appears to me 
to be the chief arrungements which may, in practice, be found neces- 
sary for signal-lights on these principles; but I would not be under- 
stood us attempting to fix any thing permanertly, for Iam well aware 
that various modifications may be suggested by experiment, which 1 
do not at present foresce in their full extent; in particular, it seems 
yrobable that the range of visibility which 1 have adopted in the fol- 
owing view of the details, falls short of what will be found quite saffi- 
cient in practice even during the thickest fogs, when a light so power- 
ful as that which may be derived from Fresnel’s tens is into 
pluy: aad should this expectation be realised, the duration of the 
effect of the light, which depends on the range, might be " “""  * * 
beyond what { have ventured to state. 
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principal 
A yaore semote observer ‘would receive the rays diluted. by 
+4 while a nearer approach:of the eye to the lens would render 
it necessary to adopt an ex-focal arrangement, so as to canse conver- 
gene of the rays. ‘By the latter arrangement their mH Baars would 
decreased, and the space covered ‘by the light would be lessened 
not anly ip proportion to the decrease, of divergence, but also to that 
of the cosine of the beam's inclination to the horizon. Both these 
circumstances would therefore combine to curtail the duration of the 
impression on the eye. 

dt may natarally be expected that I should say i regarding 
the duration of the impulse of the light on the eye; and upon this 
topic I.shall, is absence of actual experiment, content myself with 
stating briefly the result of my calculations. If we suppose that an 

~ we da of only 2° were to be obtained (und this is just 
one third of what is obtained from Fresnel’s lens with the great lamp), 
I find that the light would spread itself along the horizon of the ob- 
server's eye between B and C to the distance ofsabout 1000 yards, 
which, at the speed of 40 miles an hour, would be passed over in about 
§@ seconds, but at the ordinary railway speed of 25 wiles an hour, 
about 80 seconds or 14 minute, would be required. Such a flash of 
light falling upon the polished parts of the engine, and upon the ob- 
server's face, would undoubtedly act as a most effective signal. If, 
however, it should be thought advisable to increase the duration of 
the impression by spreading it over a greater length of the line, this 
effect could be easily produced by a slight alteration of the inclination 
of the.lens, so as tu cause the line of railway to cut the refracted beam 
more obliquely; but I by no means expect thut any sych modification 
would be found necesaary in practice. The nearness of the eye to the 
lene, and the brilliancy of the flash, would, ! am inclined to thiuk, more 
than compensate for the shortness of the impression. 

Tmust add afew words regarding the expense of these signals, 
which would be made up of the cost of erecting the scaffold of car- 
pentry, the price of the lens, and the maintenance of the light. ‘The 
price of the stege J shall pass over as a matter which may vary ac- 
cording to the circumstances of the situation and the taste of indi- 
vidaals; but the cost of the great annular Jens does not exceed 404; 
and if a smaller sized lens, which [ think would be found quite suffi- 
cient for the purpose, were employed, the expense would not be more 
than 102. The annual maintenance would consist of little more than 
the pay 6 A a gas or anvil burner. The consideration of the ex- 
pease, therefore, of muintuining such a system of signals at the neces- 
sary intervals on railways, is not fur a moment to be set against the 
most remote riak of the least of all the numerous accidents, the recorils 
of which fill the public prints. 
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OBSERVATIONS ON THE MOTIONS OF SHINGLE BEACHES. 
By Henay RR. Pater, Esq,, F.R.S.* 


From the Philosophical Transactions uf the Royal Society :—read 
April 10, 1834. 


Taek extraordinary prevalence of tempestuous weather during the 
last autumn having occasjoned numerous disasters on our const, the 
pablic attention was directed in an unusual degree to the imperfections 
of many of the harbours, and more purticulurly to those which are 
encumbered with acenmulations of shingle. The access to harbours 
thus circumatanced is generally uncertain, nnd in tempestuous weather 
is frequently dangerous, or even impossible. 

The action of the sea, which gives motion to the shingles and pro- 
duces the evils complained of, has long been a subject of speculation; 
but J have not found that it has been systematically investigated. 
Indeed, the contrariety of opinions advanced upon the subject, suffi- 
eiently indicates an entire absence of that satisfactory mode of inquiry 
which is essential to the foundation of a safe and practical deduction. 

Very little has been written upon the subject; and such facts as 
have been mentioned have only been referred to incidentally, or with 
a view to geological science. My present object is exclusively prac- 
tical in its nature, and my observations have been limited to such facts 
ae would assist in establishing certain and fixed rules for controlling 
the motions of the beach, so far as to enable us to preserve a clear 
t through it in all seasons, and iy every variety of weather; and 
to accumulate and preserve the shingles, where it is needful to do so. 

The subject at first sight appears greatly complicated; and were it 
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3 and therefore the following observations must-be considered 
as réatricted only to certain general principles, subject toa variety of 
modifications. 

‘The principles which I propose to illustrate will (under similar cir- 
cumstances) at all times exhibit the same phenomena, but for the sake 
of perspicuity I shall now only refer to the coasts of Kent and Sussex, 


Section 1. 


That the pebbles which compose the shingle beaches on these 
cousts are kept,in continual motion by the action of the sea, and that 
their ultimate progress is in an easterly direction, are facts tong known 
and commonly observed. The ve observations are chiefly di- 
rected to the particular manner in which the motions are produced. 

From a general view of the effects that Lhave noticed, it appears 
that the actions of the sea upon the loose pebbles are of three kinds: 
the first heaps up, or accumulates the pebbles against the shore; the 
second disturbs, or breaks down the accumulations previously made ; 
and the third removes, or carries forward the pebbles in a horizontal 
direction. 

For convenience I propose to distinguish these by the following 
terms, viz. the first, the accumulative action; the second, the destruc 
tive uction; the third, the progressive action. 

All the consequences resulting from these various actions are ex- 
clusively referable to two causes. The one is to the current, or the 
motion of the general body of the water in the ebbing and flowitg of 
the tides; the other to the waves, or that undulating motion giver to 
the water by the action of the winds upon it; and it is of considerable 
importance to the present inquiry that the effects resulting from each 
specific cause be separately considered. 

The motion of the shingles along the shore is commonly attributed 
to the currents, the action of the waves being considered only as a 
disturbing force. That such a notion is erroneous will, I apprehend, 
presently appear; ulthongh 1 have to regret that | have not had the 
opportunity of obtaining such satisfactory information relating to the 
velocities uf the currents in the channel, as would bave enabled me 0 
include every form of argument upon the subject. The absence of 
such information has also prevented me from deciding satisfactori 
ag to the sources from whence the whole budy of shingle is derive 
which, although not nevessary for the practical purposes 1 have in 
view, would have given more interest to the subject, and would have 
rendered the elucidation more complete. I must, therefore, for the 

resent, be content to pursue the motions of the beach after it is found 
ying along or near the shore; observing only that the materials of 
which it is composed are those of the various strata in the vicinity of 
the coasts, together with the ordinary sex sand, and such amall parti-« 
cles as may have been brought to the shore by the floods of the various 
rivers. - 

That the current is not the force which moves the pebbles along the 
coast, will appear from the following reasons: 

ist. If it were so, the direction of the motion of the pebbles would 
be determined by that of the currents; but while the direction of the 
currents will vary with the changes of the tides, we find that the di- 
rection of the pebbles may remain unaltered; and also that the motion 
of the pebbles is continued where no current exists. 

Zod. Although the velocities of the currents may not have bern 
ascertained with precision, yet it is known that the velocities genera 
along thia coast, which ean possibly act on the shingles, are not s 
cient to give motion to pebbles of every dimensiun, which are in fact 
earried forward. 

3rd. The motion of a current will not produce that order in which 
the pebbles are found tv lie, which order (as will be hereafter shewn) 
may easily be distinguished us the effect of the motion of the waves 
only. 

The direction of the waves is determined principally by the wind, 
the prevailing direction of which on the coasts referred to is from the 
westward. Every breaker is seen to drive before it the loose materials 
which it meets; these are thrown up the inclined plane on which 

rest, and in a direction corresponding generally with that of the 
breaker. In all cases we observe that the finer particles descend the 
whole distance with the returning breaker, un'tess accidentally de» 
posited in some interstices ; but we perceive that the larger 

return only a poh of the distance; and upon further inspection we 
find that the distance to which each pebble returns bears some relation 
to its dimensions, 
action. Le 

But under some circumstances, depending on the wind, it is found 
the level of the enginemanu’s eyes; und that the point where the cen 
tre of the beam would intersect the horizon, A C, of his vision at K, 
should be about 700 feet from the lens. The impulse of the light 
would be most advantageously received at some point as near the lens 
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This process is an indication of the accumulative 
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necessary to discuss minutely all the modifications arising from the’ 


variety of forms and local circumstances, it would perhaps be too 
much so for general description, 1 have, however, limited my inves- 
tigation to those simple and unvarying laws to which nature always 
that pebbles of every dimension return with the breakers that forced 
them up the plane, and that these are accompanied also by others, 
which had been previously deposited, but which are in such cases dis- 
turbed by the waves; and by a continued repetition of the breakers 
acting in this manner, the whole of the shingle previously accumulated 
is immersed below the surface of the water. This process is an indi- 
cation of the destructive action. 

The particulars of the accumulative action, combined with that of 
progression, are explained as follows. (Fig. 1.) 






Fig. 1. 
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Let ABCD he an inclined plane, representing that on which the 
toose pebbies move. Suppose the wind to blow in such a direction 
as to cause a wave to strike a pebble at A, in the direction of A a, 
and to the distance (a) up the plane, that point being the extent to 
which the force can reich. Now here the wave breaks partly into 
spray, and ix dispersed in all directions: is partly absorbed, and de- 
scends in u shallow form, which ry diminishes in its depth, so 
that the pebble is soon Icft exposed, aud therefore does not return the 
whole distance with the water, but is left at reat at (a’), being at a 
higher level than that from whence its motion commenced. 

ith the rise of the tide the striking force ix also elevated ; and 
by the repetition of the operation described through the different 
heights in succession, the further motion of the pebble will be repre- 
sented by a’ h' b' b', &c., the distance in cach step of its descent being 
something less than in that of its ascent, until it has reached the sam- 
mit (f°) determined by the height of the tide. Now if we Suppose a 
pebble of less dimensions than the former tu be struck from the samme 
point, we shall find it raised as before; but because its surface is 
greater in proportion to its weight, und because from its less bulk it 
remains longer isamersed in the declining wave, it will descend further, 
and follow the line (a g, &c.}, and will not be left at rest till it has 
reached (0). 

If, then, we suppose a pebble whose dimensions are less than either 
of the former, it will be evident that the point at which that will arrive 
on the highest level will be more distant still; hence it follows that 
the distance travelled horizontally by the pebbles during a tide will be 
in some proportion to their bulk, the specific pravities being the 
same. 
| (The pebbles do not in reality move in straight lines, but ina suc- 
cession of curves; the straight lines are ussumed here, and in otber 
_ parts of this paper, to simplify the description.) 

I trast it is only necessary to remark, that if the wind continue to 
blow in the same direction during the ebbing of the tide as through 
the flowing of it, the direction in which the waves will strike the 
shore will be neurly the same, and the progress of the pebbles will be 
urged by 2 similar action, and therefore their direction will also be the 
same. 

in this action we observe a constant tendency to heap up and accu- 
mulate the shingles ; and it is an interesting fact, that when the action 
has continued equally through a tide, the pebbles are left in regular 
order, according 'o their dimensions, the largest being uppermost, and 
the smallest at the bottom of the plane. Ido not mean to state that 
all the largest ave at the top, or that all the smallest are at the bottom, 
for it is evident that some of every size will be found at every level; 
bat that if an equal measure (say half a peck) be taken from the diffe- 
rent levels, the average of cach specimen will exhibit in regular order 
the various dimensions. = | 

The order in which the pebbles are thus found is,then, that by 
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which the effect of the waves is distinguished from ‘that of u onrrent, 

the effect of the latter consisting only in its influence on the direction 

of the impinging and recoiling motions of the waves, by which the 

motion of the beach may in a small degree be accelerated of retarded, 
| Section 2. het 8 re 


In the illustration of that action of the sea which breaks down and 
removes an accumulation, f propose referring to my observations in 
the order in which they were made. My attention was first directed 
to this part of the subject in the neighbourhood of Sandgate in Octoe 
ber last. 

The accumulative action had been continued for a considerable time. 
The numerous groins erected near Folkstone to impede the progress 
of the beach, for the protection of the cliffs, had collected a of 
pebbles, which in some parts was five feet in height. The wind had 
so much abated as to be scarcely perceptible, but the sea had a motion 
denominated a ground ayeil. 

The waves ap ronched the shore nearly at right angles with it; but 
although in rap { stecession, their forces were very moderate. These 
circumstances continued through five tides, by which time nearly the 
whole of the loose shingle had disappeared, including all that had been 
collected by the groins at Folkstone. The water being particularly 
clear, I was enabled to perceive distinctly the action upon the pebbles, 
and their motion downwards. T observed, that although every wave 
became brokenand dispersed as usual, yet they followed in such rapid 
succession, that each wave rode over its predecessor while on its ree 
turn, and thus produced a continual downward current, which carried 
with it the pebbles that were disturbed. That the pebbles were not 
removed far from the line uf low water, would appear from the fact, 
that on the subsiding of the swell, it being succeeded by a light breeze 
of wind from the westward, the accumulation immediately commenced, 
aud was restored to its former quantity by the action of four tides, I 
have subsequently had some favourable opportunities for making other 
observations an the effects produced by different rates of succession of 
the waves, and particularly at Dover, during the Jate gales, where the 
sume actions were noticed. ‘There I watched for an opportunity of 
witnessing that rate of succession which exhibited the destructive and 
ucenumulative actions in their smallest degrees ; and I observed, that 
when ten breakers arrived in one minute, the destructive action was 
but just evinced: and that when only cight breakers arrived in the 
same period, the pebbles hegan to accumulate ; which facts harmonized 
with my observations made at Sandgate and Folkstone, viz. that the 
difference betwecn the tteo actions mus ditermincd by the rapidity in ence 
ccsaion af the waves upon the shores. 

In the description of the accumulative action, I have assumed the 
forces to be directed obliquely with the line of coast, and have there- 
fore necessarily included the progressive motion: but it remains to be 
explained in what manner the shingles are earried forward while the 
destractive action ix guiug on. 

It is known that the action und re-action of the waves give to the 
whole body of the water, within a certain distance from the shore, an 
uudulating motion. The direction of this motion, when approaching 
the shore, will, to a certain degree, correspond with that of the waves 
upon the surface, and the direction of the recoil will also be affected 
in like manner; therefore the pebbles that have been carried down by 
the destructive action are moved forward through an angular course 
beneuth the water, wntil, by the excess of the impinging forces over 
these of the recoil, they are again raised by the action of the water, 
and deposited where the destructive action has ceased, or where, froma 
local circumstances, it cannot oceur. The circumstances which are 
most unfavourable to the deztructive action are those which least ad- 
mit of the constant downward under-current,—an inlet, or narrow arm 
of the sea, for example. If we suppose a wave rolling through the 
mouth of an inlet, carrying with it a charge of shingles, it does not 
break as upon an inclined plane, but is dispersed in the general body 
of the water, which ix compuratively quiescent; and there being no 
returning force, the shingle becomes deposited, and a bank is formed : 
and although the destructive process would act upon that bank if it 
could attain a certain height, vet the attainment of that height is pre- 
vented by the waves passing over it, and carrying with them, in suc- 
cession, the shingles with which they arc charged. 


SecTION 3. 


in fig. 2 is represented section of the beach formed along the out- 
side of Folkstone Harbour.’ This section was taken with great accu- 


racy, after the ground swell before referred to had removed most of 
the loose pebbics from it; so that the ssction may be considered as 


representing the plane upon which the ive motion of the peb- 
bes is carved sh ite iene is in the proportion of 1 to 4, nearly, and 
(with the exception of that part near the 4 Re eee ere 


PHESOIVIL ENGINEER AND-ARCHITECTS JOURNAL 


Big. 2: 





4 a 





a bank of pebbles beyond the reach of the previous tides,) the surface 
of the plane corresponds very nearly with a straight line, which, con- 
sidering that it is a natural formation, is a fact worthy of notice. 

1 think this plane may be considered as representing the average 
dimensions and inclinations of the surfaces over which the beach tra- 
vels iy ge coast, and I have therefore generally assumed such an 


one for the present purposes. Upon such an inclination, the loose 
pebbles ure in contact with each other; and although their depth upon 
the plane is constantly varying, yet, for the yake of conveying a gene- 
ral idea, we may assume the average tu be about six inches, extending 
between high and low-water marks. When, however, the plane is 
less inelined, the anme quantity of beach is spread over a larger surface, 
and its depth is diminished ; and the pebbles are in some places so far 
separated as to exhibit the appearance of a diminished quantity. In 
fig. 3, this is illustrated geometrically 
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Let AB represent » plane on which all the pebbles are in contact, 
C Ba plane considerably more inclined. If, from the centre of each 
pebble on the plane AB, a horizontal line be drawn to the plane C B, 
the position of the pebbles on the latter will be respectively at the 
various points of intersection. 


SECTION 4. 


There are numerous points on the coast ut which the line of beach 
is nceiboned intercepted and its continuity destroyed, and the rock 
washed bare. Ilaving sufficient evidence that the motion of the beach 
was continuous, I thought it important to ascertain in what manner the 
pebbles escaped past those places, and was happy in finding, upon in- 
vestigation, that a valuable deduction could be made. 

In the description of the accumulative action, it was remarked that 
the waves having struck the pebbles upwards, became dispersed, and 
were incapable of returning them to the Icvel from which they were 
forced. But I now observed, that the surface of the rock, being very 
irregular, constituted numerous channels; so that the waves, instead 
of returning ina dispersed and weakened form, moved back in columns, 
which were of sufficient puwer to return every pebble that had been 
thrown up ; and us these channels offered no impediment to the angular 
progressive motion of the pebbles, it wus more rapid than on the ordi- 
nary plane surface. Here, then, was pointed out by nature 2 principle 
on which the shingles might be hastened forward, and their uecumula- 
tion about uny particular place prevented; and by simply reversing 
that principle, a method of accumulating or retaining the shingles, 
where they are wanted, is also suggested, viz. hy the reduction of the 
descending force of the breathers. 

The effect of confining the retiring breakers toa column is also ex- 
emplified in another manner, when the waves are@riven directly upon 
the beach by a moderate wind, or such as would produce the accumu- 
lative uction. A succession of waves, acting over the same lines of 
the beach, soon forms « slight depression, which continues increasing 
until it becomes a definite chumel, The whole line of beach bein 
thus acted upon, it assumes the form of a series of banks parallel with 
each other. The waves do not then recoil ina dispersed form, but, 
having broken, are again collected and returned through the channels, 
and remove all loose matter from them. While in this state, the 
beach has no progressive motion, but continues (to use a qwilitary term) 
“marking time,” until, from the change of wind, an obliqne direction 
is given to the motion of the waves, 


SECTION 5. 


__, The progressive motion of the beach may be easily traced ea 
the coast as far as the bay called Sandwich Flats. The genera 
character.of the motion during its progress is that which is most fa- 
vourable, under every circumstance, to the chances of becoming securely 
deposited. Every part of the coust is attempted by every varioty of 
matean te tte torn, uotil a place of final security is discovered. 
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The locality of Romney Marsh appears to have afforded the sought- 
for shelter, and now exhibits an extraordinary example of the accumn- 
lation, which, having been combined with sand, silt, and vegetable soil 
derived from other sources, has long been considered. an acquisition to 
our surface of considerable value. - = 

Although this tract has continued increasing to the present day, yet 
a ig quantity of the beach travels past it, and we do not find any 
other accumulation of much extent between that and Sandwich Flats, 
beyond which there is no further trace of the shingle which we have 
so far followed, the pasty to the northward of these flats being evi- 
dently those derived from the cliffs near about them. 

On the eH of the shingle to the Sandwich Flats, it becomes 
gradually dispersed, owing to the increasing inclination of the plane, 
until it seems to disappear. A considerable extent of these flats has 
attained a height very little inferior to that of the high-water mark 
of spring tides; and it is so nearly horizontal, that the water does not 
partake of that undulating motion upon it which bas before been ade 
verted to. 

On the Sandwich Flats there is a continual deposit of svil and silt, 
brought there from the interior of the country by the river Stour, and 
which, after its expusure to salt. water, is particularly suitable for per- 
manently uniting all the coarser or larger fragments with which it may 
becume intermixed. So much of the materials which have composed 
the beach as may be conveyed to the higher parts of these flats are 
not likcly to be again disturbed, because many days may intervene 
before another tide may reach them; and they thus become united to 
the surface on which they rest, and gradually contribute to its height. 

The greatest motion of the pebbles being where they are exposed 
to the action of the greatest number of waves, we must look to the 
lower levels of these flats to traee the further course of the greater 
portion of the shingle. But even the slope of the surface of the lower 
levels is so very gradual, that the undulating motion of the water is 
proportionally diminished ; the actron of the water then becomes greatest 
in the direction of the land. While, then, we bear in mind the nature 
of the soil over which it acts, we find an almost insurmountable im» 
pediment to the further progress of the shingle, and are enabled to 
account for the rapid extension of the Sandwich Fiats towards the sea, 
which, in fact, is only the continuation of that process which has been 
for ages in operation, and which has formed a large portion of these 
oe marshes between the Isle of Thanet and the main land of 

cent. 


Having described those chief priuciples which regulate the motiors 
of the shingles on this coast, and having traced their progress to a 
final destiny, I shall now proceed with sowe further general remarks 
referring to the application of the foregoing observations. 

So much effect has been attributed to the motion of the tid cur- 
rents, that vast sums have been expended in attempts to divert the 
motion of the shingles to a distance from the general line of the shore, 
from whence, by the increased depth and velocity of the current, it 
has been expected they would be carried pasta particular spot, theough 
which a permanently ypen channel has been required. Such attempts 
have beeu made at various periods during upwards of two centuries 
at Dover, and more recently at Felkstone in the same neighbourhood. 
It is hardly necessary to observe, that such attempts bave not been 
successful, and from the principles which [ have laid down, their failure 
may be easily accounted for. 

Ifa wall or pier be extended trom the shore into the sea, it is evi- 
dent that. such erection will in the first instance impede and prevent 
the progressive motion. It is also evident, that the progressive is not 
necessarily combined with the accumulative action, but, on the con- 
trary, where the former is impeded the latter is assisted. The accu- 
mulative action, therefore, continues until the angle formed by the pier 
and the line of the shore is occupied, and the pier being no longer an 
impediment to the progressive motion, that motion is again restored, 
and the general mass proceeds as if no impediment had existed. 

The most perspicuons evidence of these results is exemplified at 
the harbour of Folkstone. Previously to the commencement of this 
exclusively artificial work, the beach travelled along the line of cliff 
iu the ordinary way. 

By extending the walls a sufficient distance into the seu, it was ex- 
pected that a commodious harbour would be formed, and the shingles 
diverted sa far into deep water, that they conld nut again appear 
above the surface until they were removed beyond the harbour’s 
mouth. 

The accumulation, however, immediately commenced, and continued 
as the work advanced until it became apparcut that no other effect was 
produced upon it than a ‘comparatively slight change of direction. 
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The entrance of the harbour being much encumbered with shingle,.an 


additional pier or jetty was erected, and extended ‘about two bandred 
feet further into the.sea without having approached the effect intend- 
ed. itis true thet some advantage was derived from the extended 
jer, by increasing the distance between the most violent action of the 
eaters and the still water of the harbour. The shingtes, ther: fore, 
s the mouth in a more dispersed form than they origtmully did, and 
heats they do not so readily form a barrier, neither does its perpendi- 
colar height become so great. 

Mach valuable information on this part of the subject ix recorded in 
Lyon's History of Dover, which, as it muy at any time be consnited, 
is not repeated here. [I shall only remark, that fram the succession 
of experiments made at that place, the general result hms been in a 
considerable acquisition of new Jand, which, although valuable in it- 
self, is not the object intended to be cbtained. 

‘Tf, then, it be adwitted that projecting piers will not prevent the 
encumbrance about the muuth of a harbour, situated as those referred 
to in the tract of the restless beach, it remains to be seen how far such 
works may be otherwise injurious. 

. While the accumniative action is going on, every abrupt projection 
from the coast is an impediment to the progressive motion of the 
beach until its angle is filled np. Such abrupt projections offer no 

ion ngainst the destructive action; when, therefore, by the in- 
erease of wind, the action of the seu beromes violent, an accumulation 
previously caused by a projecting pier is rapidly removed, and again 
1% rapidly deposited where it is nut resisted. And there is perhaps 
no combination of circumstunoes less capable of resisting, or more 
favourable to the deposition of, the shingle, than is found in artificial 
harbours, shielded by an abrupt weather pier in a line of beach. 

With a long continuance of violent winds from the same quarter, 
every accumulation of loose shingle is broken down, and is hurried 
forward, while it unremittingly appears to seek protection. During 
the recent gules every inlet within the tract of the beach was seriously 
eacunbered with it; commenced with the heap accumulated by the 
very pier that was intended to prevent such au effect (where such ex- 
sted}, and increased by the successive arrivals of those more remote, 
together with that quantity commonly passing along the sloping plane, 
but now brought down by the destructive uction and furced along with 
accelerated motion. « ¢ 

Many verv interesting facts inight be mentioned concerning the 
effects produced by the continued gales at various places on the coast, 
but } find that the description of them in sufficient detail to make them 
weful would extend this paper much: beyond the limits assigned: J, 
however, trust that the reference to two of the most remarkable cases 
will be fonnd sufficient to illustrate the principles attempted to be ex- 
plained. 

SECTION @. 

The nly natural power by which the channels through the beach 
are retained, is the returnipg force of the water, which on this coast 
is generally scanty. And it is obvious, that however judiciously that 
force may Le employed, it is but remedial in principle, and necessarily 
implies a previous evil. So long, therefore, as the cause continues to 
act, the remedy is prevented, and the harbour becomes inaccessible 
when protection is most required. 

Jf on inspection of the great bank ones thrown up at Dover, 
we imagine it to be dispersed over several miles of the sloping 
plane, and assume the whole to be in continued and ee motion, 
it will immediately be inferred, that the quantity that would be 
pasting a given spot at one time would be comparatively insignifi- 
eurt; and hence, since we have no reason to suppose that there will 
he « limit 10 the quantity, and since it has pe shown that its 
motion camot be prevented, it follows that the great objects in view 
mast be attisined, first, by securing permanently such accumulations as 
are necessury for the protection of land from the action of the sea, or 
useful by their addition to its surface; and secondly, by facilitating 
and juciting the progressive motion of that superfluous quantity from 
wheuce the evils complained of are derived: and therefore the unin- 
terrupted und permanent welfare of the numerous harbours which 
communicate with the sea, through the extensive tract of the shingle 
beach, is dependent more ona eysiem of management along the coast, 
than upon particular devices adapted exclusively to see 4 separate 
ease. 
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Kegreting upon Metals--M. Melloni has announced to the iench A 


that Mt. Cirell’, of Naples. Las been able toobtain plates upon metals by pif 


tic methods, His discovery is to. form Immodiately the plate com- 
pl engroved after a simple ppt Beg "MM. Mellosi has submitted some of 
ell Wes to the inspection of the Academy. The process is not detailed, as 
Cireth is preparing :e secure a patent for it. : : 
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PREVENTION OF EXPLOSION IN'STEAM ENGINE 
. BOILERS, 


The Gold Isie Medal was srocented by the Society of Arts to Mn. Robert 
M'‘Enen, Glasgon, for hie Double Mercurial Safety~-V' atte for Steam 
Engine Botlere. . 


THERE are two evils against which it is especially necessary to pro- 
vide in the construction of an apparatus for preventing explosion in 


boilers, viz. the possibility of the steam passage being intentionally 
closed, for the purpose of obtaining extraordinary pressure; and the 
failure of the self-action of the apparatus through the accidental de- 
rangement of its parts. 7 

r. M‘Ewen's apparatus consists of a pair of open tubes, the ends 
of which are immersed in mercury contained in cups connected with 
the builer by a pipe. At the junction of thia pipe with its branches 
for the two- cups, is a three-way cock, the ports of which are so pro- 
portioned to the openings of the branch pipes, that the steam can 
neither be opened on, nor cat off from, both eups at the same time. 
The mercury tubes are proportioned in length to the greatest pressure 
which the boiler will bear with safety; the mercury will therefore be 
blown out of the aeting tube into the dome at the top, whenever the 
pressure exceeds this limit, and will fall down through the other tube 
into the empty cup, while the steam blows out through a pipe at the 
top of the dome.* When the pressure is sufficiently reduced, the cock 
may be turned, and the cup which was last filled becomes the acting 
side of the apparatus. 

On the 7th of April, a committee of the Society inspected the action 
of Mr. M‘Ewen's mercariul valve, the apparatus having been attached 
to the boiler at the works of Messrs. Fairbairn and Murray of Mill 
Wall. The steam was opened on the mercury at a pressure of five 
pounds to the square inch, and as soon as it attained the pressure core 
responding to the length of the tubes, viz, seven pounds, the mercury 
was blown, without any loss, into the dome und fell into the empty 
cup, while the steam blew out through the pipe at the top of the 
dome, and was condensed in a vessel placed to receive it for the pur- 
pose of experiment. On examination of the water in this vessel, not 
a particle of mercury was found in it. This result sufficiently proved 
the efficiency of the pipe, which is produced to some distance down- 
wards within the dome, as represented in the section fig. 1, for the 
purpose of preventing the mercury from splashing out with the rush 
of steam. 

As the action of this apparatus depends simply on a physical princi- 
ple, viz. the opposition of the elastic force of steam to the static pres- 
sure of mercury, without the intervention of a mechanical obstruction 
of any kind, it cannot fail of acting, so soon as the pressure of steam 
exceeds the limit corresponding tu the length of the tubes. The-noe 
velty of the invention is in the employment of u mercurial tube as a 
safe vent for the steam, these tubes having hitherto beeu used only as 
indicators of steam pressure, being long enough to allow the steam to 
altain a dangerous pressure withuut relteving it or giving any other 
notice of the fact than what may be observed by the eye. 


WEFZREXCE TO THE FIGURES. 


Figure 1 represents the whole appease in section. a the pipe 
comected with the steam boiler, 8 the hollow plug of a cock with a 
side opening atc, through which the steam passes into the area p, 
and pressing on the mercury causes it to rise in the tube & till its 
weight counterbalances the force of the steam; the tube & opens into 
the chamber and e F, to which there is free access for the atmor 
sphere through the neck «; if, therefore, the steam should at any time 
exceed the due pressure which is limited by the length of the tube x, 
it will drive all the mercury before it up this tube into the chamber y¥, 
and will escape through the neck a; in the meantime the wercury will 
enter the opposite tube i ati the smuil hole 1, and flow down into 
the other vessel J, where it will be ready again to act as a safety-valve 
as soon as the attendant has turned round the plug 3 by its handle x, 
thus cutting off the communication of the steam with the vessel p, and 
opening it into the vessels. The construction of both sides of the 
apparatus being exactly alike, the tube & having an aperture at L to 
receive the mercury from the chamber y, thia operation may be ree 
peated as often asthe escupe of the steam gives notice of its 
necessary. The bottom of the chamber F, though straight from L to 1, 
is like a trough in the cross diameter, as shown by the curve. 
under ¥, to conduct all the mercury through the hole 1 or L, whichever. 
may be opposite the ucting tube. | oa a 
rr ee aes te eet icannitaeh %: chains Saataae ke ' 
*' Mr, M‘ Ewen intends that an nlarmewhistle be placed in thie opening; 
and sleo shat the sppacatus serve as 2 gauge fer indleating. the eariehion ot 
preseure, by means of graduated float-rods in the mercury tutes, 
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For the sake o § perspicuity, only one side opening from the plug & 
has been advertell to. But the plug is always made with three open- 
ing as shown in fig. 2, at c, M, and N: by which it will be seen that 
it is impossible to ahist more than one of the chambers, D or J, at the 
same time. The engineer, therefore, has not the power of completely 
shutting off the steam by means of the cock, nor could a successful xt- 
tempt be made to effect this by plugging the pipe in the dome, the 
material of the Jatter not being of sufficient strength to bear as high a 
pressure as the boiler.—Zruns. Soc. Arts. 





S.L. AND THE PROFESSOR OF ARCHITECTURE. 


Siz.-—-The freedom of sone of the comments in my last Fasciculus 
must, no doubt, have startled your correspondent S. I. and also con- 
vinced him that 1 fully act, é.¢. write, up to my motto, which is very 
much more than can be affirmed of every one who bears a motto. It 
is evident he considers me as having made ouch (ov “free with the 
Professor of architecture at the Royal Academy ;” just as if the 
Professor was a schoolmaster—some village Solomon whose sceptre is 
his birch, and whose subjects are bound tu listen with awe to whatever 
he utters. What indecorum there can be in unimadverting upon 
‘opinions enounced by the Professor in his public capacity, J cannot 
possibly conceive. Similar freedoms are taken every day with per- 
sons persoeene who are guite as important—ut least people fancy 
them so——as ‘Professors of architecture: a truth well known to Lord 


aerial and Lord John Russell, and to 2 great many others before 
em. 

It is, I believe, generally understood that the freedom of remark 
avhich would be indelicate and reprehensible towards private indi- 
viduals, is perfect! allowable towards public men, and those who hold 

ublic situations which give an influential authority to their opinions. 
n'the last account it is, that opinions promulgated ex cadhedra should 
he narrowly watched and scrutinized. and -if t ey will not bear a little 


rough handling when examined, they are fit only to be bandboxed in 
oldie rosght out, not in the lecture room, but in the drawing 


For my ‘part, l-hold-the squeamisbness and affected delicacy which 
britney A ethbenna -architectural ‘efiticium: to be not only excvedingly 
silly, but exceedingly mischievous into the bargain; for they tend in 

-terstifie erittoren itvetf “just at “the very“tinre when it might 
be applied with success; and grant impunity to some of the greater 
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delinquents, and to the abominations perpetrated by them, ander the 
paltry pretence of its being a defieate and eiliice tak te aperk of 
men and matters belonging immediately to our own day.. This ex- 
cessive caution-—pot to cull it time-serving obsequiousness and. coward- 
ice—is almost peculiar tu those who write on architectare; most aer- 


‘tainly we find very little of it in literary criticism; where the merits 


of living writers, let them stand ever so high, are often discussed with 
a freedom that is almost startling, or at the best very wnceremonious. 

However, all that I have just been saying will be thought little better 
than evasive remarks, onder cover of which Jam fain to sneak off and 
screen myself from the allegation made by S. L., and ‘therefore now 
say in reply to it, that erroneous or not, the impression left upon my- 
self, ind a good many other persons also, { believe, was thet the Pro- 
fessor’s views were so far unfavourable to Gothic urchitecture as to 
discourage it most decidedly at the present day ‘l'e be sure he ex- 
pressed a decent “ for-good-manuers’-sake’”’ admiration of it, just of 
that sort and no more which way be professed for any other by-gone 
und worn-out style of the art--for Egyptian or Byzantine curiosities in 
it. An enthusiastic devotee in his raplurous reverence for the sublime 
Sir Christopher Wren,—who, by the bye, produced Temple Bur and 
suudry other pieces of veritable architectural bathos--.the Professor is 
evidently ill-disposed towards the practical application or adoption of 
Gothic ut the present day. So likewise is 5. L.; and therefore both 
of them inay probably object to the style selected for the new Houses 
of Parliament, and may also greatly prefer Buckinghum Palace to 
Windsor Castle—perhaps regret that Mela Britannica's advice was not 
taken in regard tu the latter structure; lad which been done every 
vestige of it would have disappeured, and a low moderate-sized Gre- 
cian edifice, a mere parallelogram in plan, would have been subeti- 
tuted for it, as worthier to grace the acropolis of Windsor: 

\¢ would seem that mullioned wiudows do not accord very well with 
plate glass, but “are nore suitable for casements with smal! pauea of 
Now it may fairly be 


: admitted that sinail panes do not at all disfizure Gothic windows—do 
. not produce the same mean and palty effect they would in others; 
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hat it does not therefore exactly follow that they are indispensabie te 
propriety of character, because, if well desigued in other respects, the 
windows lose nothing by each compartment being filed with single 
plates of glass. On the contrary, the use of glass of such dimensions 
removes iu a great measure the objection apt to be entertained against 
mullions of suitable proportions, us obstructing light; becuuse, owing te 
the greater size aud transparency uf the glass, as much light is trane- 
mitted through the same space interrupted only by bold multions, aa 
~ here the muilions are very scanty, and the general surface consists 
of a meshwork ‘of Jead in which the glass is fixed. The chief diffe- 
rence between a window with small panes and one without divisions 
of the glass, is that iu the latter case, if the entire aperture loses 
somewhat of the character of o glazed Gothic window, it will still | 
resemble what is equally beautiful in the same style, namely an open 
screen with unglazed compartments. 

But if Gothic is inapplicable because of so slight a difference as that 
arising from the windows being glazed with lurge pieces of glas« in- 
stead of diminutive panes, how is it possible for us to reconcile our- 
selves to the infinitely greater departure from the genius of Grecian 
architecture, by introducing, as we most freely do, into that atyle, 
features not only unknown to, but absolutely at variance with it, not 
ouly windows, chimneys, balustrades, attics, &c. ; but successive ticrs 
of windows and windows throughout, windows within porticus, &c. ? 
Again, smal] panes set in lead are to the full quite as unsuitable for 
windows in Grecian or Roman architecture, as they ure suituble i 
the Gothic style, which being the case, have we not a right, according 
to S. L.’s notions of consistency and propriety, to be very mach 
shucked at the semi-Gothic or Gothicly glazed windows of St. Paul’s 
cathedral ¢ 

8. L. talks of the “difficulty of persuading persons tu adopt Gothr.; 
who are not possessed of antiquarian taste."" How happens i, then, 
thal we buve so many soi-disant Gothic churches and Guthbic man- 
sions which are in utter defiance of antiquarian taste or avy other? 
why are we doomed ta behuld so much hole-in-the-wall Gothie—so 
many ‘castellated fancies ¢ Ja Luger? For no other reason than ‘be- 
cause there is & bigotted and fasitionable prejudice for the-mere name of 
the style among persuns who have not the slightest notion whatever of 
the style itseH. The difficulty is not to persuude people to pre eles 
dissuade them from ‘thinking of at al] adopting a style which they wit! 
nut allow to be properly treated. 

‘Again, S. L. assures us that when modern architects design in the 
Gothic style, their abject is imitation, but that when they ennloy 
Grecian or Rotnan, ‘their aim is inveNTION!' Now no man wotld 
have ventured upon so very bold un assertion unless be hud previously 
fortified himself aud screwed np his courage to that piteh by an «~!»= 
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dose of claret or champagne, it being most palpable and notorious that 
all our Anglo-Grecian architecture befrays UTTER WANT OF INVENTION. 
Invention forsooth! then invention must consist in niaking fac-similes 
of Grecian columns, and poking plenty of sash windows between them ; 
or in showing ugly nha dad ae windows, and skylights over Gre- 
cian entablatures wore faithfully than tastefully copied for the nonce, or 
if invention be occasionally shown, it is done after the fashion of Nash 
and Smirke, the former of whom has given us a Grecian Doric order 
in a palace, without triglyphs or even any division of frieze and archi- 
trave in its entablature, while the other has introduced doors not at 
all better than those of a stable or coach-house into the classical por- 
tico of Covent Garden theatre, sa‘d to be copied from that of the 
Parthenon, and whose columns some unlucky gin-and-water critic has 
described as Ionic! 

HS. L. can now in away some of his own very awkward and 
untoward remarks, all well and good. To do so would ut least display 
some ingenuity. All that 1 am afraid of is, that he will not make the 
attempt, but that he will henceforth be cautious of getting into a 
acrape by taking the part of the Professor of architecture, und leave 
the latter either to defend himself, or tu submit to the invorrigible 
gauciness of 
| CanpIipes. 


THE ROYAL EXCHANGE. 


Sin—If lam rightly informed the design for the New Royal Ex- 
change has undergone considerable changes and inodifications, espe- 
cially as regards the interior court, in respect to which, if no other 
part, there certainly was great room for improvement, therefore as far 
as architectural character is concerned, [am willing to believe that 
improvement has been made. But why is the Exchange itself to be 
an open court at all? others besides myself have asked the same 

uestion—at least have animadverted upon the absurdity of making 
the area in which the merchants are to assemble an uncovered one, 
with no other shelter from the weather than what will be afforded by 
the ambulatories around it. The inconveniences attending such a 

lan are obvious enough; what countervailing advantages are expected 
it is difficult to guess, but it may be presumed that they are sufficiently 
important ones; consequently it would be but proper that they should 
be stated, if only in order to exonerate those who have control over 
the building from the charge of being guided as to so very important 
a point solely by obstinate caprice, and adopting what will be a serious 
inconvenience for no better reason at all than because it existed in the 
former structure—when, by the by, it was at one time contemplated 
to obviate it by covering in the open area. It would seem that now 
it is known that the building is to be erected by Mr. Tite, all interest 
in regard to it has entirely subsided. This ought not to be; nor ought 
such matters to g° to sleep, and be treated as if utterly indifferent, 
because no one has now any thing farther to expect from any change 
that may take place. If reasons or any thing like reasons can 
alleged for leaving the body of the Exchange entirely exposed to the 
weather, let them be stated and then ‘we A know on what grounds 
it has been determined to adhere in the new building, to what many 
considered an inconvenience in the former one. 

There is, I find, an article on the Royal Exchange in the Penny 
Cycloposdia, in the course of which objection is made to the merchant's 
area being left wmcovered in the new structure. What is there said, 
however, is not likely to attract attention—at all events not immedi- 
ately, or so much as a few Sines in your Journal. 

I remain, &c., 
. Civis. 
London, Aprit 14, 1841. 





MR. MUSHET’S PAPERS ON IRON AND STEEL. 


Sin—I lately had for the first time an opportunity of looking into 
Dr. Ure’s very elaborate dictionary, and on referring to the article on 
fron I was a good deal surprised to find that a table of the proportions of 
charcoal used in the fusion of bar or malleable iron to produce the 
various qualities of steel and cast iron, and published by me in the 
Philosophical M ne nearly 40 years ago, bad been subjected to 
mre and u ted censure on the part of Dr. Ure for its want of 
accuracy. i 
__ As this table (along with many papers principally on the subject of 
iron) hes lately been republished on : very considerable fis so4 I 


—_ 
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* See Mushet's papers on iron and steel], published Jast year by Mr. Weale. 1. 
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comsider it behoves me to protect the property ‘so created, and't take 
care that where the work is free'from error, ‘it shall fot siffer-any de« 
terioration by my silence in respect of the criticisms of others,in what- 
ever spirit they may be expressed. re hice 

The criticism to which'f allude (page 716 of the second edition of 
Dr. Ure’s Dictionary), is evidently borrowed from Karsten, but as the 
matter does not stand in the Dictionary in inverted commas, I am en- 
titled to assume that it contains Dr. Ure's opinion on the subject, and 
shall deal with it accordingly. It is as follows. . 

“ According to Karsten, Mushet’s table of the quantities of carbon 
contained in different steels and cast irons is altogether ¢rroneous. It 
gives no explanation why, with equal portions of charcoal, cast iron at 
one time constitutes a gray soft | org metal, and at another a white 
hard brittle metal in lamellar facets. The incorrectness of Mushet’s 
statement becomes most manifest when we see the white lamellar cast 
iron melted ina crucible lined with charcoal take no increase of weight, 
while the gray cast iron becomes considerably heavier.” 

In this extract two facts are alleged, namely, first, that the product 
obtained at different times by the fusion of the same quantities of the 
sume iron with similar proportions of charcoal is irregular; and se- 
condly, that gray cast iron acquires i by its fusion with charooal, 
while white iron docs not. I deny both these allegations,— but sup- 
posing they were true, what has my table of proportions to do with 
them ? 

It is assumed by Dr. Ure that the table gives the atomic proportions 
of carbon wailed with, and cxinfing tn, the various qualities of steel and 
cust iron, whereas it only professes to give the proportions of charcoal 
required to be presented fv bar iron inthe crucible to afford the various 
qualities of the metal before alluded to, and this it does with a degree 
of accuracy which I chatlenge Dr. Ure and Karsten to disprove. 

The experiments show in the clearest manver that charcoal is ab- 
sorbed by iron; that gray iron absorbs a greater quantity than white, 
and that steel requires for its production a less proportion than white. 

To guard against the inference which has been so inconsiderately 
drawn by Dr. Ure, the following passage was inserted in my work.* 

« Although this is the quantity of charcoal necessary to form these 
various qualities of metal by this mode of syntheses, yet we are by no 
means authorised to conclude that this is the proportion of real car- 
bonaceous matter taken up by the iron, seeing that in experiments 
Nos. I to 6 inclusive, the weight guined by the iron was upon the 
average equal only to 1-21,4, part, whereas the charcoal which disap- 
peared in the different fusious amounted to 61} per cent. uf the original 
quantity introduced along with the iron.” 

Having in this paragraph taken the precaution to guard against 
uisrepresentation, [ am at a loss to account for the conclusions at 
which Dr. Ure has arrived. 

It is quite evident that both he and Dr. Karsten are puzzled with 
some results for which they have not been able to account. They cane 
not, it would scem, expluin why “cast iron (query, white, gray oF 
motied) with the same proportion of charcoal sometimes makes white 
iron, and sometimes gray.” Having had some experience in the treate 
ment of iron, it is barely possible that I may be able satisfactorily to 
solve the difficulty, the weight of which they have flung upon my 
table of proportions. 

Tmnst in the first instance be allowed to deny the ulleged fact, 
namely, that the same iron and charcoal are so capricious as at one 
time by their fusion to produce white cast iron, and at another time 

. The same substances which have once made gray iron will, if 
the operation be similarly conducted, do so on every occasion, and the 
same remark holds good in respect to the other varieties of the metal. 

In order to understand this curious and not unimportant subject, it 
must be laid down as 4 maxim that the affinity between fron and car= 
bon depends upon the degree of temperature which the iron will with- 
stand before it enters into fusion: the higher the senperstats short of 
fusion, the more rapid und extensive will be the combination: and the 
converse is equally true. 

Hence the unerring certainty with which malleable iron and steel 
unite with carbon in the crucible, and becume with an increase of 
weight rich carburets of iron. The same remark is applicable in.de- 

ee to refined metal, which when of the purest and whitest fracture, 
will with its appropriate dose of charcoal also pass into the state of 
the most perfect gray iron. But the case is most materially altered 
when the experiment is performed with common white pig-iton-or 
with gray: the greater fusibility of both these states of the metal does 
not leave time for the action of affinity to take place between the iron 
and charcoal, so that even with a higher proportion of- charcoal the 
para come. from. the crucible to. all appearance: wuchanged.as to 
quality. ae as 





* Paye £26, towards the botiom, 
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his difference in the fosibility of the vartous states of fron affords 

a did tothe mystery: which seeme:to have ‘puzzled Drs. Ure and 

Karaten; who may ps. have still to learn that charcoal never com- 

biges with iron after it has become fiaid, and that the union is always 
ed by a process of cementation. 

Suppose then that an experimentalist were in the first instance to 
fuse refined metal (which is the whitest of white iron), with a certain 
portion of charcoal, and to obtain a soft gray granular metal, this re- 
sult would be uniformly obtained so.long as the same substances were 
used, but were he to substitute for the refined metal, white cast 
iron, (which, to an unpractised eye, is not eusily distinguishable from 
the other), and fuse it with the same, or with a greater quantity of 
charcoal, the result would not in this case be gray, but white cast iron, 
of the same appearance as when introduced into the crucible. 

But it by no means follows that white pig, or cast iron, cannot be 
converted into gray iron in the crucible, for however great its fusibility, 
yet if a portion of those earths whose affinities for carbon are deve- 
loped at page 553 of my work, be introduced into the crucible and 
fused along with white cast iron, and even a minimum doze of carbon, 
the result will be gray iron of the best quality. In short the same iron 
which when fused with half its weight of charcual alone, comes out of 
the crucible white, will by the introduction of the earths be converted 
into rich gray iron with an increase of weight, and this result will be 
obtained with only yy or yy of its weight of charcoul. 

Your's, &c., 
D. MusHerT. 
(To be continued. ) 





THE LARGE WATER WHEEL AT COLEBROOK DALE. 


pie tune © short description of a water-wheel of no ordinary 
dimensions may be worth your notice, I send a slight sketch and a few 
of the principal dimensions of one erected in Colebrook Dale, Shrop- : 
shire, it works an oil and colour mill, but as the speed and the supply JN 
of water vary considerably, no correct estimate of the power can be Ww a yy, 
obtained, but it probably does not exceed 3 or 4 horses’ power. The ~ SAS 
speed is generally about one revolution in three minutes, or 1-39 feet “oY 
per second; part of the water comes on to the wheel at the top and —~-- 


part about 25 feet lower down. | \\ 
LY | \\ 
f, |} \ \ 


Seale of enlarged parts figs. 3, 4, 5, G—quarter inch equal to a foot. 


Fig. 2. 





same dimensions. The buckets, of which there are 280, are 9 in. 
wide at the top, 5 in. at the bottom, 16 in. in breadth, and 10¢ in. 
deep. The shuft A is of cast iron hollow, 14 ft. 8 in. long between 
the Dearing, 26 in. diameter, with mortive holes cast in to receive 
the arms and side stays. The arms are of pitch pine, all the other 
parts are onk. The spur wheel F is 15 feet diameter. The breadth 
of the lines in the drawing are as near as may be the dimensions of the 
different parts. 
Fig. 1 is an elevation of the wheel; fig. 2a section; fig. 3 an en- 
larged section of the shaft A taken pak Srcprowe 4 showing the man- 
ner in which the arms B B, and stays C, C, C, C, are fixed, and the 
spur wheel E, E; fig. 4 a transverse section of the shaft from a to 6, 
showing the arms; fig. 5 is a section; and fig. 6, front view of the 
buckets. 

I remain, &c. 

H. C. 





Railway Works in Franee~The Havre Journal, in noticing the arrivals of 
wagons and workmen for the Paris and Rouen Railroad in that port, says 
that the wagons have been hired from the London and Southampton Com- 
pany at a much lower price than they could possibly have been in France, 
The rincipal dimensions are as follows:—diameter out to out, 80 and that the workmen who have been sent over, are all chosen from the most 
feet, 26 arms B, 8 inches by 8 inches; side stays C, two to each arm, 20ber and laborious of their class that could be found in England. This 
4 inches by 3 inches; the arms and stays are together by two (orthe Bneieh o ore, ad “a pointing ee cay ne and & ia iets 

the en e Paris and Rou * su 
circles D D,'4 inches by 8 inches; and by cross stretchers FE, of the their example to the notice of all engaged in France on similar works. - 
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CAPTAIN CARPENTER’ PATENT QUART PROPELLERS re dis ont en gah 

In the Journal for February last, F 56, we gave an abstract of | ing vessels, for the purpose of moving them about in calins, oF as an 
the above patent, we are now enabled through the kindness of the auxiliary to the wind and sails. The powerful effect produced by the 
Editor of the MMechanice’ Magazine, to give the annexed engravings, | rotation ef these ‘quarter elles,’ even by manual power, was 
which better explain the action of the Propellers, together with an enough to establish the facl, that any vessel, however , may be 
account of some experiments communicated by Captain Carpenter. moved in an opposite direction to that line in which the force is ap- 
plied, quicker or slower, according to the extent of the motive power. 

“The next experiments were made with a model of a steam-boat, 
which is now exhibited at the Pelytechnic Institution. This model is 
supplied with the means of applying a great variation of power to the 
propellers, and it admits also of great variation in the shape of 
them, by which means I have had an opportunity of jud ing upon 
the merits of screws, sections of screws, and planes; 0 ng 
the angle of incidence, the shape of the vane or blade, and the relative 
proportions they should bear one to the other, according to the power 
applied. Although a screw is decidedly a powerful instrument in the 
water, I must nevertheless give the preference to the ge and to the 
figure shown in the accompanying drawing, because it produces the 
greatest speed with the least sacrifice of power, more especially when 
the vanes are set at the angle of 3U° or 35° to the axis of the shaft. 
And here I would remark, and hope without presumption, that if any. 
merit may be attached to this part of my invention, it consists in the 
discovery by careful experiment, that a plane having the proportions 
of my propeller, as represented in the drawing, will, when set at the 
above angies, and revolving in the water, impel a vessel by means of 
a locomotive power, and the resistance offered by the fluid, with 2 
greater effect than any other instrument yet adopted in navigation, 
which may be proved by mathematical demonstration. 

“The next experiment was made in a boat 21 feet long, and 4 feet 
S inches wide. It is necessary here to remark, that only one pro- 
peller was used, and that was placed in the stern. The object of 
which was, to test the shape of the triangular propeller against the 
screw, and other propellers with the same power, the same position, 
and the same machinery ; but it is so difficult to make everything bear 
in an equal proportion, that I doubt whether the experiments can be 
considered conclusive. I donot apprehend there would be so great a 
difference as 8to 6 between Mr. Rennie’s propeller, Mr. Smith’s screw, 
and my triangular propeller, as stated in your journal, if the experi- 
ments could be made equal in every respect, but that is impossible. 
Mr. Rennie’s experiments, I believe, were made in a heavier boat than 
the one I used; and although there may not be much difference in the 
area of the midship section, still as there might have been a difference 
in the strength of the men and other circumstances, I do not think a 
comparison could be established; I therefore only presume to give 
you for data this fact, that with the very same propeller as I now send 
you, the boat was propelled with two men turning the winch, 88 mea- 
sured yards in 33 seconds, and sometimes in timing it, it appeared to 
be 30 seconds—the propeller making 119°5 revulutions in that time.” 

“A screw propeller placed in the dead-wood of the 4rchimedes 
Yacht, has, it would appear from the public papers, fully established 
equality of speed with the common paddle-whecl. This propeller 
differs in form and povttion from the ‘quarter’ propellers to which this 
paper immediately appertains, but the principle is the same; and on 
the ocean it establishes that main that principal fact, which the small 
model in the Polytechnic Institution under all its disadvantages also 
fully bears out-—* equality of speed, even in these carly and imperfect 
ARTI essays. In the ‘quarter’ propellers applied to this mode] will be fouud, 
i itt ee a more direct and faithful adberence to nature’s prototype, and in their 
Th rapid rotatory action in the water, under the most favourable angle of 
| incidence the bludes display, the combined powers of wedge and screw. | 
No back- water ruffles their silent course. A gentle undulatory ripple 
marks the tract described by each propeller, similar almost to that 
which follows the action of the tail of u fish when swimming rapidly 
near the water's surface. ‘The same obedience to the helm with equal 
facility of backing astern may also be observed, and in case of accident 
to the rudder, the power of steering is practicuble by their alternate 
and combined actions.” 
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Fig. 2—Stern view. 
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4 Eastern Counties Railway —On Wednesday the 7th ultimo, the first stone 
of the New Bridge over the river Chelmer, in the parish of Springfield, about 
to be erected to connect the embankment of the Hastern Counties line, which 
has been some time in the course of formation, aud which is now traversed 
by means of a wooden viaduct, was laid by Mrs. Braithwaite, the ledy of 
Jobn Braithwaite, Haq, the engineer-in-chief to the comniyany The design 
for the bridge is d:stinguiahed by that neatness which characterizes those 
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already on the line, and will consist of three arches, each of 45 fect 
span. It'will he 43 feet in height from the surface of the | water to the coping. 
—, and Essex Mercury, 
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ie nee ‘MESHES. HANCOCK AND PETTIY'S PATENT RAILWAY TRAIN CONTROLLER.. 
— aa oe (From the Railway Times.) 2 





THE invention* is described as consisting in “ certain mechanical 
contrivances and a ments, by means of which common railway 
trains running upon railways of the ordinary construction, may be 
always brought toa stand without the agency and independently of the 
will of the engine-driver, guard, or other person or persons thereon, or 
travelling therewith, and at oy ee distance from a station or ut 
any part of a line where it may be deemed advisable to have such in- 
dependent means of stoppage provided.’”’ 

The “mechanical contrivances and a ments” divide them- 
selves into two branches, the first including those which relate to the 
engines and carriages, and the second those which relate to the road~ 


way: 

i The additions ae Sag to be made to locomotive engines for 
carrying this plan into effect are represented in the accompanying en- 
gravings, figs. 1, 2, 3, and 4. 

Fig. 1 is anend elevation of a locomotive engine with the apparatus 
attached, and fig. 2 is side view thereof; fig. 3 is a plan of one of the 
rails and ier attached on the ground, fig. 4 is a side view thereof. 
A is the handle of the steam regulator, and B is the handle of the 
steam whistle. These handles are each fitted with loose collars, but 
so as not to interfere with the common mode of using them by land ; 
each collar has a projection to which the ends of the chains D and E- 
are attached respectively, F isa horizontal lever fixed upon the spindle 
G, carrying the pins a and 6, and to the two loose collars on these, the 
other ends of the chains are connected in like manner. The vertical 
spindle G is secured near the top by the bearing c fixed on the pro- 
jecting rail; from this it descends through the oo d, attached to the 
guide plate of the axle on which it is supported by a collar, and H is 
a crank lever fixed on the lower extremity. 

“When the. engine is running, and the whistle shut, the several 
parts described are in the exact position shown in the drawing, viz. both 
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* The patent is in the name of Mr. Pettit, but Mr. Hancogk and Mr, Pettft 
are joint proprietors of the patent right. . 
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the chains D and E strained tight, and the crank. lever H standing out 
at a right angle to thé sldé'o" a co, eee i 

Now, it is obvious that by fixing any a on the roadway 
outside of the rails, by means of Which tlie lever H may be pressed 
against, as the engine passea, to the extent of turning it about one 
quarter of a revolution, which will cause the two chains D and E to 
move with it, the steam will be shut off from both the cylinders, and 
simultaneously turned through the whistle. 

“It may be proper, however, bere to point out, that although the 
steam regulator, ond whistle bandles A and B, are connected to the 
lever F by chains, yet those handles can be worked by hand indepen- 
dently, either for the purpose of shutting off or putting on the steam 
to the engines, or blowing the whistle in the usual manner, leaving the 
crank lever standing in the position of fig. J. 

“Rods sliding in tubes on the principle of the telescope, admitting 
of the requisite contraction and expansion of the intervening distance, 
may sometimes be found convenient substitutes, for the chain D and E 
or any other suitable contrivance may be employed. A vertical in- 
stead of a horizontal action i be piven to the lever by fixing it ona 
short horizontal axis, connected to the top of the spindie G by a small 
pair of mitre wheels, and supporting it by bearings fixed upon the 
most convenient part of the engine or carriage, or by any other me- 
chanical means ae circumstances may require.’ 

Il. The apparatus proposed to be affixed to the roadway to act on 
the combination of Jevers which has been just described, is also repre- 
sented in figs. 1, 2, and 3, and in further detail in figs, 5, 6, 7, and 8. 


Fig. 8. 


Fig. 5. Fig. @. Fig. 9. 





‘ There are four sleepers of sufficient length to extend from under the 
line of rails to receive the apparatus fixed upon them in the manner 
shown in the fig. 3. Upon the two outside ones are bolted the blocks 
T T, of which figs. 5 and 6, represent an end and side elevation. The 
‘two middle sleepers are connected together about a foot asunder by 
the cross piece, and they form beds fortified with plates for the car- 
riage N to slide upon; figs. 7 and 8, represent an end and side eleva- 
tion of this carriage, showing two ribs cast upon the bottom to drop 
_ between the beds for the purpose of keeping the carriage in a proper 
position, during its backward and forward travelling motion. LL, are 
two pieces of strong angle iron, though any suitable material and form 
may be employed, which move on entire pins, fixed in the top of the 
blocks T T, while their other ends rest upon the end of the sliding 
carriage N, to which they are coupled by links O O, moving on centre 

ins fixed in the back end of the carringe N. One end of the rod P 

is received by the jaws cast on the carriage N, in which it moves 
freely upon a pin, and the other end is forked, and forms a movable 
-joint with a piece or tongue projecting from the edge of the lever R 
(see fig. 4), and the fulcrum of that lever is fixed to the cross timber 
morticed into the sleepers, fig. 3. By joining the connecting rod P to 
a piece projecting from the edge of the lever R, the lever and rod, 
when the lever is put down will form a line occupying the position 
marked by the dotted lines in fig. 3. 

“Iu the position in which the apparatus is shown in fig. 3, the pieces 
LL, or the slants as they may be termed, are parallel to the rail 8; 
and, of course, stand clear of the crank lever H, which is carried by the 
_ engine (sec fg. 1), but when it is neceSsary to act upon the Jever H, in 

order to stop the train, the lever R must be depressed, which operating 
on the sliding carriage N, through the intervention of the rod P, ad- 
vasices or thrusts it forward together with the centre ends of the slants 
i, L, towards the rail S to the extent of the dotted lines (see fig. 3), 
which are then in the position to act upon the crank lever H, when 
brought into contact by the advance of the engine. 

The break lever K, figs. 1 and 2, moves inside of, and is suspended 
when out of action on, a projecting stud, inserted in the vertical spindle 
G. W is a weight to increase its power, or a spring to press upon 
the lever may be employed for the same purpose; this lever is fixed 
upon a short spindle passing horizontally through, and having its bear- 
ings in two plates, K, bolted to the engine frame, one within and the 
other without; of these, the outside one only, f, is visible in fig. 2, 
and upon the inside end of the spindle is fixed a short cross lever, the 
position and form of which is shown by figs. 8 and 9, The enda of 
. this lever, K, bear upon the breaks 4 4, when the lever K is down, hut 
each end has two cross pins nndey the straps / i, secured and sorewed 
on the breaks for lifting them off. the wheels on raising the lever K. 


“THE CIVIL ENGINEER. AND ARC? 
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fate action by lowering the lever I, oeba> 


G, which is effected when that spindle is turned by the crank lever H, 
coming into contact with the ‘slants L L in the manner before describ-. 
ed.’ 

The machinery last described is stated to be as applicable to the 
breaks, attached to the different carri in a train, as to the logame- 
tive engine; “especially upon such breaks by means of a ¢pindle 
similar to the vertical spindle G, in the manmer before described.’ 

The lever R that brings the stationary apparatus into use may be 
worked by hand by any of the policemen stationed on the line, or other 
person appointed for the purpose. 

The claim of the patentee is as follows :—‘I declare that though I 
have specie under this head those contrivances and ar ments by 
which I think the objects in view may be best accomplished, and men- 
tioned also certain contrivances which may be substituted for some of 
those so preferred by me, I declare that 1 do not confine myself to the 
precise arrangement and construction of the Nea shown, as they may 
be varied under different circumstances without departing from the 
nature of my invention, but I claim a right to all variations and modi- 
fications of the same, and to all substitutions of equivalent means, 
either in whole or in part, by which the like effects may in the same 
general way be produced. And 1 declare, that what I claim generally 
is the addition to railway engines and carriages of such a combination 
or system of levers connected with the steam cylinders, alarums, and 
breaks, that being acted on in the direction of the line of motion, they 
shall simultaneously, or nearly so, shut off the steam, sound the alarums, 
and bring the breaks down on the wheels, and also the fixing to or 
placing on allways of an apparatus such as that before described in 
such a position that it can be made to act on the said levers in the 
direction of the line of motion, (by some projected part or parts thereof) 
without the agency, and independently of, the will of the engine-driver, 
pusrd: or other person or persons on the engine or train required to 

stopped. And I claim both of the mechanical means, or system of 
means, last herein generally claimed, whether used together or used 
severetey: that is to say, whether both are used together as I have’ 
described, or one of them only in combination with some other ar> 
wholly different means, or system of means, from that which ~~ 
speciliced.” 


THE PLATE-LAYER’S SCREW. 
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Str—If the above rough sketch of an instrument for lifting the rails, 
&c. on a railway, for the purpose of repairs, be thought of any service 
to yon or others, fur whose assistance it was contrived, (the piate- 
layer), you are at liberty to use it in any way that you roay consider 
it deserves. The instrument is now generally used among the plate- 
layers on the “Great North of England Railway,” near York, and is 
found to answer the pupee exceedingly well. The bottom A, is in- 
serted sufficiently below the bottom of the rail until the claw B, can be 
applied under the rail, when the instrument is screwed up by the 
handle C C, lifting the rail and blocks at the same time, when high 
enough, the plate-layer or repairer commences beating the under side 
of the block solid. The female screw is in the base of the cross lever 


at D. 
Your's, &e. nn 2 
York, Aprit 9, 1841. 
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ts o.did € not endeavour to make the here amends io my pares 
or injustice which, however unintentionally, may have 

Dede Gone to the works noticed, or their authors. Overlooki ander 
Te v- 


the circumstances, the acrimony of expression employed by 
Dett, in his letter published in your last number, and giving, as I feel 
‘bound to do, the: fullest cradit to his disclaimer of having taken an 
unfair advantage in carrying out his design for the North and Sout 


Wales Bank, by examining those of his competitors, I claim from him 
oredit for sincerity, when! declare that no idea was ever farther 


from my mind than that of sheltering myself under a saving clause, for 
the ‘of asserting any thing of which I doubted the truth. I 
further assure him that it gives me unfeigned pleasure to find him so 
entire! denying the charge, and that I sincerely regret having given 
city to such an imputation, which however, I must in justice to 
myseif be permitted to say, would never have been the case had not 
the report obtained such general credence among those interested in 
the matter, as left me, as I then thought, no ground for doubting its 
truth. As regards the committee, the case is by no means so clear; 
and without intending in any way to connect Mr. Corbett’s name with 
oceedings of which he professes entire ignorance, I maintain that 
from his building as executed, and from the designs he sub- 
mitted in two later competitions in this town, as compared with the 
known ability of several of the omipesing architects, it is difficult to 
conceive how, except by the exercise of some private influence, the 
decision of the committee should have been unanimous in his favour. 
Competition committees, however, are in their movements among the 
most eccentric and inexplicable of budies, and it is vain to attempt 
arguing on their sources of action by the rules commonly applicable to 
organized matter—With respect to the limits of cost, and the time 
the plans were in the hands of the committee, I spoke to the best of 
my knowledge and recollection; and still think that part of the desi 
at least were six weeks in their possession, and that the sum of 5000/. 
was named as the proposed! amount of expenditure, but I suppose from 
Mr. C.’s plain assertion, not so advertised-—-My mistake as to the 
position of the back wall of the portico, arose from the view obtained 
through the open doorway, of the wall of the vestibule next the bank; 
and such is the confusion of lines, arising from the number of features 
which are crowded into this narrow space, when seen in passing close 
to the front, as was the case with myself, that the most unequivocal 
impression remained on my mind that the case was as I stated it; and 
I was not singular in this idea. The door is now J see in its place, 
and this deception is corrected; but the pediment, which, as Mr. 
Corbett will perocive on reference, I mentioned as principally marking 
the obliquity of plan, remains unalterable, and its effect in this respect 
is most undeniable, as any one may prove by trial with a block model. 
hold my first opinion as to the waste of valuable space caused by the 
use of columns and an olpecd and though the privilege of advancing 
the bases a few inches over the footway had at the time slipped my 
memory, the fact is certain that room és sacrificed, and the public 
thoroughfare contracted, for the purpose of employing a mode of de- 
coration most unsuitable for a building of such proportions, and by this 
means cutting it up into a series of narrow strips, into which the ne- 
cessary Openings must be crammed as they best may.—lf Mr. Corbett 
acknowledges, as by his silence on that point he in substance does, that 
the sketches sent you are fair representations of the proportions of his 


building, I vadgnent leave the question of its merit in point of de- 
sign to the judgment of your readers; and trusting that the * judicious 


Eder,” and the “many admirers mentiondd by Mr. C. may long re- 
"main the sole advocates of such a style as the Bank exemplifies . 


ie a I remain, Sir, your's obediently, 
: “Liverpoal, April 19, 1844, eye 5 a 
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“officers, are drilled through what {s called: a 


1 “course of civil arenitecture,” under the auspices of. a golond atthe 


Royal Militsry College at Woolwich, . When lectured through ‘this 
educational course, under the instruction of their Miltary Commandant, 
and made very clever in copying drawings, they obtain their Lieute~ 
nant’s commission, and become at once, and as a matter of colrae, ‘ei~ 
dowed with the reagent | qualifications for designing and executing — 
all the details of the civil engineer and architect's profession. They 
are stationed at an out-post under a staff of colonels and captains, and 
are expected to make drawings, measure artificers work, abstract, 
price, and enter into all the minutie of a civilians practice. They 
pretend to preat efficiency and usefulness, and are very apt in signin 
at full length their names and designations to the designs, &o. of Shick 
they are supposed to be the authors. But it happens that to every 
station there is attached an humble ill-paid individual usually emanat- 
ing from the carpenter’s bench, and rising through the grade of Fore- 
man, to what is called the Clerk of Works. He and he alone is really 
the designer, the estimator, and measurer, the every thing but the 
signer. He, though generally himself most incompetent to perform 
the lowest duties of the architect’s profession, is yet sufficiently in ad- 
vance of his military masters to do all the work for which the get 
the credit. With all the innate idleness of military men, udded to a 
professional pride which raises them above the indignities of actoal 
practice—with no inducement to, and no necessity for, that incessant 
application to details which can alone impart informatios and lay the 
ground work of professional acquirement, they saunter througt! the 
subordinate rauks, till at once getting the rank of colonel of e 
ey are fit for any thing! 
arristers of 2U fears standing, whether they ever held a brief or 

not, are duly qualified for most things, but a colonel of engineers beats 
them hollow, their very rank endows them with that excellenoy of 
skill, that pre-eminence of knowledge, that loftiness of science whith 
marks them us the class by which not only the public departments 
connected with civil engineering and architecture are to be controlled, 
but from which commissivverships of all sorts are to be formed to dige 
cipline—to dictate to—and to degrade—men, whose individual enér- 
gies have done morc to elevate their country in the scale of nations, 
and whose efforts have been more successful in developing its resource 
and in promoting the industriel happiness of its people, than those 4 
any other body, of whatever class, or of whatever pursuit. : 

At this moment we have a captain of engineers at the head of the 
architectural nud civil engineering departinents of the Admiralty, a 
man who alone and unassisted is incompetent to execute with decenc 
the most ordinary architectural performance—-a man who has only the 
most general saptpbiia. of architectural knowledge, who, if he had to 
pass an examination, with an attentive pupil of four years standing, 
would be disgraced; and yet this man is at the head of a department 
in which hundreds of thousands of the public money are annually @g« 


ed. 

But perhaps it will be said he is only the director-general, in whom. 
a tact in the management of business, and a soundness of judgment. up- 
on ordinary subjects, is more important than the knowledge of profs 
sional detail, He who knows most of his profession. most highly, 
values this description of knowledge—but be this as it may, let us see 
who are the working men. At nearly every dockyard there is ate» 
tioned a resident lieutenant or captain of iy stoke one of the class 
before alluded to, who lords it over a few foremen, and perkaps a 
clerk of the works. These men have no practical acquaintance with 
the value of materials or the cost of labour, their knowledge is cone 
fined to the experience of government work, and they are under the 
necessity of confiding in persons whose direct interest it is to abuse 
their confidence, and to make the most advantageous batgains for theme 
selves. If competition be had recourse to, it is well known that con- 
tractors who have to deal with men ignorant of the asages of private 
business, and from that i e open to abuse, have a thousand wa 
4 taking advantages which the experienced practitioner would readi 

etect. oe : : a 

Why should not: these military architects and engineers be called 
upon to subiiit to. public examination before their appointment? E 
know of one of these functionaries who, when first appointed.to.cone 
duet works amounting to from 12 to 20,0002. a year, was aan it 
with the opmnontet peional terme. The candidatesfer' som 
engineers in Ineland dave to pass asevere exemination,.<" be ¢2 
dates for prlvete: dinployment: are c subject t-te: suet, of 
severe rege tage rad nd is the same course bt adopbed with 
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who suffer, and.opbody feelkit, | 
. It may be saked whet.is the practical evil of all this? Same of the 
evils which | have observed ara, that the direstor of works puts biat- 
aelf under obligations te the more experienced builder for the inform 
ation which he lacks; deplorably iguorant himself, he draws from him 
his ideas, aud gets into the habit of depending upon the very man whom 
he should be in a position to direct. One result of this is, that money 
is wasfed in useless strength, or in the adoptiun of expensive methods 
and expensive materials. The self-styled engineer feeling no conti- 
dence in bis awn knowledge, and desirous above all things to avold 
the onus of a failure from want of atrength, is induced to lavish ex- 
ture in the attainment of security beyond all necessity, and even 
yond all decency. And so our government works instead of deriv- 
dng all the benefit of the experience of private undertakings, are 
: ‘ucted ina manner altogether in arrear of the knowledge 


of the times. 
Instead of employing persons competent to design public works, and 
ial] acquainted with the most advantageous mode of getting them 


executed. If any matter demanding superior skill be required, such 
for instance asa swivel bridge (as was recently the case in the Piy- 
mouth Dockyard), a manufacturer is invited to submit lis design and 
fender, and the work costs 40 per cent. more than it would if compe- 
tition tenders had been culled for upona specific design. But who isto 
amake that design? how is it to be had if the persons employed in the 
ineering department, whether chief or subordinates, are incompe- 
tent to its production? and if incompetent to such oa work, how fit are 
ea fy the office which they hold ? 
e does it happen that these things are so? That the most com- 
tent man that can be found aa the Surveyor of the Navy, whose office 
t isto construct ships, and to make drawings, and enter upon all the 
elaborate calculations required in such an important work, is wot a 
ofound mathematician, who having great mechunieal skill, and hav- 

' directed his entire education to that pursuit, is well informed upon 

its manifold mysteries—wof a practical slip builder who, having a 
seientifc mind, and gifted with intelligence beyond his fellows, has 
attained the theoretical and mathematical knowledge which forms the 
necessary qualifications of an accomplished naval architect—wo/ either 
of these, but a Capfain in the Naty, a wan who knows us well how to 

‘guild a ship, as a prince does a palace, or an archbishop a cathedral. 
Many gentlemen who have always lived in good houses, ant noted 
their conveniences or defects, fancy themselves very skilful in ar- 
ranging the apartments of 1 mansion, and sufficicutly knowing for ali 
he measure of taste that they think necessary fer ita embellishment; 
build after their own designs, and under their own management, 
whether they find it out or vot, all their friends discover that their 
Weep solicitude for some darling “bijouterie" has spoiled their house. 
that they have sacrificed their comfort and their purse to their con- 
eeited notions: and yet the Captain in the navy has lived in a ship 
from his boyhood, bas noted all its good or bad points, and is not he 
the wan tu build a ship? he may build and he may alter, and he may 
be very successful in attaining some one point of excellence, but at 
what cost? let the naval expenditure tell, and it could tell some very 
deplorable tales upon this subject; it could tell at what cusé the coun- 
try has piogresied with the education of our Captain-Surveyor, what 
has been paid for his experience, and how dearly we ought to prize 
it. This, Sir, is part of a system which is overrunning all the depart- 
ments of the public service, we ure becoming a military-ridden people 
ip matters essentially civil. Naval and military men hold together 
and assist each other to the degradation of all the branches of the civil 
wervice. Their rank isa passport every where, and gives them a 
position which is nut readily yielded to civiliuna, of whatever merit: 
existing upon patronage, they nurse it and cherish it as their best 
‘feiend, and whatever of it they have to disperse, they tuke good care 
that it ghall dow into the prescribed chanvel of their own order. 

1 do not expect that writing upon this subject will be of much prace 
tical utility, and I hate agitation, but it is high time that some notice 
of a0 wide-s ing an evil against the profession which your Journal 
ao ably uphaids, sould find a place in its columns. It is the more inte 
portant that it should do so now, that we are told by the President of 
the Institution of Civil Engineers, that too many young men are crowde 
ing into the. profession, which is overatocked with professors, while 
the ficid of their employment ia diminishing. It may well indeed 

diminish, while the government de ents overlooking the claims of 
men whose professional education has cost hem seldom less than 10008. 
axe put aside by military pret aA a after a few months dabbl 
in. drawing, under the masters of .the Royal College, are turned 

and fit for the best of every thing. ad 

Verliy 1 wish there were-s tribumel at which these... ___... 

could take a tilt with working men. I would have them set-alone, not 
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| RIVER SEVERN. 
on the Proposed Improvement of the River Severn, 


By Wrrtram Cunitt, Civil Engineer. 


Tne object of this report is to set forth the proposed plan and -probahle 
cost of the intended improvement in the navigation of the river Severn, 
Gloucester to Stourport, agreeably to plans and sections lodged with the 
respective Clerks of the Peace, preparatory to an application to Parliament 
in the ensuing session for that purpose. 

In its present state the river Severn abounds with shoale, which very much 
impede the navigation, so.as to render it impossible for the vessets which 
navigate it to proceed with full cargoes, or in a long continued drought -to 
proceed along the river at all. to the manifest disadvantage of all that por. 
tion of the public which has any interest in or dependence upon the navi- 
gation of the river Severn. 

The object of the proposed plan is to obviate these difficultics, and to ob- 
tain a minimum depth at any time of not less than six feet of water in all 
parts of the navigation between the entrance lock of the Gloucester and 
Nerkeley Canal, at Gluucester, ta the entrance lock of the Statfordshire and 
Worcestershire Canal, at Stourport, and upon such principle as will in na 
wise interfere with the due aud proper drainage of the a.‘joining Jands, or 
the discharge of the flood water of the river as at present, except insomuch 
as hoth may be improved and facilitated by the measure. 

The means by which this improvement is tu be carried into effect, ie by 
what are technically termed weirs and locks, of which there will be five of 
each between Gloucester and Stourport. 

The effect of the weirs or dama in the river is to divide the whole fall of 
the low summer water between Stourport and Gloucester, into five steps or 
falls, and by a side eut or short canal (with a lock therein) round or past the 
side of the weir, the navigation is carried on in the same manner as in an 
artificial canal, whilet the river passes off over the weir at a depth or thick. 
ness proportioned to the quaatity of water coming down, and the weir 1s 80 
contrived as to height, length. and position, that whilst it will never let out 
the water of the river below the Dxed navigable depth in time of short water, 
it will nevertheless afford a greater capacity for the escape of flood water than. 
at present obtained in the same place; and as all the shoals in the river be- 
tween the weirs are to be dredged out to make a uniform navigable channel, 
it must be evident that the capacity of the river for the discharge of floods 
must be increased and improved, whilst through the same means the low 
summer water will he prevented from running off below its present level at 
the foot of each weir; and from the low water channel bemg deepened at 
the shoals, the exit of the drainage water will be improved also, whilst the 
navigation will be at all times available whether it be drought or flood. 

The total fall of the river at surcmer water, from Stourport to the entrance 
of the Gloucester and Berkeley Canal, is thirty-two-feet in a total distance 
of forty-two miles, of which the lower portion from: Gloucester to Upton 
Ham, (the site of the first weir), being a distance of cighteen and a half 
niiles, the fall is only four feet, a quantity but little more than suffielent to 
carry off the water in the ordinary state of the river, the whole of which dis- 
tance being subject to the influence of the tides, no weir or locks will be re- 
quired within these limits, (that is, from the Upton weir downwards), and no 
other operations than dredging and regulating the breadth of the low water 
channel, to obtain the requisite navigable depth, will be necessary; and it 
may be further observed, that no dredging or deepening of the channel will 
be done on the Gloucester branch of the river below the entrance of the 
Gloucester and Berkeley Canal, or on the Maisemore branch lower down 
than the entrance lock to the Herefordshire Canal, and to no greater ds 
than the sill of that lock, and of sufficient breadth to admit the boats which 
navigate it to paes to and from that canal and the river at the Upper Parting 
respectively ; by which means, and leaving untouched the remaining portion 
of ‘both branches below the entrance to the Borkeley and the Hereford 
Canals respectively, it must be evident that no alteration willbe made in the 
height or level of the surface water of the river up to the firat weir in a 
distance of dightcen and a half miles above Gloucester ; nor is it intended or 
required Wy the present proposition for obtaining a six feet navigation to 
erect any weirs or locks, or to do any works that may affect. the height . or 
level of the river below the weir at Upton Ham, or in any way to affect, alter, 
‘or interfere with the adjoining lands in relation to the river as at. present 
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the ferartis ele andl lodk wil] be just above Sfolt Bcidge; three miles and three 
‘quarters above No, 8 ; and the fifth, and ‘leet, at “Lincomb Fill, foar miles and 
a queries gee Bo. 4, or just forty-one miles from the entrance to the Glea- 
caster and Berkley Canal at Gtoticester, and ane wile and 2 quarter below 
Stourport Hridge, making’ total distance of forty-two miles and a quarter 
for the lnprovement of the river, and making a minimum al ote depth of 
aix feet over the lock sills, without raising the usual summer height of the 
weiter in.the river at the teils of any of the lecks and weirs, or cansing any 
obstruction to the passage of food waters. 

Such is the mode by which it is proposed to improve the navigation of the 
river Severn, and which may be more fally understood by a perusal of the 
plans and sections as deposited with the Clerks of the Peace, in which the 
details of the measure, as required by the standing orders of Parliament, are. 
Clearly and correctly laid down. 

Adverting, however, to a meeting of the land proprietors along the Lower 
Severn, (viz. from Woreester downwards) held at Tewkesbury, on the 16th 
December, and a meeting of the parties interested in the navigation of the 
river Severn, held at Gloucoster, in the evening of the same day, at both of 
which I had the honour of attending, and giving such verbal explanations of 
this measure as were then and there required; and with reference also to 
certain resolutions which were passed at those meetings, and at a subseqnent 
meeting of the committee of landowners, to the purport generally of requir- 
ing more definite information in writing from the promoters of this measure, 
as to the nature and extent of the proposed works, and every particular con- 
nected with the undertaking, as regards not only the nature of the works, 
but also the constitution of the Association for carrying them ingo effect, and 
the amount of tolls to be levied for defraying the cost, and maintaining the 
undertaking, &c., it may be observed, that there are some points, perhaps, 
out of my province to answer. 

In addition, therefore, to what has been explained already with regard to 
the nature of the works, it may be satisfactory to the parties making inquiries 
at the niectings above stated to state, 

Latly. That there is no intention of taking land without consent of owners, 
along or on cither side of the river, except at those parts shown on the plan 
as the situations of the Jocks and weirs. 

2dly. That the weirs will he solid weirs, placed very obliquely across the 
river, and of such length that (with the requisite widening of the river at the 
spot) there will be a greater water way on any cross section of the river at 
the weir after its erection than hefore. 

Sdly. That the height of the weirs, as shown on the sections, will not raise 
the water in shert-water seasons above the present snmmer level at the site 
of each weir next above respectively; and the depth of water to be maintained 
by dredging, is a clear six feet below a horizontal line extending up the river 
from the top of each weir respectively. 

4thly. The locks are proposed to be not less than one hundred feet clear 
length within the chambers, nor than twenty feet in clear width, with 
aix feet water over the sills in low Gamer water. 

Sthly. The estimated cost of the works from Gloucester to Stourport is 
£150,000, of which, as nearly as may be, one moiety will be expended be- 
tween Gloucester and Worcester, on a distance of between twenty-nine and 
thirty miles, and the other moiety between Worcester and Stourport, a dis- 
tance of thirteen miles, or thereabouts, 

6thly. As regards the tolls to be imposed, to meet the above expenditure, 
maintain the woke, defray the current charges of management, and (as 
should be contemplated) raise a fund to pay off the original cost in course of 
time,—that is probably a question more suited to the committee of manage- 
ment than the neer; the question, however, is in very narrow limits, and 
assuming the minimum annual amount necessary to be raised for the above 
purposes, of interest, management, and maintenance, to be £10,000, and 
which, in my judgment, would be but just suficient without paying off any 
oapital, it follows thet the aanount of tolls per ton must depend upon the 
quantity conveyed along the river both ways, between the three principal 
cal (Gloucester, Stourport, and Worcester) respectively. Taking, there- 

, the charge per ton from Stourport to Gloucester to be double that frow 
Woreester to Gloncester, and assuming the minimum charge for the long 
length to be sixpence per ton for the whole distance, it will require 270,00 
tons between Stourport and Gloucester, at sixpence per ton, and 260,000 tons 
between Worcester and the other two points respectively, at threepence per 
ton, to raise £10,000, But.ay various contingencies may arise tending to 
increase the sunual cost, orto diminish the amount of tonnage; and as a 
Uguidation of the first cost ought never to be lost sight of, I strongly recom- 
mond that powers should be taken ty fix a higher toll than sixpence and 
threepence per ton for the whole and half distances respectively, and am of 

that one shilling per ton for the whole distance, and sixpence per 

ton.for the Worcester half either way, should be fixed as @ maximum, beyond 

which the conmmiteioners should not have the power to charge, and that six- 

penee-and threepence should be the minimum below which the tolls should 

‘et ‘bo veduced till such time. as the first cost of the works be cither funded 
ae. off; aud if provision were made that an additional sum were fanded 
cea Mae tolls be esgrsetag interest of: which = serve for wear, tear, 

“BES niupageinent, the-ziver improved stqte-yight be looked forward to 
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jmproverient of this navigation should be carried into effect. by commis” 
» a8 & public rather then 2 ‘private measure, 
and in such manner that the profit or emolument to be derived fiom: the 
measure, should eventually go towards the reduction of. tolls, and readerihg 
the navigation free instead of being made private gain or individual spextt- 
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London, 
January 5, 184). 


Report to the Committee of Managenwent of the Gloucester and Berkeley Canal, 
by W. Clegram, Engineer. : 


Gesttenzs—In compliance with your instructions, I have carefully exe 
amined the plans now proposed for improving the navigation of the River 
Severn, from Gloucester to Stourport; and with the explanations which I 
have received from Mr. Cubitt, the Engineer, by whom the works are pro- 
jected, L am enabled to report my opinion apon the subject. 

It 18 most certnin that the interests of the Gloucester and Berkeley Canal 
Soapay are deeply involved in the measure—few have more to gain, or 
more to luse, from the success or failure of it, than the Canal Company ; and 
instead of confining my attention simply to the engineering department, F 
have endeavoured tu take o general view of the whole subject, in order to 
ascertain what are Jikely to be its effects upon the welfare of the canal. 

To come to a right. understanding of the matter, it should be known, what 
are the existing inconveniences in the navigation of the river, and what would 
be a sufficient remedy. 

The obstructions to the free navigation of th. Severn, arise from two causes, 
viz.: from too great a quantity of water in time of floods, and from too small 
a quantity in the summer se son. ‘The farmer is without a remedy. Ad it 
is to stipply the deficiency of the latter that the plans of the ‘Severn Navi- 
gation Improvement Association,” are proposed as a remedy. This deficiency 
of water is felt on an average, during three raonths in the year; and it is the 
opinion of nearly all the traders on the river, that, if a depth of four feet, or 
four feet six inches of water could be mamtained throughout this period of 
the year. it would fully meet the wants of the trade, 

To remedy these impediments, and meet these requirements of the trade, 
the “Severn Navigation Improvement Association” propose to obtain a 
depth of water in the river, throughout the dry summer weather, of from 
seven feet, to seven feet six inches between Gloucester and Worcester, and @ 
depth of seven fect between Worc-ater and Stourport, by plans so nearly 
aimflar to those last proposed, and described in my report of the 12th Decens= 
ber, 1837, that } need not here recapitulate the particulars, but merely state, 
that. itis ta be effected by dredging away the shoals in the river betwee 
Gloucester and the first dam, which is situated just below U eon ater eres 
about eighteen miles and a half above Gloucester. This dam will carry the 
proposed depth to Worcester: and between Worcester and Stourport there 
are to be four other dams to give the depth of water to Stourport. The dams 
are to be passed by side cuts and locks, The locks are to be 100 feet | 
2) feet wide. and with six fect of water over their sills. The dams are ta. 
solid, entirely across the river; but placed so obliquely across the stream as 
to offer the least possible obstruction to the passage of the flood waters. The 
entire cost ix estimated at 150,000/. The maximum toll is pore to be Gd. 
per ton from Gloucester to Worcester, and 6. per ton from Worcester to 
Stourport; or ls per ton for the whole distance; to be equally levied upon 
the goods conveved by all classes and description of vessels thronghout the 
whale year. And the works, in execution and subsequent management, are 
to he pared under the euntrol of Public Commissioners. 

This is the plan proposed ; and [ cannot say that the opinion | have formesly 
expressed on the engineering defects of a former and similar plan is in 
least degree altered with respect to this—for I cunsider it, as I did the other, 
inapplicable to any river similarly constinited with the Severn, For from 
the mountainous rise of the river—its rapid and precipitous course throughout 
a consideraile portiun of its length—ftom the accumulated waters of several 
rivers being poured into it, and thus being the drain of a very large axtent 
of ecuutry,—its waters ure not only highly charged with silt held in suspem- 
sion in them, but vast quantities of gravel and heavy materials are Lrongt 
down. and rolled over the bed of the river in a continuous stream. Any ite 
terference therefore (as would be the case by the plan proposed) with the bed 
of the river, that would destroy its natural powers of clénnsing liself, must 
necessarily entuil a heavy and constant expense to provide artificial means to 
get rid of the accumulations—for with the tidal deposita on the une 
and the lund flood deposits on the other, the accumulations will be very great. 
1 have not documents by me to refer to, but 1 believe the late celebrated Mr. 
Telford, when employed about the year 1824 or 1825 to offer some plan for 
the improvement of the navigation of the Severn, gave a similar opiuion to 
iny.own. I know that he recommended the formation of a canal between 
Gloucester and Worcester, at a cost of 200,000. which he was not likely to 
have done, had he considered the river capable of economical and permanent 
improvement. 

aut setting aside these engineers difficulties. there can be no doubt that 

the proposed works are on a much larger scale than is necded. The de 

of water over the outer si}1 of the Gloucester and Berkeley Canal Lock at 
Gloucester, during the low summer water, being from 4 feet, to ¢ feet 6 inches 
only, is quite the index of what the depth should be in the sok for i4 Is 
clear, that veasels loading in the canal for the river, would not be i to 
a greater depth than thatof the water over the sill of the lock through which 
ihey must pases nor would vessels coming down the river 9 Unis season. 
arte great the depth of water that might be obtained in the river) be 
oaded to & gtester depth, and thus be milaecien to the delay and incoa- 
ipmeni of a part of thelr cargoes before ey could ee 

tes the canal. -As nie that the trade requires no greater depfh than this, 
I may mention, that it is indeed a rare case for even the laygeer trows. to be 
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ex depth thon ¢ feetz or & feet 8 
e-civer.nbeve Gloocester; nat if it be said that this 
want of water, 1 wonld reply thes if i¢-were more ogavenient 
2 t one craft: at a greater :denih, it-would surely be done 
Mee tera tha. geme when the: of water is ample for it, 
tished at iia. depth of..6 or 5 feet Ginches at the moat,of water, 
could be obtained; and maintained during these three months of the year, it 
the c aidemasions ye set forth, be found fully sufficient. In 
ole.gf the works, the dredging, the dams, the locks, the euts, 
the equaligation .of the. area of the channel, all might be Fropartionstely 
pe Saenger ype -performed sta considerably Jess cost. In ging alone, 
ahout 150,000 cubic yarda might ‘he saved, (being upwerds of unc-half the 
whole quantity at the 7 feet 6 inches depth,) and the annual cost of manage- 
Merit and maintenance would be much lessened ; and I think it probable, that 
this — plan might be done and upheld at a cost that would not re- 
Gnixe the imposition of'more than an equivalent toll for the benefit conferred 
upon the trade. The toll necessary to pay the interest on the money to be 
expended in earrying out the te plans of the ‘Severn Navigation Im- 
provetment Association,” and in upholding the works, I should fear would 
press very heavily upon the trade, especially as it would be levied throughout 
rh bil upon all classes of vessels, the greater part of which, from their 
light. draft of water, would derive 5 comparatively smal! adyantage from the 
measure. 
; Thene are weighty considerations for the Canal Company ; and if it be, aa 
L have frequently heard it advocated at your board when any sugg: stion bas 
nade: to raige the tonnages of the canal. that the smallest additional 
imposition of toll on those articles which form the bulk of the trade upon the 
canal Would be ruinous to it, the same effect would result from the imposition 
af.any toll for navigating ihe river, if it exceeded the limit of the loss sus- 
tained bythe trade frea the impediments existing in the navigation of the 


river. i 
The col other points that J have to allude to are—Ist, that the notices of 
the: i ed a Slr to Parliament are for power to improve the river 
from the Lewer Parting unwands, whereas the deposited section shows an in- 
terference with the river.only as low down as the Jock of the Gloucester and 
Berkeley Canal. in one leanch, and the loch of the Hereford and Gloucester 
Canal in. the other branch of the river. At the meeting with the promoters 
of the measure ov the 16th of December last, an explanation of this discre- 
was asked, and.it was replied that there was no intention to touch the 
river-below the points above named, neither would they obtain puwer in their 
Aet toda so. Secondly, the removal of the Maisemore shual, in the Over 
of the river, to the depth shown in the section. This shoal, it was 
pledged, should ouly be removed to the depth and width necessary to accom- 
the :-vessela navigating the Hereford and Gloucester Canal. [t is mast 
important to the interests of your canal that the parties should be kept to this; 
for any interference with the shoals between your lock and the Lower Part- 
ing, and with the shosls in the other branch of the river. would seriously 
diminish the depth of water in the Gloucester branch of the river. and conse- 
uently over the sill of your lock, and ultimutely render it necessary to place 
e si!) at a lower level, which, if ever needed, will be a work of eunsiderable 

difficulty and expense. 

For the reasons above stated. I can neither approve the mode by which itis 
sed to improve the navigation, nor the extent to which that improvement 
proposed to be eartied ; believing the mode inapplicable to the character of 
the river, and the extent more than is required by the trade. 


Saul Lodge, 5th January, 1941. 






















W. Cireram. 


Report addressed to the Committee of the Gloucester and Berkeley Canal Company, 
on @ BU nowt in Parliament for the Improvement of the River Severn, By 
lames Walker, LL.Da PRS... & E., Civil Engineer. 


GentizmensSince I received your resolutions and the communications 
from Mr. Brickwood, 1 have given my attention to the plans and sections 
wiiich accompany the application to Parliament for the improvement of the 
rivér Severn, with Mr. Cublit's report in explanation of the scheme and its 
cheaper er Mr. Clegram’s report to you, with other documents and 
papers on re Blibyect. 

. 4n December, 1836, Mr. Rhodes, the engineer to the then proposed Severn 
leeprovement. Company, accompanied Mr. Cubitt and me ona view of the 
river. There had been a high flood ten days before. and at the time of our 
ver. the water was from eight to ten fect above the summer level. Ever 
ata received such recent instructions as { felt justified to act upon, the 
944 have been still higher, so that Thave not had the opportunity of secing 
the river in its short-water or summer state which would have been desirable ; 
and my t must be taken, with allowances for this disudvantage, as to 
knowledge of facts ant otherwise. 

Afr. Oubitt’s Pian. —Mr. Cubitt's a is well described in his report... It 
differs from that of Mr. Rhodes in his plan first deposited, when a ship com- 
munication to. Worcester was intended, in leaving out the weir and works 
Mr, Ruodes proposed, near Gloucester; in placing the first weir, chat near 
Upton, ahont 2 mile higher pp the river than Mr. Rhodes at one time pro- 

sed, and about three tiles lower than Mr. Rhodes's last proposal, as 1 un- 

erstood it fram bi tin Jecing a lock and weir below Worcester, and 


below the entrance inghar and Worcester Canal, instead of above 
that entrance 5 itt pile ‘uppermost jock, that nearest Stourport, in the 
river. and the weit'in new eut, the reverse of Mr, Khoden’s sin ine - 
creasing the length ‘of ail decks above Woreester from v0 4 100 feet, and 
diminishing the width from 2¢ to 20:feet. J ebserve also that the works are |’ 


Now -fo be executed, nat: by « © : but an Asscciation, and if this-ward 


be, as respects the objects, synonymous with Trust or Commission, 1 ihink- 





* { extract this from a note made at’ the-tinte, but I am infonned that Mes] | 


Bhindoecanlan /ewneinnely dlanneitedl) shined the weir’in the lower situation, « - 
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from the numerous -canals that:connect with } : and which au the wants; 
and take eff the natural products and manufactures of .teveral of canny 


inhabited and richest counties, and from the great extent of; 
of which it is the great drain, ia in pom of importance inferiot to scarcely: 
any river in the Kington. Below Gloucester the river suddenly apreads ont. 
toa t width, and partakes more of the character of an decry consist. 
ing of sandbanks end shallow, shifting, tortuous channels, and a lift.of tide 
that is scarcely perceptible at neaps. Bis te ‘ 

Hence, in its natural state, the Severn was not, without great rand 
delay, navigable for many miles below Gloucester, but for the smallest de« 


scription of veasels ; Bristol was, in fact, the port of nt The Glou- 






ceater and Berkeley Ship Canal, which was begun byfidividual subscriptions 
in 1794, and which, rouse want of funds, might, but for the libera) loans 
from the Commissioners for the Loan of ene Bills for Public Works, 
have been a ruin at this time, was opened in 1827, and has removed thea 
evil as high as Gloucester. Ships of very heavy hurthen, say 500 to 600 tong. 
register tonnage, are now docked close to the city, and an impetus has. been 
given to the trade of the town and of this portion of the kingdom. In this 

ock by far the greater part of the ascending aud descending inland trade is 
transhipped into or from canal boats and barges—the remainder is conveyed, 
in Trows, which load chiefly at Bristol, pass through the Gloucester Cana), 
and go'up to Worcester, thirty miles, or to Stourport, which is twelve miles 


hi eT. : a 
cial Improvements-—It is upon the portion of the river between Glou- 
cester and Stourport, that the improvements are now proposed, and notwithe 
standing my limited knowledge. | fecl justified in saying, that whether ag 
respects navigation or drainage, this river has been most greviously neglected, 
that it is capable of improvements, and that it ought to be improved. At 
present we have a river of the importance 1 have named. upon portions of 
which the track-path (if it deserve the name) is covered with water, so as to 
be impassable whenever there is any fluod. In short-water time, agnin, the 
shoals are such. in many places, some even below Worcester, that a canal 
boat of 24 tons urthen, and drawing under four feet, the great trade of the 
river, cannot make certain of getting over them. but is liable to considerable 
delay. These shoals are jocal, and appear to consist of material which might 
be removed, and being removed, and the width regulated, would not be likely 
to return, as is proved by the deeper water, above and below the shonls ; but. 
even this d.cs not appear to have been attempted. 2 

Expediency of Improving.—On the expediency of some improvement theré: 
ought not, therefore, as | think, to be any difference of opinion. The :ques- 
tions are, to what extent, in what manner, and how the trade is to be taxed 
to secure the repayment of the cost of the necessary works? for without good: 
security, either the funds will not be obtained to do what is required, or the 
terms will be unfavourable, for which the trade will, in the end have to pay. 
The idea of paying any thing upona hitherto free river may not be more agrae+ 
able than the payment of tulls ypon turnpike roads; but if the expenditure. 
Juticlatte, and the toll equitable, thigjeravelier who pays has the greatest 

nekt. 

Propoted Depth—Mr. Clegram thinks the depth proposed by Mr. Cubitt 
greater than the vessels tha . now use the river ae uire; and his observations 
on the particular nature «.f the trade are entitled to great attention. But it 
1s also to be remembered, that the size and crea a portion, at least, of 
the vessels, those that load in the river, are limited by the capability of the 
river; that half the numer of Trows go up with half cargoes, caused, I pre- 
sume. in part at least, through want of water; and that pee capab ity 
would probably give rise to vessels of greater burthen, which at present it 
would Le imprudent to construct. Again, the facility of navigating vessels of. 
less draught than the greatest depth, evon canal boats, ia increas. having - 
a guod depth of water. The floods also go off more rapidly; and thus bot 
navigation and drainage are improved. It is to be remarked, alao, that im 
fixing the level of the luck and weir, which cannot afterwards be increased, 
Mr. Cubitt is obliged at ance to calculate on his ultimate minimum summer? 
depth. Therefore, although the depth sad by Mr. Cubitt may be too 
much to execute at first, ! think that nothing particularly below Worcester, 
ought to be done which niil prevent the depth ho proposes, when there 
ear occasion and funds fur it. The argument, that the upper lock of the- 
Sloucester and Berkeley Canal has ony fuur feet to four feet six immches in 
times of drought, is good to an extent only. and isa queation of inconvenience 

ainst expense. A lock of greater size might, I presume, be made, should 
the trade justify such an expenditure. aa 

Stourport to Worcester, ert of Weirs—I also think that, from the ine 
clination of the river, and the nature of the channel, there is probably no 
better way of improving the navigation between Stourport and Worcester 
than by sieans of Jocks and dams. In saying this, I claim allowance for the 
limited extent of my information; and seadyrest to nse with the dams 
altogether, or even partially. would. if practioa le, be desirable. _ Mr. Cleg~: 
ram's. idea is that acanal from Worcester to Stourport is practicable, and. 
would be preferable to dams. . ' 

Objection to Solid Weirs—Thus far, and it is a great part of the way, 1 
agree with Mr.-Cubitt; but 1 cannot at all see how, if tlie dams or weilm are 

t flood-gutes or even 'w: 8, neither . 
of which are named, they are not to prejudice the drainage, in place ‘of im-.. 
‘proving it. . if made very oblique across the stream,.as their Jen 
wilt no doubt :be incrcased; and with the same. 
‘quantity ae over will be proportioned to, ‘the len 
effect. of lengthening the weirs will be to dacregse the height of th 
running over them, and not .so.much to increase the eubic quantity ; for the 
quantity shat reaches the welrajer tbe depth at the weiss, 4a dependent on 
‘the direct cross-section (the width tnd depth)‘and the velocit 
‘weirs (that-is, higher up‘the river), than whete they. ave “place 


to be solid, as described, without & 


above ‘tin: 
ve tee: 








betink, 10 doubt dhat placing ‘solid: dit intervals across the'stream; 
sdiveatly or baigosty, and from five to-eleven: febt above the present 
bottom of the river will diminish the velucity of that portion of the-water 
whietl \s ‘below: the level: of the weirs, and'nest them, and of the whole de- 
‘edturnm' fox avery considerable:way up theviver; arid that in this 
lorgetht 80 interfered with, particularly near the weirs, first.the water will. be 





‘batk; then a deposit will take place, which will diminish the depth, and 
ore ralae the | of the water and increase the floods. The bed: of 
ibe river will, in fact, be rained, unless kept down by constant dredgin . 


even with dr g, the height of the surface of the water will he rai “ 
dependently, of the bottom. When Mr. Cubitt says, “there will be a grédter 
water-way on any cross-section at the weir after its erection than before,” 
he either refers to length only, or to sume particular depth over the weir at 
fhe time of some very extraordinary flood, because the sectional water-way 
ean only be measured from the top of the weir, all under that part being, by 
tiv erection of the weir, taken from the area of the water-way. Without, | 
am sure the most re intention, the position here stated is apt to mislead ; 
and, independently of the above, | do not calenlate on much good from the 
ebliguify of the dams. unless the river be enlarged for a great length above 
them, so that the stream of the water may come at right angles nearly to the 
dam. ‘Besides this, there can be no doubt that these permanent weirs will 
inerense the difficulty, to say the least of any great future improvement to 
the drainage of the country above them. J do not mean to say that the 
Gtailging and deepening of other parts of the river wi)] not diminish the effect 
of the etathuctlan. but the dams are so much higher than the shoals to be 
dredged, that | do not think they will by any means counteract the injurious 
effect, while the dredging without the sulid dams would do as much good to 
drainage as to navigation. 

“Shropshire Navigation—To the Shropshire navigation, also, from lronbridge, 
the solid dama would be a great obstruction, ‘The statement is, that these 
boats remain aground at lronbridge during droughts, and until there is a 
fresh in the river, when they come down in fleets of twenty to thirty in num- 
ber, making the passage of seventy miles to Gloucester in from eleven to six- 
teen hours; that there they unload their cargoes with the greatest dispatch, 
thit they may get up again before the water has gone down. 1 cnnnot see 
how, tou this description of trade very serious delay by solid weirs is ta be 
prevented, when each heat is to be locked down and up through five locks. 
snes peneenyy of the risk of being carried over the weir when the velocity is 
considerable. 

Can, then, the present delay during droughts be remedied. and yet these 
evils prevented? J think they can, even presuming dumsa to be necessary, 
by forming them not as solid weirs, but as opening gates, tu he shut in times 
of drought only, but to remain open to the bottom of the river in times of 
flood; and whenscever there is abundance of water for navigation. so that 
both the flood waters and the trade may pass through the gates without in- 
terruption or delay by lockage. These gates necd not be the whole width of 
the river, tut the sides only, the space between the banks and the gates, 
showki be furnished with sluice or draw-doors, to open so as to pass the floods, 
and to this there could not, as it appears to inc, be any reasonable objection, 
unleas the expense be such as tu exceed the benefit, which when the importance 
of the navigation is considered, would not, | apprehend, be the case; but if 
it should be so, I still think that much good might be done by dredging the 
shoals, and contracting the width. whore the too great width Is the cause of 
the formation of the shoals, which, unless where the material ts hard, will 
probably be foomd to be the case. Jn most cases, as appears upon the sec- 
tions, the material of the shoals is too hard to be acted upon by the floods, 
and then the shoals, once dredged away, will not be likely to form again. 
Should not the experiment be made? It would be useful, even if dams were 
constructed afterwards, Undoubtedly the flouds of the Severn, if more con- 
fined -within their channel, would keep a large water-way open. 

Worcester to Gloucester.—W bat L huye yet said as to dams is confined to 
the part of the river above Worcester. Below that city the river assumes a 
Gifferent charactor, the depth is greater, and the sper at of low land which 
is Kable tu be flooded more extended. The entrance of the Birmingham and 
Worecenter Canal is below Worcester ; and 1 have been informed that two- 
thirds of the tonnage that goes above Gloucester does not go higher than 
Woreester. Hence, therefore, both os respects drainage and trade, an open 
unobstructed river between Gloucester and Worcester becomes much more 
important than above Worcester; the expense of a dam also, such as { have 
deseribed, much greater, and J hope, and indeed think, it-may be dispensed 
with. Mr. Rhodes designed his ship lock and weir at Saxon’s Lade, 174 miles 
above Gloucester, or one mile below Upton Ham, where Mr. Cubitt now pro- 
agen it; but, it consideration of interfering with the drainage of the district, 

was induced, in his subsequent plan, as | understood him to say, to remove 
it up to Cleve’s Lode, 234 miles above Gloucester, or 5 miles above Mr.Cubitt’s 
present site. Now, Worcester is only 6 miles above Cleve's Lode, or 11 miles 
above Upton Ham. In this length there is more than six feet in depth, ex- 
copting at-the shoals, which do not appear more numerous that lower down 
the river. where the depth is. proposed to be obtained by dredging, Theaver- 
fall in the river, from Upton Ham to Worcester, being only 4} inchea per 
e, 1 think there is litdle reason to eperehend a want of depth at the upper 
end, after such a deepening and regulating as will be required. If the exca- 
vated materia} were applied to raise the banks, the land would be less liable 
td be flooded, and the scour being confined in the channel of the river, would 
increase the depth. It will be unleratvod that my objection as respects floods 
is‘eonfined: to the space above the first weir—all below the weir will be im- 
proved by Mr. ‘Cubitt's plan. : pte pig ae 
Pe rpagtivorg fra pl = tants, apt alanis as. [ think, to the inadequacy bd 
pass the. trade, wouKd be obviated, as a0 large a proportion wot 
stop at Woreester, shart.of the firstiock,. ci 
. Hyde —The Severn herve ia.in some vebpecia different from the Clyde. but 
there ty b siznilarity, anil the good effects of not. Smeaton's plan of 
danimting’ the river 80.45 16 secure a promised depth of 4 it, '6 in. at Glasgow, 
at-highewater neap tides, even after an act had been obtained for it, but of 
deepettl ay sail yoruleting, by which there is iow 13-feet, bas made that eity 
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whet tt now-is; and hos much itrereated. the -vakie ofthe tow lands, which 
arére more liatle ‘to be'flooded than they now ure. Oné would expect ‘thé 
Worcester, of all ‘parties conéerned, to. be least the’ xdvocates for dans ‘andl 
hocks between Gloucester, and ‘thetr olty, to limit: the eapabllity of thelr trade 
in the sige und number of’ vessels j until; at least, it bé ‘proved that they can- 
not. ‘be dispensed with; and. whenever this -is the case, the importance of 
having the gates constructed as:I have doseribed, to be shut in short-water 
times -only, is greater here. on account of the extent of flooded Jand, than 
above Worcester. Whether roferring to the extent of the trade, to the delay 
which will be consequent upon passing every thing through a lock, or to thé 
drainage of the country, | think solid weirs objectionable; and if thiv be the 
case now, it will be much more so after the river ig itnproved, if an increase 
of trade, with the intreduction of pp aarg a os be the ee: as is prow 
bable. A tug would take.a whole fleet of boats or barges ‘behind her. The 
Severn ig at present far behind inthe power a plied to track the boats, being 
partly horse and partly human labour ; and eeeat, think the solid weir 
will tend to perpetuate the slow system. Until steam be general, the tuwin 

paths ought to be raised and improved. They appear to tie in the hands of 
two joint stock companies, and the bill does not attempt to interfere with 
them, excepting at the proposed new cuts; but perhaps a great reform has 
taken pa in their condition since 1836. The towing paths on the Clyde 
are entirely abandoned, every thing being done by steam-boate or steam-tugs, 


Works above Worcester —The dama above Worcester, a8] propose them, 
would be more expensive than Mr. Cubitt’s. [think it probable, supposing 
dams to be indispensable, that a smaller number might suffice, for the follow. 
ing reasous .-—The average present suromer inclination in the surface of the 
river above Worcester is 21} inches per mile. Mr. Cubitt appears to suppose 
that. after the construction of the weirs this will be redueed to little more 
than one inch per mile, which | think very much under the mark. and thére- 
fore that the pen of the weirs will reach very much higher than he sup 088. 
thus allowing sufficient depth fora greator length between the locks, which will 
be desirable. And here} may say, that I do not agree with Mr, Cubitt. whet 
he states that. “if all below the entrance of the Gloucester and Berkeley Canat 
be left untouched, it is evident that ny alteration will be made in the height 
of the water up to the first weir.’ On the contrary, every obstruction or 
shoal that is dredged in the whole length, tends to lower the water in the 
part of the river above it. The seetion of the streara being increased by the 
removal of the shoal, a less velocity, and therefore jess slope in the surface 
of the water, is required for passing the deacending water. and lence a, sink~ 
ing of the surface increasing upwards. This must be compensated for hy: 
greater dredging toward the upper end, to give the required depth. ‘There 
ought not to be a difference of opinion on this point, and therefore either the 
eapreenon Goes not convey Mr. Cubitt's meaning, or J have misunderstood 
it. ch 
James WALKER. 
23. Great George Street, Westminster. ' 

March, 1841. 





THE TOMB OF THE GREAT CAPTAIN. © 


(From Dr. James Macauley Foreign Secretary of the Botanical Society, . 
Edinburgh.) 


Of the many historical monuments which are met with in the ancient city, 
of Granada, one of the most interesting is the tomb of Gonsalvo of Cordova, 
the Great Captain. This tomb would in any other place have been a cele. 
brated point of classic pilgrimage; but in a city containing the Alhambra and 
s0 many glorious remains of the Moslem empire in Europe, other objects Of. 
historic interest have been almost wholly overlooked by travellers. My ats. 
tention was called to it by a note in my copy of Don Quixote, where it is said’ 
that “ Gonsalvo toward the close of his life founded a monastery in the neigh. 
bourhood of Granada, and was buried in its church. His epitaph, which still . 
remains there, is simple and grand; Gonsaivus Ferpinanpvus 4 Corvona, 
Dux Maenvus Hisraxrancum, Gattornem at Turconum Temnor.” On 
making inquiry, I found that the tomb was not in the monastery he had 
founded, which was that of Cartuja, but in the chapel of the convent of San ‘ 
Geronimo. Of this magnificent edifice, the Nuncio Aldobrandini, while con. 
versing in the Alhambra with Philip V., said that “he hed scen nothing in 
Italy more great in architecture.” Separating from this what may be due to 
the flattering courtesy of a foreigner, there is yet in the remark a good culo- 

ium of the work, and a high testimony to the merit of the architect, the 
amous Diego de Silie. He it was who also built the cathedral of Granada, 
which in magnificence and taste exceeds all the cathedrals of Spain, and may 
be ranked with the finest edifices in Europe. He spent thirty years in the . 
construction of the convent of San Geronimo; a truly noble piece of archi- ° 
tecture, whether we regard the grandeur of the seg b or the beauty of the 
dctaila, and a work worthy of the high name which Diego de Siléc bears in | 
the history of art in Spain, The place is at present used as a barrack for 
soldiers. The remains of Gonsalvo are in 2 vault in front of the altar in the . 
chapel. This pert.of-the building is in a most desolate and dismantled atate, 
every vestige of decoration and ornament having been destroyed, and the. very 
woodwork of the having been torn down for firewood. What a con.’ 
trast from the former condition of the place, when historians relate that the ‘ 
shrine was famous for ita riches and splendour, and the -walle-were covered. 


‘with trophies taken from the enemies of Spain, amoug which. were two hun- 


dred banners and two royal standards taken by the Great Captain! The: 
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short epitaph formerly referred to, I was unable to find; bat upon one of the 
filit’ stones on the floor neat the altar I observed the following inscription ~~ 
, Gonzali-Fernandea de Cordoba, Se ce. 
qui propria virtute 
i Ducis nomen 
proprium sibi fecit, 
Osaa, 
sal aston tandem laci restituenda, 
nic interea loculo condita sunt, 
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Gloria minime consepulta. 

The fe te appeared to me to be happily expressed, and reminded me of 
the brief.and fine eulogium of Cervantes, introduced at the place where the 
i brings to the curate and barher his library of three books, two of 
which ‘were condemned to the flames, hut the third was worthy of immortal 
honour, being the history of Gonzalvo Ferdinand, “ el qual por sus muchas y 

ndes hazafias merecié ser Hamado de todo el mundo Gran Capitan, renom- 
famoso y claro, y del solo merecido.” While our party were in the chapel, 
a.number of the soldiers from the convent had followed us from curiosity, 
and wondered what we found to interest us in its hare and desolate aspect. 
In passing through Spain, the traveller at cvery step mects traccs of ils former 
and our, and cannot help contrasting these with the present de- 
graded state of the country and people. The contrast came with new force 
to me while in the chapel of San Geronimo; recalling the brave veterans of 
the wars of Naples and Flanders, then che finest soldiers in Europe, and com- 
paring them with the wretched troops of modern Spain, specimens of which 
‘were now gaping and jesting over the remains of the Great Captain. 
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PORTER AND CO’S PATENT ANCHORS, 


One of the most interesting experiments, and one which cannot fail to 
prove of immense advantage to the navy. and the merchant service, took 
place on Monday in the presence of Captain Phipps Hornby, C.B., superin- 
tendent of Her Majesty’s Dockyard, Woolwich, and a number of nautical 
gentiemen. One of Porter and Co.'s patent anchors reat been previously 

on the testing frame, av immense power was applied by an hydraulic 
machine invented by Bramah and Son, and the anchor weighing 5 cwt. 2 qrs. 
24 lb., which would have been considered safe according to the adopted test 
of 84 tons, actually sustained additional strains until it reached 20} tons be- 
fore it gave way wider the application of that immense power—nearly 24 
times ter than would ever be required under ordinary circumstances. A 
second anchor, weighing 5 cwt., was afterwards placed on the testing frame, 
and the power having been applied, it sustained a strain of 21} tons, given 
by jerks, before it gave way, although it would have been considered perfectly 
safe if it had stood 83 tons. There was another anchor by the same patentee 
on the spot, of still larger dimensions, but the experiments with the other 
two were so satisfactory that it was not found necessary to prove its 
capabitities. it appears strange, and yet it is evidently the fact, that the 
more simple the construction of any article is, there is the greater certainty 
of its success. The principal difference betwixt this anchor of Porter and 
Co., and those at present in use, is a projection on the vutside of the fluke, 
which ensbles it to catch hold of the most difficult ground, awd ensures its 
obtaining a firm hold aud double power by the upper fluke descending on the 
shank, and acting as @ fulcrum in the most effectual] manner. By the kind- 
ness of Captain Denham, of the Marine Surveyor’s department, we have been 
enabled to give the following cletails of the advantages of this anchor.—‘ It 
is almost impossible to foul it. It bites quickly into the most stubborn 
ground. It holds on the shortest stay peak. I[¢ cannot well lodge on its 
stock-end. It presents no upper fluke to injure the vessel herself or others 
in shoal water. It cannot injure vessels’ bows when hanging cock-bill, as 
merchant vessels find a convenient practice. It is not 30 likely to break off 
an arm or part in the shank as anchors with fixed flukes do, because the con- 
struction of these arms can be of continuous rod-iron, and the leverage is so 
much nearey the ring, owing to the pea of the upper ring closing upon the 
shank. It is 4% most convenient anchor for stowing on board, on & voyage, 
as the flukes can be casily separated, and passed into the hold; it can as 
easily be traneported by two boats, when one would be distressed with the 
whale weight. Several of the officers who witnessed the experiments stated 
their intention of applying to the Admiralty for anchors on this construction, 
as they were #0 satisfied of their advantages.”— 7imes. 
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PROCEEDINGS OF SCIENTIFIC socrerine. 
INSTITUTION OF CIVIL ENGINEERS, 
- Jan. 12.—JosHava Fiata, V.P., in the Chair. 


« Remarks on the comparative advantages of long and short Connecting 
Reda, and luny ond short stroke Eagines,” By John ‘Seaward, M. Inst. C.E, 


The author commences the cosamunication 
first placed on buard the Steant Frigate, * The’ 
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sctly from the piston to the crank, without the 
ention of side levers, and the other parts usually employed in'the enue 
struction of marine engines; this is ove leading feature. Another is, that 
the main shafts peal pegs directly. over the centre of the. cylindgrj and. a8 
these shafts are by strong frames and wrought iron columus standing 
n the cylinders, the force of the engines is -between the cylinders 
frame, and thus isolated from the sides of the vessel. Gther advas 
ing from this construction are, in the sathor’s n, -eaving of 
apace and weight, the absence of the vibration resulting from the ection of 
the side levers, and a more efficient application of motive power, arising from, 
the simplicity of the construction and diminution of friction. 

Two main objections have been urged against this system—~Lset, that thé. 
shortness of the connecting rod causes a loss of effect; and 2nd, that the. 
shortness of the stroke is a disadvantageous appligation of the power af 
steam. 

The arguments in support of these objections are combated at considerable 
length. With reference to the alleged loss of power by the use of the short 
connecting rod, it is argued, that as no arrangement of long or short roda or 
levers could create power; s0 no arrangement of similar parts could be 
ductive of loas of power. A geometrical investigation of the force act 
exerted on the crank by long and short connecting rods is theu given, 
the result deduced is, that by adding together the whole of the foree exerted. 
by the two kinds of connecting rods respectively, during one entire rotation, 
they both give the same actual amount; thus proving, that uo loss arises 
from the use of the short connecting rod. 

It is admitted, that there is some increase of friction on the journals of 
the connecting rod joints, but this occurs only at the extreme angles; some 
allowance is also to be made for the increased angular motion about the 
lower joints of the rod, but they are not collectively of sufficient importance 
to be considered as any objection in practice. a 

The calculations given are under the approval of l'rofessor Airy, who thus 
expresses himeelf :—“ The greatest force of the ‘ Gorgon’ engines (when both 
cranks are below the horizontal line) is greater than the greatest force with 
common engines, but the Jeasé force is not Jess than the least force with come 
mon engines.” 

a whole power, in a complete revolution of the crank, is the same in 
both. 

That a long stroke engine, under certain circunistances, may be more ad- 
vantageously employed than a short one, is admitted; but considering the 
— engine per se, it is argued, that the latter possesses no advantage over 
the former. 

In two engines of equal power, equally well constructed, the length of the 
stroke being respectively eight feet and four feet, the cylinder of the latter 
having double the area of that of the former, making the same number of 
revolutions per minute, and haying the steam passages and valves of the same 
area, it is clear, that the mechanical action of the steam must be identical, 
because the same volume of steam will produce an equal mechanical effect, 
whether it be introduced into a long narrow cylinder, or into a short wide 
one; setting aside the effect of working expansively, which, however, is not 
at all affected by the shortening of the cylinder: for it is just as i 
to shut off the steam at one-half, one-third, or one-fourth of the stroke of & 
short cylinder as of a long one. 

The most essential differences hetween these two engines must be in the 
relative amount of friction, and of radiation of heat from the cylinders and 


assages. 
ina well made engine four-fifths of the friction is due to the pega 
the piston, airepump bucket, and stuffing boxes, and about one-fifth to the 
gudgeons, crank pin, and other moving parts. The friction of the piston 
packing is a the circumference multiplied into the space through which the 
piston travels, and into the depth of the packing; therofore in a cylinder 30 
inches diameter, 8 feet Jong, the friction of the packing will be as 24. while 
in a cylinder of 42°4 Inches in diameter, 4 feet long, it will be only ae 17. 
The same train of reasoning is extended to the other moving b parte, and 
shows that if the total friction in the short stroke be 100, that of the long 
stroke engine will be 123. 
The radiation of heat from the cylinders will be as the relative areas of 
surface, which is leas in the short stroke than in the long. 
An examination of the comparative friction of the moving parts of steam 
be ire is entered Into; rules for computing, and tabular results are given¢ 
the author concludes by voor 1 that although the relative dimensions. 
selected as scape ak are uncommon in England, they are not 90 in 
where pistons of marine engines frequently travel at the rate of three hund 
to four hundred feet per minute, 11 is contended that the apeed of the piston is 
immaterial, provided the engine be well proportioned to the speed; at the 
same tine bearing hie fox = 





in mind thet a dlow speed will be more favovra 
easy and pleasant working of the engine, and for durability. “The 
objects to be aimed at in the construction of marine ate, the greatest 
saving of fuel, space, and weight, and te durability of the machine} and as 
the question is not whether the stroke should be eight feet or four feet, but: 
relates to a diminution from the present length of seven conidial apap Par 
foot, i ta.cuntended that the form'of the “ ” engines offers . 
ahle ad in the points - treated of, independasGy of the ponitive din. : 
aution of we po 


, which forms no part of the mqltye 
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‘ooh, Dundee Merton” by Yatyex uot Meas CE 


"The Crane is placed: on-a stone platform sixteen feet square, raised six feet 
dbove the level of the Quay, with its centre seven fest back from the Dock 
-feney tnd: as the sweep or radins is thirty-five feet to the perpendicular of the 
a ‘dha-load in suspended twenty-eight or twenty-nine feet over the 
(as the double or single purchase sheave is used). The height of the 
giveave above the level of the Quay is forty feet. 
-. Enstead of the eet revolving about a fixed post, aa In the usual mode 
of construction, the post itself ia connected with the framing, and turns with 
it, ao that the strain may be always in the direction of the greatest strength. 
To avoid the extra dimensions of the castings for the post, if it had been 
composed entirely of cast iron, aud for facility in the construction, the parts 
of cast and wrought iron are so combined that the “push” is thrown upon 
the cast-iron abutting piece which is placed in front, while the hack part, 
consisting of wrought-iron tension bars, bears the “ pull.” The two rings on 
the post are turned on the face and edges, and being bolted together form a 
fair surface for the friction rollers, while the back forms a rest for the tension 
bars 


These back tension bars arc three inches wide by two and a half inches 
thick, each, forming an aggregate section of forty-five inches. They were all 
proved in the bent form in which they are used, by making fast the ends of 
each har to cross heads held apart by two logs, and suspending a load of 
twenty-four tons from the elhow formed by the bend in the bar; this was 
calqulated to be equivalent to a longitudina) strain of ninety tons. There are 
also two side tension bars, two inches square each, firmly sunk in the cast- 
iron block, and bolted to the top of the framing. 

The post revolves within a cast-iron cylinder twenty-seven feet deep, five 
feet three inches diameter, with turned and bored water-tight joints. The 
whole is surrounded with masonry, bound together by strung iron hoops and 
diagonal tie hara passing through the fixed ring. 

The jib is of oak two feet diameter in the middle, and twenty-one inches 
at the ends; the two wrought-iron jib stays are cach three and a half inches 
diameter; the chain is of 1} inch iron, Eight men easily lift a weight of 
thirty tons, and by means of the horizontal whecl-work one man can turn it 
round. 

The total weight of the castings, wrought-iron hars, chain, and brasses, is 
about fifty-nine tons. 

The crane was made and erccted by Mr. Borrie, of Dundee, from the de- 
signs and under the direction of the author. 

“The communication is accompanied by two elaborate working drawings, 
on a large scale, with details of the mode of construction. 


“4 Refrigerator, or Machine for cooling Brewer's Wort.” By Robert 
Davison, M. Inst. C.E. 


The machine described in this paper was constructed for the purpose of 
ascertaining the most expeditious process for cooling wort, without deteriorat- 
ing the quality of the liquor. 

Two kinds of preliminary experiments were made, viz.— 

Yst. As to the rate of cooling hy simple exposure to the atmosphere in the 
ordinary shallow vessel, having ® superficial area of 420 square inches, the 
liquor being 14 inch deep. 

2nd. As to the rate of cooling, under similar circumstances, with the as- 
alstance of air mechanically driven over the surface of the liquor at different 
velocities. 

In both cases the loss by evaporation was noted. 

numerous experiments are detailed in a tabular form, whence may be 
selected three series, which will give the average relative results. 


iL 1 & 3. 4, 
under e Blost | Blast at , Blast at | Blast at 
Atmos- {at the rate the rate of ithe rate of ‘the rate of 
' phere jof32miles| 47 miles | 57 miles [844 miles 
‘Tempera- | per hour. ! per hour. | per hour. per hour. 
ture, 75”. |Temp. 65° Temp. 6a" Temp. 65° /Temp. 65 
‘ I 


"Naturally 


Wort cooled. 
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Thi relative loss by evaporation was : 
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Rieingedt wood appear, that the evaporation effected was about the same 
in ai he atperientcy iond the rate of refrigeration nearly in the direct tutio 
"Thane: yoguita induced the author to try ether appligations of the blast, by 

















{causing the wort to flow down over a series of sligbily tn é; : od sat = 


exposed at the same tine to a powerful ascending current of air from a fan 
blower. The introduction of air directly into the wort was, however, found 
to raise a froth or “fob,” which would affect the soundness of the beer. 
Several other methods were tried, and at length the machine now described 
was constructed, 

The wort is pumped up at a slow and regulated speed into a recipient at 
the top of the machine, divides into a series of thin filus or streams, and 
trickles down the inside of a number of thin metallic tubes, set vertically, 
with their upper extremities quite level. Up these tubes is forced a current 
of air at any required velocity, which, meeting the descending wort, cools it 
inside, whilst a constant change of cold water takes place around the exterior 
of the tubes, The wort, on leaving the vertical tubes, is received into a 
second refrigerator, containing a number of horizontal pipes through which 
cold water flows. By this process the wort is cooled without producing any 
prejudicial effect upon its quality, and with a rapidity (os shown by the table} 
which would be extremely advantageous under certain cireumstances. 

This communication was accompanied by two drawings of the Refrigerator, 
and illustrated by a working model with which the experiments had heen 
made. 


« 4n Account of the Repairs and Alterations made in tha Structure of the 
Menai Bridye, in conseguence of the damage it received duriny the yale of 
January 7, 1839.” By T. J, Maude, Grad. Inst. CE. 


The roadway of the Menai Bridge having been seriously injured by the 
storm of January 7, 1839, it was dcemed expedient to renew entirely the 
suspended platform: and at the same time to carry into effect certain altera- 
tions in the construction, suggested by constant observation of the working 
of the Bridge during thirteen vearn, as well as its condition after the storm. 

In the original structure, cach long roudway bar was fixed at tliree points 
to the vertical suspending rods. Motion being chiefly commtmicated to the 
roadway by the vibration of the windward chain, one end of the long bar sus- 
pended from it was lifted up, whilst the other two points of suspension re. 
mained nearly stationary. The bar thus became a lever with its fulerum at 
the middle point of attachment, and at that weakeat part it invariably broke. 
In order to remedy this defect, an angmented depth of half an inch has bees 9 
given to the new roadway bars, with an additional enlargement round the - 
cyes for attachment to the suspension rods, and each bar is hung from twe - 
points only, permitting it to pluy when the Bridge is subjected to motion. 

The same vibratory action occasioned frequent fracture of the suspending 
rods close to the surface uf the platform; to such an extent, that during the | 
storm 2 great portion of the platforni was eutirely torn from its fastenings — 
on one side, and hung down flapping in the gale supported merely by one 
line of rods. To remedy this, a joint has been introduced in each rod just 
above the surface of the platform, so as to allow the suspension rods free ac- 
tion, and permit a motion in either of the carriage-ways or the footpath in- 
dependently of each other, The dimensions of the short suspension rode 
have been increased to one inch and a quarter square, whilst the remainder 
of the rods are only one inch square. The cffects of the lateral and undulat- 
ing motions are provided against by the direction of the working of the joints, 
one of them being in the line of the roadway bar, and the other at right 
angles tot. 

Additional rigidity has been given to the platform by applying a course ef . 
three-inch planking laid tranaversely throughout its entire length, and bolted 
through each plank at intervals of two feet six inches apart, the oak beams 
originally placed beneath the piatform having been entirely removed. 

For the purpose of checking longitudinal undulation, two lines of beams, 
formed of two pieces of Baltic fir, each 40 feet long, 13 inches deep, and 4¢ 
inches thick, are framed to the trussed bearers, and bolted up beneath each’ 
carriage-way the entire length of the platform : at the same time an increased 
depth has been given to the wheel guides, which are also bolted through to 
to the planking. The total depth given by these strengthening beams and 
guides, is three feet four inches, while in the original structure it was one 
foot four inches. 

The weight of the additional timber and iron-work introduced into the 
bridge, is about 130 tons. The whole of the timber has been Kyanized, and 
each coat of planking covered with Archangel tar; the felt has been discard- 
ed, as it does not appear to have auswered its intended objecta in the original 
structure. 

In these alterations (which were designed by Mr. Provis, M. Inet. CE.) 
one main object, which was never lost aight of, was to preacrve that simpli- 
city of construction which is so striking a feature in the original design; and 
should any future derangements occur, any part can be repaired or replaced 
Without disturbing the rest of the structure. 

This communication was illustrated by a drawing of the original platform, 
and of the alterations described in the Paper’ 7 


9,—The Presinznt in the Chair. 


Ona Method of setting uut involute Teeth of Wheels, so that any two 
vis of tha same or of different diametere will work truly together, wi * 
the tecth bottom or only just touch each other.'' By Edward Cowper. 
The rule ts briefly thi, | 
Polnt off the on fhe pitch circle in the usual manner; then take the 
ammatlest wheel of the set, and | having decided upon the depth of the aoe 
tooth, describe's cirele (called the Evolute) touching the bottom of the tooth. 
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Os all the other wheels describe evolute circles, bearing the same proportion 
té vheir respective pitch circles, which the evolute circle of the smallest wheel 
bears to“fe pitch civele—thas, #f in the smallett wheel the evolute dircle is 
’* Jess than the’ pitch cirtle, fet all the othér evolutes be y,th less than 
_ pitch circles. ‘Froni thea evolute circles as bases, describe the involuté 
curves of the teeth, making the curves pass through the points set out for the 
teeth, upon the pitch Tine, | 

“ dn Account of come Experiments to determine the force necessary to 
: _ 3 plates of wrought tron and copper.” By Joseph Col- 
tharet. 


“Thee ‘expériments were performed with a cast-iron lever, 11 feet long, 
multiplying the strain ten times, with a screw adjustment at the head, and a 
eC. 


* tht Abeta et 


“The sheets of iron and copper which were experimented upon were placed 
vétween two perforated steel plates, and the punch, the nipple of which was 
pérfectly flat on the face, being inserted into a hole in the upper plate, was 
driven through by the pressure of the lever. 

“The ave results of the several experiments (which are given in a de- 
tailed tabular form) show that 


‘The eel Inch diam. Through an ‘| Inch thick. : 
to & puch 0°30 iron plate | 0°08 ‘is 6025 tp. 
" Ditto 0°50 Ditto | O17 is 11,950 m. 
*» “Ditto 050 Ditto 0-24 = ‘is 17,100 1! 
: Through a 
Ditte 650 —s copper plate | 0°08 ~—siiis 3983 m. | 
Ditto Ditto 0-17 = jis 7883 mp. | 


Hence it is evident, that the force necessary to punch holes of different 


diameters through metal of various thicknesses, is directly as the diameter of | 


the holes and the thickness of the metal. 
a i rule for determining the force required for punching, may be thus 
‘a as 

Teking one inch diameter, and one inch in thickness, as the units of cal- 
culation, it is shown that 150,000 is the constant number for wrought-iron 
plates, and 96,000 for copper plates. 

Multiply the constant number by the given diameter in inches, and by the 
thickness in inches; the product is the pressure in pounds, which will be 
required to punch a hole of a given diameter, through a plate of a given 


Tt was observed, that duration of pressure Jessened considerably the ulti- 
mate force necessary to punch through metal, and that the use of oil on the 
pouch reduced the pressure about eight per cent. 

A drawing of the experimental lever and apparatus accompanied the com- 


“4 Geological Sections of Railway Cuttings.” By Mr. Sopwith. 


' Mr. Sopwith called the attention of the meeting to the valuable Geological 
Sections presented by the railway cuttings, and other engineering works now 
in progress; this was particularly the case on the North Midland Railway, 
where the crops of the various scams of coal, with the interposing strata, 
were displayed in the clearest manner, developing the geological structure of 
the country‘ which the railway traverses. Numerous similar instances induced 
the British Association to devote a sum of 2002. (which it was believed would 
be : from other sources), for obtaining authentic records of such 
weotions, before the action of the atmosphere or the progress of vegetation 
should ‘have obliterated the instructive pages of geology, which the engineer 


he British Association, especially charged with this sub- 
were desirous of bringing it before the Institution of Civil nian dani for 
double purpose of receiving from its Members those suggestions which 
we Competent te give, and of obtaining from them that powerful aid 
which the practical nature of their engagements so essen- 

‘them to afford; it was accordingly suggested, that the Council 
veceive from Graduates, descriptive papers and measured delineations 
, sections, aa their communications previously to their Election. Mach 
aaaistance might thus be rendered, and the contributions, after having been 
read at the Institution, be added to the general series in the 
Maseum of Economic Geo 
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via, ia, &c. in that formation.® |” 
jodt’ Modela.—Mr. Sopwith ‘also’ laid beldre the “moctiig 
models, which were intended as hand specitaens for the purpose 


Ae ’ 











‘explaining faults, slips, or dislocations of the ‘strata, and ‘other ped 


phenomena, which could not be clearly demonstrated without snéh nslistapce, 
One of these models represented the horizontal deposition of stratified rocks, 
and the subsequent removal or degradation of such rocké, forming valleys of 
denudation. Another, by the displacement of the lower rocks, exhi ‘the 
formation of a slip dyke, or fault, which was the “lode or vein” of the 
mineral miner, and the “fault” or “trouble” of the collier, as these inter. 
ruptions of the continuity of the bed of coal were generally termed. Another 
model showed a succession of slip dykes disturbing the stratification, so as 40 
present the appearance of a great abundance of coal at the surface by the 
a cropping out” or “ bassetting” of a number of seams or beds of coal, whereas 
in reality there was only a repetition of the same beds. By examining the 
hase of the model, and also by opening it on an oblique plane nearly parallel 
with, and at a short distance below, the surface, it would be found that there 
was no coal at all. A fourth model exhibited the conditions under which 
some of the largest collieries in the kingdom are worked, namely, that the 
seams of coal do not appear on the surface, but on opening the model 2 vere 
tical section is exhibited, and the several beds are shown, disturbed as in the 
former case by faults or dislocations, but which have not the effect of bring- 
ing the coal to the surface. 

It has always been difficult to demonstrate without the ald of models the 
apparent form of strata, as effected by the contour of the country; sometimes 
the rocks form a V, pointing up the valley, and sometimes in the opposite 
direction. General observers and even practical miners were apt to conclude, 
that this different direction of the point of the V, indicated a different direc- 
tion of the strata, but the models showed that in both cases the direction of 
the strata was the same; that in both cases the rocks were inclined in the 
same direction as the valley, the only difference being that in one case the 
rocks form a greater, and in the other a Jess, angle with the horizon than the 
bottom of the valley. The other models exhibited the “ up-cast” and “ downs 
cast” which occur in coal inining, and intersections of veins of different ages, 
&c. Most of the specimens shown presented details of the carboniferous 
formation, but models of this description were of course applicable to every 
formation and to every kind of geological structure. Mr. Sopwith brought 
forward this subject in hopes that eventually a close union and active co- 
operation might be established between the leading scientific institutions of 
this country, and more especially that the Geological Society and the Ipsti- 
tution of Civil Engineers would unite in promoting the progress and improve- 
ment of geology and engineering. 


February 9.~—The Prearpent in the Chair. 


The following were balloted for and elected : Sir Charles Baird, as a Mem- 
ber; Samuel Beazley, William Gossage, John Hughes, Johp Howkins, and 
Charles Schafaeutl, M.D., as Associates. . 


““ Upon the Application and Use of Auriliary Steam Power, for 
pose of shortening the time occupied by Sailing Shive upon distant 
By Samuel Seaward, M. Inst. C.E. 

But few years have elapsed since the possibility of propelling vessels by the 
power of steatn was treated as a chimera; and altho ‘the practicability of 
its application for short voyages has been successfully demonstrated by the 
nunierous vessels plying between this country and the Continent, it is but of 
very recent date that its employment for long sea voyages bas been adopted. 
The weight of the powerful machinery and the fuel, and the consequent loss 
of space for cargo, together with many other circumstances attendant on the 
present construction of steam vessels, induced the author (who received the 
education of a seaman, and has since had extensive practice as an enginger) 
to believe that a more efficient mode of employing steam power for long sea 
voyages might be adopted. 

Notwithstanding the great improvements which have taken place in the 
construction of steam vessels, and their machinery, it would appear that the 
duration of the voyage ought not to exceed twenty days, after which time a 
fresh supply of fuel becomes necessary ; hence, steam has been adopted 
for very long voyages. The reason of this limit to the duration of the voyage 
of a steam vessel, as at agra equipped, is that an increase of power dose. 
not produce a corresponding increase of speed, while the ae of the ma- 
chinery increases in proportion to the power employed, and in seme cases 
ex it; for instance, small engines, with the water in the boilers, gene- 
rally weigh about one ton per horse power, while in some large engines the 
ratfd is nearly twenty-five cwt. per horse power. aoe dj 

A mpl inrose of peer wil ot produce don the original velocity 
in ship, although, in theory, such is assumed to be the casey for .o4. 
the t is more than doubled, the immersed se tie hein chatter eat 
and a still farther increase of power is necessary. It has been ‘shawn b 
perience, that if a yeseel with a given power is propetied tloroug thé sinter, 
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The weight of fael"is algo in Givect prop to the sie of the engines; 
#0 that taking, for example, two rive high two = ral of =< airesal a 
hidsies power respectvely-——that of the higher power will he carry nearly 
doubje thé' weight hoth of fuel and of engines, and it js stil questionable 
ari agian agi core will propel the one ship more then 14 mile per 
The space o apied hy the engines and fuel. in the most valuable part of 
ship, is also xn important consideration: neither the President” nor 

* British Queen” steamer, although of two thousand tons measurement, is 


capalile of carrying more than five hundred tons of cargo when the fuel is on 










‘The anthor then exantines the question of employing too much power in a 
etéiima vessel, and refers to the “‘ Liverpool,” as an instance that such may be 
the fact. Jt appéars that with the original dimensions of thirty feet ten 
inthes beam, and engine power of four huudred and fifty horses, being a pro- 
portion ef power to tonnage of about I to 2}, the vessel was immersed four 
fegt-beyond the caloulated water line, and a decided failure was the natura] 
consequence; but iain the reel meeeepr Was ——— ie thirty-seven 
feet, augmenting the capacity four hun tons, and giving the proportion 
at aus tones power, to 3§ tons burthen, the perfurmance of the engine and 
the speed of the vessel were both materially improved. 

The “ Gem,” Gravesend steamer, one hundred and forty-five feet long, by 
nineteen feet beam, had two engines of fifty horses power each; the speed 
‘was insufficient, being only twelve and a half miles through the water; but 
when the same engines were placed in the “ Ruby,” which was one hundred 
and fifty fect long, and nineteen feet nine inches beam, the velocity of the 
latter vessel was thirteen anda half miles per hour. <A pair of engines, of 
forty-five horses power each, were then placed ia the “Gem,” without alter- 
ing the vessel, and in consequence of thé diminished weight and draught of 
water, her speed then nearly equalled that of the ‘ Ruby.” 

The author docs not conden the application of considerable power for 
vessels, provined it can be employed without materially increasing the weight 
anjl the area of the immersed midship section. It appears that the length of 
&'atéana voyage, to be profitable, is at present limited to twenty days for the 
largest claes of steamers; that we have about thirty others which can approach 
twelxe days, while the majority cunnot employ steam heyond eight days suc- 
cégsively, without a fresh supply of fuel. It is evident, therefore, that more 

ent means must be adopted for the general wants of commerce in our 
extended intercourse with the East and West Indies, the Pacific, Mexico, 
Brazil, Australia, ard all the distant colonies, which now demand rapid com- 
munfeation with England. 

The author refera to a pamphlet, published hy him in 1827, entitled, “ O- 
servations on the possibility of successfully employing Steam Power in nayi- 
gating aye between this country and the East Indies by the Cape of Good 
Hope.” He therein proposed that large ere sige ships, of fifteen hun- 
dyed to eightcen hundred tons measurement, should be fally equipped and 
constructed, so as to sail ten or eleven miles per hour with a fair wind; that 
they should carry engines of small power, to assist the sails in light winds, 
propel them at a moderate apeed during calms, work into and out of harbour, 
&e., and sag shorten those portions of the voyage wherein se much time was 


To all well-built good-sailing vessels, of four hundred tons and upwards, 
“auxiliary steam” is applicable. A steam engine of the necessary power cau 
without i ddnvenience be placed in such vessels, either on or between decks. 
$0 a“ a es at the rate of four to five nautical miles per hour in a calm, 
and for this speed a proportion of one horse power to twenty-five tons is am- 

grtictént. © The pradticahitity of applying this system to East Indiamen 
$d other stinitar vessels 3¢ then examined ‘at Iéngth, and it is shown that the 
oritinary speed ‘pf these chips under sail is, lefore the wind, eleven, to twelve 
niffes per hdar, and it a gale thirteon to fourteen miles per hour, which is 
gteavér by two or three miles per hour than tliat of any ordinary ateam vessel 
when ander sail, on account of the letter being impeded by the wheels trail- 
ing in the water, and the slightness of their ‘masts, spars, and rigging. The 
auxiliary steam power might, therefore, be efficiently applied, either by usin 
it cai Sed in conjunction with the sails, 0 as to keep up a uniform 
by which a great saving of time could-be effected in a long voyage. 
‘The conditions 6f sailing and seaming voyages to India, with the influence 
of the trade-winds, are then examined, and the author proceeds to detail the 
experiments mide by him, on hoard the “ Vernon” Indiaman, which was the 
Ais galling vessel that actually made a voyage out and home with “ auxiliary 
‘Thé “Vernon,” built in 1839, by the owner, Mr. Green, was one thousend 
‘ons bartben ; the sailing speed was about twelve to thirteen miles per hour 
sh Pale, dnd front ‘her frigate bulld well calculated for the ex- 
t, it whe Gbterminad ‘toequip her‘with a -eranreag, ine of thirty 
Wer, Vineet nildshipg on th en t fore and main 
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m the engine by a simple contrivance, consisting .« 
head, attached to.the crank on the peddle ery mio da 
wheels turned. 
The “ Vernon,” thus equipped, having ov board. ning bindred tons of earala 
and sixty tons of coal, drew seventecn feet of water. “In the first trial the’ 
speed of the vessel, under steam alone, was five end three-qnarters nautical 
miles per hour, demonstrating how small a power is necessary for 2 moderate: 
speed. She then started for Caicutta, and thongh the piston rod broke tires 
times during the voyage owing to a defect in one of the paddle shaft bear. 
ings, the passage was satisfactory. The details are given minutely, os are 
also those of those homeward voyage, which was performed from Calcutta to 
London in eighty-eight days, to which must be added seven days for neces. 
sary delay at the Cape, making a total of ninety-five days, which is the shortest 
passage on record. Great crodit is given to Captain Denny for the judgment 
with which he used the auxiliary steam power, and the course taken by bim, 
hy which he was enabled to overcome the difficulties incidental ta a, first trial 
of so important a system. The success of the “ Vernon,” indpesd the imap 
diate application of engiue power to the ‘‘ Earl Hardwicke” Indiaman, and 
both these vessels are now on their voyage out to Calcutta. aa 
This communication was aie eras by drawings:of the “ Vernon” aad 
the “ Earl Hardwicke,” and by a chart, on which was laid down the proposed. 
daily course of a steam ship, on a voyage to and from Calcutta, showing where 
sails only are necessary, then where steam alone, anil also wisn the joint. 
agency of steam and wind would he required. Also, the daily progress of the: 
“ Marquis of Huntly” Indiaman, of fourtcen hundred tdns burthen, on & voy- 
age to ht and China, aud home, from the authes’s own observation, in the: 
rear 1816. 
: For the purpose of demonstrating the ratie-ef~power-to- velocity, a Table 
was also given showing the velocities of ships of. different. tonnage, having 
steam power of various ratios, deduced from upwards pf gee bundeed ¢ 
ments on large steam vessels. The mode of disengaging the efanks was illuge. 
trated by models showing the gradation, from the complication of the figst 
idea, to the heantiful simplicity of the present plan, which is now ewployed: 
on board of the Government war steamers. is 
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ROYAL INSTITUTE OF BRITISH ARCHITECTS. °° 
Spril 39, ae 
The Institute met for the first time after the Easter recess. Jos. Kak: 
Eoq., V.P., in the Chair. ‘ <— 
Berigh Botfield, Esq., M. P., was wnanimousty elected an Honorary Fellow: 
The Secretary announced the subjects for the prizes for the ensuing Sem « 
sion, viz, a restoration of Crosby Place, Bishopsgate Street, with the addition 
to the medal of ten guineas liberally offered by Miss Hackct, to whom the: 
public ave so greatly indebted for the preservation of what remains of thet 
fine specimen of the Palatial architecture of the 14th century; an eatdy on 
the properties of light, shade and reflection in arehitectare, and another ton 
the effects which may result to architectural design, from the general use af’ 
cast iron in construction. ; dg: Sau ate 
A paper was read by Mr. Poynter, Fellow, en the state of Windsor Cantigy: 
previously to the erection of the existing domus regis by. Edward: Hil, in Cage 
14th century. It is unnecessary to eater into any analysis of this paper, ag: 
the materials were drawn from a prefatory essay to Sir Jedicy: ‘ 
illustrations of Windsor Castle, which will imumediately be inthe hamie af: 
the public; but that portion of it which was laid before the Fnatiqute, amp 
made illustrative of a ground plan, in which the condition ef the: Oesti¢, en: 
it was left after the extensive alterations of Jleury ITI. wae: laid -dewn wpée 
the authority of original documente, the greater pert of which lewe-now been 
brought to light for the first time. soa ret 
A communication was rad from John White, Heq., ii :pareuaned :of thé: 
subject brought before the Institute at a former. mestiog, the remeine of: 
ecclesiastical architecture in the pointed style; at Wishy, is Gothbend..: Me. 
White's supplementary paper went to support, by tive. authority of Borioeus,. 
and other historiaas, his theory on the date of those, bulldiegs, by adiduning: 
evidence on the advanced state of the arts in Scandinavia, ep early.as the: 
tenth century. oe ey 
The meeting adjourned to the refreshment of tea aud apifee in the Library. 
On Monday evening of the 26th ult., the President. Rarl.de Grey, opened 
his house for the reception of the Members of the Society. The Council 
liad the honour of dining with his Lordship, and the conversazione whick: 
followed was attended by. a-nomerous party of noblemen and geatlemen emi. 
nent in art, science.and Htarature, The Marquis of Lansdowne, Lord ‘ 
1 Cust, Sie Kents: : 
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Mr. Baron Parke,..Mr. » Sir Edw: tal 
Sie’ ilenry Rilie, Sir Richard: Westmacott, Sir Francis Chantrey, Sir Reeder. 
rick Madden, Sit Gurduar Wilkinaon,. Sip John Rennie; Sir Josnhaed Benedly 
——— of, tee ge of Argel rang ecard 
Canningham,. Mr. -Geplay:: : Maw, Rass: Dt, yi diaghn, 


jusluding the cditchaas, 6 Macehi ol. 
bits, Ee talalae. wore. covered with,.works of ant, among which: 
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8 AOciRy duteory. suyvey of: the various-antions into which in the | 
designs of Providence this‘varth of cure is* portioned, cunsot fail to ; 
| excite Our wonder titid ‘admiration of His master-workings for. this our - 
‘tuvonréd habitution.’ “While-the British Iktes appear a mere speak, 


ae it were, tpow the surface of the ocean, and are gifted with sone of 
“what are usually described ns the more precious productions of nature, 
and while Golconda with ber diamonds, and Peru with her gold, have 
wearce yet amerged from the obscurity of barbarism, we are naturally 
Yed to the enquiry as to dow our little nation hy surmounted the diffi- 
‘culties that might have daunted her energies and baffled her progress, 
and marched triumphantly forward until the clarion of her renown and 
‘the majesty of her sceptre have awed the very outskirts of the world. 
With a soil requiring |aborious tillage for its culture, but with that 
-ebundantly productive of the necessaries and even the luxuries of life, 
with mines rich in the baser ores, vet prompting the researches of the 
chemist, the metallurgist, and the manufacturer, to administer to their 
profitable appropriation, and with such vast resources in her coal fields 
as have abundantly sufficed for the efficient development of her other 
sublerraneaus resources, her native energies have been kindled through 
‘difficulties. Scorning the limits uf indigenous productions, the world 
hae been ransucked for the gratification of her insatiable enterprizers. 
- Nation after nation has bowed to her triumphant sway, while at hume 
‘ghe has devoted herself to such subtle ingenuities as have, at length, 
-evented in her careering through space with the velocity of the eagle, 
-or trampling over the ovean as the mighty leviathan.”* 
A review of the progress and extension of the art of steam navi- 
wation would be the highest testimonial of its intrinsic and consum- 
mnate importance Twenty years have scarce elapsed since, amid 
 dncredality and ridicule, Fulton committed his little steam pinnace to 
“the bosom of the Hudson; and long posterior to that event, the idea 
“of traversing the ocean by the agency of steam was regarded as vi- 
sionary aud unattainable. Yet, within a few years, have we witnessed 
‘not merely the realization of this iden, but the extension of steam 
\savigution to every part of the habituble globe, Every sea has be- 
come the scene of its triumphs—every land the recipient of its at- 
‘tendavt beneficence. The frigid barriers of the pole have been con- 
. strained to attest its power—-the dreary wastes of the Atlantic have 
«been compelled to acknowledge its sovereignty. Art has usurped the 
+ dominion of Mature, and subjected even the elements tu its sway. It 
‘would be difficult to form any adequate estimate of the effects un the 
‘mnorel and plysical condition of mankind which may be expectei to 
i. ‘arise fram the operation of this wonder-working agent. Every line 
‘@f rapid and eommodious communication between nation and nation 
“$a a channel through which knowledge, civilization and benignity will 
fiow; and these main streams, by their subdivision into numerous 
minute ramifications, will transmit to the most obscure regions a por- 
* tion of their invigorating influence, like the generous river of Egypt, 
which distributes its waters through innumerable channels to revive 
and fertilize the thirsty soil. Amid the general enlightenment re- 
‘salting from these influences, national antipathies will be extinguished, 
and superstition and intulerance will cease to exist, and the irresis- 
‘tible. progress of knowledge, the stately march of liberty, the happy 
‘approach of that period when the gorgeous East shall cease to shower 
@a her kings tarbaric pearis and gold, may be referrible to the achieve- 
. mevte of modern ingenuity in the completion of this its most stupen- 
‘dous monument. 
‘+, At would be irrelevant to our present purpose to pursue these con- 
' siderations. .We therefore proceed at once tu announce our intention 
ta embody, in a series of articles, the essential part of whatever infor- 
: ‘Maation r ing steam navigation we curselves possess, to explain 
* $hese scientific principles which are essential to an intimate knowledge 
of the marine steam engine, and to communicate such practical details 
and precepts as extensive opportunity of investigation and consider- 
able experience have enabled us to collect. 
: ¥t is a circumstance which has frequently excited surprise and 
regret, that notwithstanding the et jet position which steam navi- 
on has now universally assumed, there is yet no practically useful 
reatise devoted to. its consideration. Dr. Lardner’s elegant treatise 
on the steam engine is only adapted to the unprofessivnal reader, and 
the able treatise of Mr. Farey does not, in the ouly volume that has 


yet been published, embrace the subject of steam navigation. The. 


recent edition of Tredgold contains much valuable information on the 
subject of steam navigation in the.form of an appendix; but having 
been communicated by different individuals, it wants unity and some- 


times consistency. Usaful facts and valuable deductions are mixed | 
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dicions selection from such a heterogeneous compilation:to appropriate 
what is' important and eithentic, and: Aaa is ‘vaiusless-or iiace 
curate, pre-supposes the possession of that knowledge which it is the 
object of the student to obtain. Rte ak 
‘The production of a weeful practical treatise upon, the subject of 
steam ‘machinery requires the agency of an able ier sm ‘engineer, 
and there are few skilful engineers who cannot more beneficially oecupy 
their time than in subjecting themselves to the unrequited labours of 
authersbip. Among the makers of steam engines there are some who 

sess the requisite knowledge for the production of an able.and 
valuable treatise upon the machinery of steam vessels, but indepen- 
dently of the importance of their time, there exists the strongest dis- 
inclination to reveal the mysteries of their profession, or to furnish 
any information relative to the qualities or nature of particular modes 
of construction. Each maker considers that he possesses some superior. 
contrivance, arrangement or adjustment, the secret of which he desires 
to retain for his individual benefit, and the nature of which he endea- 
vours to keep unknown even to his own workmen. Some regard the 
setting of the valves as their forte—others the proportion of their 
boilers, and others the peculiar mode of finishing or fastening certain 
parts of the machinery. The acquisition of 3 competent knowledge 
of the business of an engineer is in consequence an achievement of the 
utmost difficulty——information has often to be clandestinely obtained, 
and of the few who by dint of assiduity and good fortune, succeed in 
forcing their way into the sacred penetralia, appeared desirous to 
avenge himself for the labour, by excluding as many as possible of his 
neig bours. 

We cannot but regard the secrecy which has been attempted to be 
preserved upon these subjects, xs 2 reproach to the present liberal 
and enlightened age. It is a remnant of the ancient policy which 
nearly a century agu governed Boulton and Watt's establishment, and 
which, though at that time circumstances might perhaps have rendered 
it prudent and advisable, is at the present day inexcuseable and ridi- 
culous. What secrets are they which the,makers of steam engines 
have it in their power to conceal? Their works go abroad to the 
world, are east in the course of events into the hands of other engi- 
neers, by whom they are dissected and criticised, when every pecu- 
liarity they possess is at once recognized and made public. Is it then 
expedient to reveal the existence of an illiberal spirit where it is im- 
practicable to exercise un illiberal policy? Is it wise to proclaim to 
the world that we would desire to repress the interchanges of know- 
ledge, and restore the ancient dominion of ignorance and empiricism ? 
Have we the bardihood or the indiscretion to confess that with us 
impotency is the only limitation to restriction? “The whole tendency 
of empirical art is to bury itself in technicalities, and to place its pride 
in particular short cuts and mysteries known only to adepts; to sur- 
prise and astonish by results, but to conceal processes. The character 
of science is the direct contrary. it delights to lay itself open to in- 
quiry, und is not satisfied with its conclusion till it can make the road 
to them broad und beaten: und in its applications it preserves the 
same choracter; its whole aim being to strip away all technical mys- 
tery, to Hiuminate every dark recess, and to gain free access to all 

rocesses, with a view to improve them upon rational principles.*” 

ut it would be vain to expect that engineers will become converts to 
these enlightened views so long as their supposed interests lie in 
another direction—so long as they imagine the exercise of a craft to 
be more profitable than the practice of a profession, and that it is 
practicable to conceal, and yet employ the secrete of which they ima- 
gine themselves to be possessed. The constitution of human nature is 
opposed to such a consummation; and it would be too much to expect 
that our mechanical engineers should be an exception to the general 
disinclination to sacrifice accredited private interest to the cause of 
philanthropy or of public duty. 

The extinction of this spirit would be productive not merely of 
benefit to the community, but would enhance the reputation and pro- 
mote the interests of onr leading engineers themselves—we shull ac- 
complish an object which we conceive ought to be generally acceptable, 
if we contribute to the obliteration of this, the only blot with which 
their futr fame is sullied. 

it will be manifest from the title we have chosen, that in the obser- 
vations we have to offer, we do not bind ourselves ton adherenee.to 
x banat aerenge mem — everiieless we shall endeavour to thread 

Lour memorandums upon the same string, and that teo with some 
it-will often bé 
necesmry to repeat what may have been suid before;. indeed we.ad- 
vance po pretensions to originality, although we ere sensible it may be 
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foyntd:that much of the information. we wey furnish is not ta be, 

fa any other publications). : easy rt a, 
. Fhe heads under which our observations will be given, are— 

2nd. Steam. 
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ton of the reciprocal proportions of marine engines. 
» 4th. Investigation of the requisite. strength of the parts of ditto. 

- Oth. ‘Practical details. . 
.. Critical and illustrative annotations by Mr. Farey, Dr. Lardner and 
others; will be appended, which, for the sake of distinction, will be 
marked with their respective initials. , 
ies : Bera. 





WESTMINSTER BRIDGE. 


IN the preceding volumes of our Journal we gave several notices of 
the repairs and improvements in progress at Westminster Bridge, and 
have now great pleasure in fulfilling our promise of continuing them. 

The second coffer dam has been closed within the last five months, 
and a more successful result from work of thiy description we have 
never witnessed; indeed it appears to be one of the greatest triumphs 
of hydraulic engineering, to find a dam, (erected in a tidal river with 
a rise and fall of 13 feet of water, and exposed to every trial that one 
of the severest winters on record could subject it to,) so completely 
resist the efforts of its most insidious adversary, that after the wear 
and tear of five months, there is scarcely sufficient water from leakage 
to supply the ordinary demand of the works, and this too, on ground 
that was declared unsuited for the purpose, by the engineer who con- 
structed the bridge, and by all who succeeded him up to the time when 
the present works were commenced, if we may judge from the way 
in which they curried on the repairs, and from the schemes for restor- 
ing it as exhibited in their reports. 

The present dam encloses the 16 fect and 15 feet piers. Of the 
former we have only to observe, that the foundations were found 
similar to those in the first dam, the caisson resting on a bed of gravel, 
underneath which was the blue clay; they have since been secured in 
the manner already described ina former notice (vol. ii. p. 203), and 
the masons are proceeding with the new facing, of Bramley-fall stone, 
above the lowest low water mark, and also with the extension of the 
pier on the upper side, whereby the roadway may at any future time be 
widened 12 feet, without again having recourse to the expensive pre- 
paration of coffre dams. 

The 15 feet pier is the one memorable in the history of the bridge, 
as having, by its sinking, delayed the opening to the public for three 
years, and given an apology to the party opposed to Labelye, (the 

inger), to assail him with every slander that malice could invent, 
‘and by tampering with the commisioners, to nearly prevent the con- 
pletion of the bridge according to his original design. How severely 
this treatment affected Labelye, we may see from a work published by 
him afterwards, in which he repels their attacks with great spirit, and 
with a bitterness that must have arisen from feeling himself deeply 
injured. : We will here give a few extracts from this work, detailing 
the extent of. damage done to the bridge by the accident, and the 
means he adopted to remedy it. 

“On the lth November 1746, the bridge and the roads and streets 
on both sides were completely finished, and the whole was performed 
Mm seven years nine months and sixteendays. The commissioners in- 
tended soon after to have opened the bridge for the service of the 
public, but were prevented by an accident eutirely unforeseen, and not 
easily accounted for. Inthe months of May and June, 1747, the wes- 
tern fifteen foot pier was perceived to settle, very gently at first, but 
so much faster towards the end of July, that it was thought ab- 
solutely necessary to take off the balustrades, &c., by the continuation 
of the settling, the adjoining arches lost their semicircular figure, and 
considerable openings in the. joints showed them in dauger, sume of 
their stones both in their fronts and soflits were split and brokev, and 
one of them actually fell: out of the least arch into the river.” 

The first steps taken were to carry up the two external piers of the 
‘two arches that were d pri. quite solid, in rubble stone and mortar, to 
‘the level of the top of the arches, and to load them sufficiently, in 
order to preserve the other arches and piers of the bridge ; centers 
were then put up to carry the two arches, and they commenced loudiug 
the: damaged pier. The accountof the last proceeding Lubelyc thus 

‘describes; “the whole weight of load placed on the-said pier was su far 
magnified ' by: writers of -daily:‘news and monthly ines, as to be 
failed 13,000.tons, while it never did exceed 700 tous, which was about 
at rd of what I intended to load it with." ’ ‘Whist prevarited tliis, was 
the influence of the party opposed to bim, who persuaded the com- 
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m to give him orders to unload the pier, and take down the dama 
arches.” “This order,” barra ta ‘the’ Uret tndh only ne I eee 
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4 received from the commissioners contrary to.my judgment of opinion, 


and which I obeyed, but J own not without some concdrn”? o.oo e, 
We may here remark that the execution: of this order, (as will be 
seén in the latter part of our notice,) has allowed the pier to vemmain in 
or the succesaft 
repalr lately effected, must finally have occasioned the deatruction ofa 
portion of the bridge. A an ie ae 

His next proceeding was to inclose the founddtion with 12 in, piles, 
and to rebuild the arches; “the dove-tailed piles were driven all round, 
close to the bed of timber on which the pier is built, and so deep as 
to reach about 15 feet under it all round, and afterwards were all sawn 
off low enough below low water mark, as never to be any obstruction to 
the navigation of any boat or vessel. Then the two damaged arches 
were rebuilt the very same in appearance, but with much less material 
in the inside.’ 

After the preceding extracts, an account of the state in which 
the pier was found when the water was excluded from the dam, and 
of the works executed since then to secure its stability, cannot fail to 
bz interesting to our readers. 

On the removal of the ground ubout the pier, the joints of the dove- 
tailed piling, described above, were found any thing but close, and to 
make the mutter worse, several of the piles had broken in the driving, 
As no dependence could be placed in this work, new sheet piling, of the 
same description as that usec for the 16 feet pier, was driven al round, 
enclosing the foundation, thus at once preventing the escape of the 
finest particles of sand frow under the pier. The old piles were aftere 
wards sawn off at a luw level, in preference to drawing them, as it was 
thought their removal might disturb the ground. 2 

During the progress of driving the piles, considerable movement 
tuck place in the adjoining archey, showing evident symptoms of farther 
sinking in the pier, and tu prevent any injurious effect upon the ma« 
somry, strong shoring of whole timbers was fixed fromthe coffre dam 
to the soffit of the 64 feet arch, a precaution that has been attended 
with considerable advantage, as the arch stones have remained nearly 
uninjured, although several of the mortar joints were broken. 

On the removal of the ground within the sheet piling, the projeote 
ing part of the timber bottom of the caisson was found to be broken 
and separated from that part underneath the pier, this had arisen from 
the space intended for the caisson not having been dredged sufficiently 
large to receive it, su that it was resting ou the slope of the excavae 
tion, the centre part being hollow, until the weight of the .masonry 
broke away the sides and allowed the pier to settle on the loose sand 
and gravel which had run in; the level of the blue clay being nearer 
the surface at this pier than the adjoining one, the excavation wus 
principally in that material, and its intense stiifness will account for 
the dislocation that took place in the timber work. it ys 

The critical position of this part of the work required much eaue 
tion, and in applying a remedy to so uncommon a case, we are glad to 
bear testimony to the most perfect success of the plan adopted; we 
have no doubt that this pier is xo as trustworthy as any of-the others 
that have been taken in han. ay 

The whole of the disturbed foundation timbers were removed, as 
also all the loose and inuddy ground to the solid clay—the depth in 
some parts being as much as two feet,—under the foundations a body 
of concrete was filled in, level with the underside of the caisson, and 
to increase the bearing of the pier, timbers were laid parallel to the 
sides of the caisson, crossed by others placed 18 inches apart, and in- 
serted to the length of 2 feet 6 inches under the masoury,—to‘insare 
their perfect bearing each timber was cut wedge form, and driven tight 
into the space it was intended to occupy. This operation was con- 
tinued all round the pier, thus increasing its bearing surface about 
three feet on each side. 

Fiom that level a mass of brickwork was built, backed with cone 
crete to receive the stone work of the pier, which in this case is to 
form 1 projecting footing of masonry, and the space within the sheet 
piling is to be fintshed with a capping similar to the other piers. 

The masons are now employed upon this part of the work, aud in 
exteuding the pier for widening the roadway, und if we may judge 
from the number of men employed, and vast store of materials pro~ 
vided, n0 very long time will! elapse before the use of that magnificent 
temporary work, the dam, may be dispensed with, © - 

re are happy iu having had this opportunity of removing the:an- 
certainty and error that bas hitherto prevailed about parila Pes 
this pier,—it has’ always been attributed to the ballast-men: g 
ravel tou near the fountlations, and the late Mr. Telford and others in 
their plans for securing the piers, liad ouly one-object.in-viem,.that of 
preventing any farthér seour from: the river—-in the: present instance 


afte 












we a ee : ‘thet 6 , Ta one ' ie any br “to > wy ; : 
’  eity aad that beithout istanpe of the coffre dam, ‘the snuken, 
er~ CODA noqer have heen wade sedure—-on the dobtrary; ‘that ‘kny-at- 
feampt tiy driving piles or-otherwise, if adgess could. not bave been had 
.to the interior might: buve proved fatal tot adjoining arches. 

‘We hape soon. to. 'haye it'in our powér to amounce, that the com< 
_ 7.1... .. tat the thave has arrived when they ziay confer a great 
end lasting: bemiffit.on the. public, by viene roadway of the 

idga, “a: colmummation devoutly to be wished,” by every one 
‘whe har oceassion to pass over it in its present narrow and crowded 
. hate. 





ON THE POWER OF THE SCREW. 


uR—Permit me to offer you the following article which I hope you 
[deem worthy of publication in your Journal. 
Tam vour most obedient servant, 
J. R. Cussen. 
1840, 


I have been often consulted as to the application of the screw as a 
chanical power, and frequently found theory at yuriance with prac- 

_ % this led me to an investigation of the rule generally used, for 
odiculating its power, to practical trials of its power, and to an eluci- 
@etien of a rule different from all those I know to be ia use, which I 

trust will be found correct. 

' ‘The Rev. Mr. Bridges in his work on Mechanics, p. 234, states, that 
P:Wiid: cirf. of cylinder, d being in his words the distunce 
between two threads of the spiral, in p. 257, he says that p > W : ; 

#2 +-cirf, of cylinder, and P : p :: cirlcylinder ; cirf. of circte ex eqzo 


« fF UL 
> 
he makes p = 921415, and also p= the power acting on the surface of 
the cylinder, thus making p in the same equation variable and invaria- 
ble. Jn bis applicution of the above formula he uses p = 34-3415, but 
omits =: power seting on the surface of the cylinder, he adds in» 
note (6) that P : Wi: d : cirf. of the circle. PF haterer be tie 
a8 of the cylinder on which the ecre 1a cut. He then gives this 
The power necessary to sustain the weight or produce the 
. will always bear to that weight or pressure, the ratio of the 
@istance between any two spirals of the screw to the circumference 


P°W::a@° cirf. of circe.’. W = a= length of lever, but 


wf the circle which the power describes, that is (w = =2 a") the 


by, 24 to be raised or pressure produced is equai to twice the radius 
of the lever X 3-1415 X the power applied, and this product divided 
by the distance between the thread: 
objection that struck me was why d should represent the 
between the spirals, and not the elevation of the inclined 
pane, or the elevation or depression obtained by each revolution of 
he cylinder, this is generally the distance between two threads ++ the 
thickpess of the thread, or twice the <listance between two threads; 
‘9¢. is Obvious that if the thread be 4 inch, and the distance between the 
threads 4 inch, timt the elevation of the inclined plane, or the elevu- 
tou or depfession obtained at each revolution of the cylinder will be 


The secon objection was to the deduced conclusion that the diame 

Of the cylinder wae of no importance, or that. a screw of 2 inches 

as powerful as one of 12 inches or 100 inches. Suppose 

ever is used, and that the thread is the saine in each, say 4 

| that the advantage obtained by the inclined plune be culen- 

. have for the 2 inch diameter screw 1 : 6284 :: P +: W, 

‘afl for the 12 inch diameter 1 + 47-695 1: Po: W, that is, the 12 

fdeb diameter considering it merely as an inclined plune will sovtain 

am "jo six times the weight with the same power that the 2 inch 

pape ‘ wit = ge 

yet this power or advantage cou lost by the application of 
“the name lever ts abourd. . Pe 

‘The third objection was to multiply ing by the circumference of the 

: formed by the extremity of the lever, instead of by the radius of 

«sb awenl on the circumference described by every lewer be 

calculated, the error ia calculating the power of the wheel and wle by 

the circumferespe would be apparent; in fact a screw is but « re- 

—it—~' “ged plane. Motion and power being communicated to it 

moreover this tnélined plane is propedy speaking « fox- 
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‘the'nut, the threads of the mit pass over thesame space onthe threats 
of the screw, and both (/. en Sends the nut oad the theeads of 
the screw) sustain equal of the w or. oon. | . 
The power gained by the Rev. Mr. Bridge’s formula by taking ore- 
dit for the circumference of the lever, and dividi but. baif;the 
@levation ‘of the inclined plane, is more than lost_by tha ed- 
vantage pained by the inclined plane in large screws, and the power 
of small diameter screws is overrated. oe ¥ 
Tam convinced thatthe true basis for calculating tha power of: the 


screwisP ; W :: d: circumference of cylinder, d the height 
of the inclined plane oy the elevation or depression obtained by each 
revolution of the cylinder, then this advantage multiplied by the power 


applied, and the product divided by the height of the inclined plane, 
iat is, 
As the elevation obtained at each revolution, or as the height of the 
inclined plane, 
: circumference of the cylinder, 
: > the power applied 
: the weight or pressure, 


: M ) hi , 
or W= —— mle dose the formula most generally 
wanting in use. 


Suppose three screws, each of $ inch thread, worked by a lever 90 
inches long, the lever moved by a windluss of one ton power, the screws 
to be of 3, 6, and 9 inches diameter, w have the weight raised or 
pressure produced, by the 





tons. 
3 inch diameter screw thus } * 90%1: 848205 
by the & ditto 1 %9¢1 ° 169641 
by the 9 ditto 1 90X%1 . 2546-15 

By the Rev. Mr. Bridge's formula we have for the three but one 

2paP S1dbe x Mh 
me SBOE, ie Wome SIE x M0 KT 1180-94 tons. 

It ix to be remembered that one-third of the calculated power of the 
screw is lost by friction. 

It is my opinion that the serew could be made to supersede the 
capstan in patent slips and dockyards, and that it cculd be used to the 
greatest advantage in submarine operations and excavations: its prac- 
se application to these objects will form the subject of another 
article. 


9-4245 


power, W 


COMPETITION. 


Sin—A very suspicious louking adverlisement havi peared in the 
Times of the 12th instant, offering & pretciuw of 20, ae deless couten 
and specifications for a church to hold 800 or 1000 persous, to be built at 
™ ~ ham Green, } applted according to the directions given in the advertise. 

» for information upon two or three points of some importance, viz. how 
much money it is proposed to expentl—what means the advertiscrs would 
take to ascertain that the accepted design could he executed for the estimate 
which accompanied it—and whether the successful candidate wohld bé em- 
ployed in case he proved to be an architect of good reputation and experi- 
ence, In answer to which queries I am informed 

“That the site is level and the soil gravel— 

That the expenditure is not to exceed £3,500— 

That one-third of the sittings are to be free— ; 

That no vaults are reyuired— ' 


And that these are the only additional iculara the oe 
Committees can furnish.” : particulars Secretary to-the 


Perhaps you can find room to publish this information for the benefit of 
the profession. 


I am, Sir, your obedient servant, 


April 19, 1842. 
Inclosed is my name and address. 


Hu. T. 
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. {string of remedies, every ona more futile and inbificient than another, 


Ce greet nontees bine that the whole zonductof coe: one shogid 
be placed under the. management of the Institute of British Architedts 


. 43 .. , 8 proposal yery complimentary to the Institute, and ane which ‘they 
Phe Competition ‘for the Nelson Monument critically examined. By | would 5 p Acerurngrerg 


Twighte on the Abuses of the Present System of Compelition in __. .... 
tecture, with an outline of a Plan for their Remedy; in a letter to 
. Berl de Grey. By Hazzy Avstin. 
‘Perhaps no instance fhat has ever occurred, has shown the utter 
‘worthlessiess of competition, under the present system, in so 
alight as that for the Nelson monument. The usual cases of frau 
and imposition got up by parish officers and attorneys to extract de- 

signs from architects without undergoing the ceremony of paying for 
them, carry each its own stigma; but here is a competition established 
by a committee of men of unimpeachable integrity, with a sincere 
desire to elicit a design wurtly of the nation, and what is the result? 
According to the opinion of an honourable and influential member of 
the committee, Lord Colborne, “there was not a soar model or dee 
sien that came up to what might have been reasonably anticipated, or 
which would justify the committee in selecting it as a fit and proper 
monument for so great a man as the lero whose achievements they 
were anxious to celebrate.” Rotten must be the system which could 
produce such a result under such circumstances, if this judgment were 
true, or which could permit it, if untrue, to pass without general re- 


robation; and be it remembered, that the censure includes the design : 


chosen, and now in progress of execntion, 

It is impossible to deny that the exhibition of the hundred designs 
and upwards submitted to the committee, was any thing but credit- 
able to the state of British art, and such will be the character of all 
such exhibitions, as long as u system, or a want of system, is pursued 
whisk tends to keep every inan who respects himself out of the field. 
It is certain that a very small proportion indeed of the artists who 
entered into the Nelson competition were of that class which the 
committee intended to encourage, and who might have been success- 
fully encouraged with very little trouble ; and of those few there is not 
perhaps one who has not sighed over the loss of his time and labour, 
which he might have assured himself before-hand would be thrown 
eG Here is Mr. Goldicutt, for example, who gives us a Jeremiad 
on the injustice of the Nelson competition. The question is obvious, 
why had he anv thing to do with-it, und what did he expect? Did he 
shut his eyes, his ears, and his understanding to all that was going 
forward long before the designs were received? Did nothing strike 
him as deficient or contradictory in the conditions und instructions put 

+ forth by the committee, which might have led him to suspect they did 
not quite understand their own weaning or know their own intentions; 
orto doubt their competency for what they had undertaken; or did it 
not occur to him that they had neglected! the most ordinary precau- 
tions to assist their judgment and tu secure fair play to the candidates ¢ 
and did he make no inquiries to satisfy himself on these points? If 

’ he did not, others did, who found their remonstrances and suggestions 
rejected with the most sclf-sufficient obstinacy, tempered, it is but 
“ust to add, by the utmost courtesy to all applicants on the part of 

Mir. Scott. And then, why, in, the name of common justice, were the 
competitors encouraged to exercise their invention through every con- 
ceivable modification of public memorial, from a simple statuc to a full 

rown temple of Victory, when it was as notorious as the sun at noon 

y that nothing but » column had the remotest chance of acceptance. 
Enough had been said at public mcetings by the most influential pro- 
sauters of the scheme, to satisfy anv one possessing an average share 
of observation, that the current set’ in thut direction too strongly to be 
turned. Why, therefore, did Mr. Groldicutt take the trouble to deliver 
himvelf of whut he mgt be very sure would be strangled for a mon- 
ster in the Foundling Hospital to which it was to bu consigned? Upon 
the tuste or wistlom displayed by the committee in deciding upon a 
column in generul, or on Mr. Ruilton’s column in particular, or on any 

design at all if they were nil so bad as Lord Colborne would persuade 

us, there is no occasion to give on opinion. Whether we consider & 
colamn the best of all possible monuments, and Mr. Railton's the best 

‘of ail possible columns, or muintain the very reverse, in no way affects 


the conclusion—that gross mismanagement prodaced a result which 


Seems to hive astonished the committee, though it could produce no 
other, and that o great injustice was committed in not ascertaining 
beforehand, what was perfectly notorious, that the accepted design 
woitld be & colump and nothing else, and issuing instructions accord- 
lngly. Those who play so recklewiy with the Iabours of architects 
~~" #o-consider that life 4s short and drawtop paper dear. 

the mlschiefs which arise to ie pei mand the public from 

the dhegrac eful state-of competition, Mr, Austin ateps forth with a 


only be doing their duty aud carrying out their. professidus by 
taking into consideration. But setting aside several objectionsavhich 
oceur, it.is only necessary to mention one which Mr. Austin seeme/-to 
have overlooked, viz. that the plesary authority of the Institate mast 
be first recognized by all concerned, or likely to be concerned, end wn- 
luckily the parties most dipped in competition (may they speedily 
have it all to themselves,) are precisely those who are most interested 
in maintaining the sfatus in gud. Besides, suppose the most satis- 
factory arrangements to be established, no one would be bound to 
abide by them, as Mr. Austin may see by reference to the Journal for 
October last, when he will find Mr. Serjeant Talfourd’s opinion oa the 
t Bury St. Edmund's case. Nor is Mr. Austin more fortunate 
in his proposal that the author of a successful design shall, in every 
case, be iutrusted with the superiutendence of the building. What is 
to be done if a committee, acting bord fide, should pitch upon the de- 
sign of an apprentice, an amateur, or a drawing clerk, or of one of that 
class of the profession (for, like the law, it is sorely infested with ver- 
min,) who traffic in showy drawings and fraudulent estimates. And. 
the fact is, that the designs of these classes of competitors (we beg 'to 
apologize to the three first for naming them with the last,) are pre- 
cisely those best calculated to catch committees as they are for the 
most part constituted. Mr. Austin, indeed, goes in the very teeth’ of 
his own opinion in this proposal. “It is needless to say,” he observes 
in another place, “that those who send in designs Hononrably exe- 
cuted, alike fair to their brother competitors and to the committee, 
which they conscientiously believe can be built for the amount stated, 
are doomed to experience nothing but vexution and disappointment, 
and that if they could catch a glimpse of the committee in the very 
first hour of their sitting, they would most probably see them already 
surting their modest designs from the showy and impossible draughts, 
and laying them aside with the flattering epithet of “rubbish:? " 
This is pee true, and it is no Jess so that “the best chance of sbc- 
cess under the present system rests with these who, knowing full well 
the utter ignorance of the men who are to decide on the real merits of 
the works laid before thew, make this their stronghold and anchor: of 
hope. They prepare designs on a scale of Ape magnificence, which, 
to carry out in their pristine grandeur, would cost twanty times the 
stipulated amount. They will be at considerable pains to render pro- 
minent the most striking portions of their designs, and to throw a veil 
over their various defects. They will emplov skilful artists to pre- 
pare coloured showy elevations, and false perspective views of their 
principal features, to catch the Committee’s unpractised eye; and 
knowing too well that these designs could not possibly be executed 
for any thing like the stated estimates, modestly assert, in their ac- 
companying remarks, that much of what they show, (though alf ia all 
to their designs, such as they are,) might be omitted without the 
slightest injury to them. And the committee believe it, because they 
kuow wo better.” : 

“1s it not wonderfal,” we still use the words of Mr. Austin, “that 
so many should be found to engage io contests which experience 
teaches them are certain to be unsatisfactory and unjustly conducted.’ 
It is quite as wouderful that with so just an appreciation of the real 
state of competition, Mr. Austin should have gone so far wide of the 
wark in devising remedies. 

Did the members of the profession never read the fable of Hercules 
and the carman? They are just now very much inthe case of that 
same carman, shouting for he p with all ther might, but with jess wit 
than the boar, for they do not know to whom they are shouting, We 
are nevertheless competent to give them the same advice that was de- 
livered by the apne each one should put bis own shoulder to the 
wheel. Very deep they are in the slough, it is true, and a very filthy 
slough it is—so filthy that from mere communication the whole pro- 
fession smelis of it. Let every one who has not a taste for abiding in. 
the dirt extricate his individual self, and keep cleaner ways for the 
future. To drop the metaphor, let every member of the profeasion 
who respects himeelf, resolve to enter into no more competitions, dae 
less he is perfectly satisfied, after a strict examination, both with the 
conditions, and the integrity and competency of those who propose 
them, and fet mo one Jose an opportunity of exposing in print every 
case of fraud and fulsehood which may come to their Knowledge. The 
exuople has been set in the pages of this Journal—let it be falfowed— 
and when the respectable classes of the profession are shamed cut of 

' jus sowpetition, and the public ure awakenéd t the 
. _ someting may be effeeted to place the + Which; 
will deny to be thoreugh!y sound in its origina! pr i Be upon 2 satis 
tactory footing. —The following notice of a late trial wil! show how: 
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competition designs are often got up, but ft is preatly to. be lamented 


that Gommiittees are'not, often eo‘ competent, dnd Féaolute in, dealing. 


with them :-— 
oe + Nowrear Aserzxs,—Aprit 7, 1841. 
Brown v, Lengehaw, Clerk. 


Early in the yeir 1837, the. parish church of St. Andrew the Great, Cam- 
bridge, was.found to, be.in a ruinous condition, and a subscription was raised 
and a committee appointed for. the purpose of rebuilding it. The committee 
applied to several architects for designa, and. five were laid before them, 
‘among which that of Mr. Brown of Norwich, was conspicuons for its clegance 

nd ornamental character—so much so, that the committee were not only 
greatly surprised at the high talent shown by Mr. Brown, in producin 
3 design s0 superior to those of his rivals, and to any thing which h 
-ever betn imagined practicable for so small a sum as four thousand 
pounds, (the limit set to the expenditure in the conditions accepted by the 
architects,) but some of them also doubted the possibility of a mistake in Mr. 
Brown’s estimate, an accident which does sometimes happen in affairs of this 
‘kind. As the architect professed himself to be perfectly clear on this point, 
his design was accepted and offered for contract. Several respectable builders 
of Canibridge having declined to compete, two tenders only were obtained, 
the lowest of which, instcad of falling within four thousand pounds, amounted 
to something like six !—a dilemma which the architect was quite prepared to 
meet by altering his design so as to bring it within the prescribed limits. 
The majority of the committce (which was not composed exctusively of parish 
officers), being however troubled with a prejudice that such a course of pro- 
ceeding might not be altogether just to the other parties who had expended 
thelr time and labour upon the faith of the conditions under which they were 
invited to compete, came to a resolution to dismiss Mr. Brown, who there- 
upon brought an action against the chairman, the Rev, Mr. Laugshaw, to 
recover, the sum of £300 and upwards, for preparing his designs. After 
keeping this action hanging over the beads of the committee for nearly four 
years, it has at length been tried 2s aforesaid. and trpou the facts proved by 
the plaintiff's own evidence, the learned judge stopped the case, and a verdict 
was found for the defendant. 





Observations on Railway Monopolies and Remedial Measures, By ALEXANDER 
Gorpon, M. Inst. C.E. London: Weale, 1841. 


Mr. Gordon is particwarly known to the public for his great exertions for 
the introduction of the stcam carriage on the common road, it is not perhaps 
so well known that he labours under a railway phobia, which is the cause of 
thé production of the present pamphlet. This like all Mr. Gordon's works 
abounds with much that is valuable, but it is so tinctured with the expression 
of his prejudice against the railway system, that much of the weight of his 
remarks is counteracted. His zeal for the welfare of his profession is a pro- 
mainent feature in his character. 


Peckston on Gas-Lighting. Third Edition. London: Weale, 1841. 


Mr. Peckston has been before the public for the last twenty years as a 
writer on this subject, so that we may fairly conclude that his merits must 
tty well known without any commentary of ours. We have now another 
ion of his work, embadying all the recent improvements, and abounding 
with all hat extent of illustrations, which makes Mr. Weale’s merits as a pub- 
Usher of engineering works conspicuous. We do not recommend our readers 
to -buy, Mr. Peckaton’s book, because we know that if they want to acquire 
uy information as.to gas-lighting they must refer to him. 
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‘Qn Harboure, By W. A. Buooxs. London. 

"Mz. Brooke's work contains nich that is new and valuable, it requires 
however more consideration on our part before we can adequately discuss the 
Views put forward. In the meanwhile the engineering student may with ad- 
weitege refer to this volume, which has evidently been written by a man of 
-yeséareh and ability. It contains some good information as to the views en- 
‘tettained by French and Italian engineers. 


“A New Treatise on Mechanics. By the Author of a “ New Introduction 
to the Mathematics.” London: Whittaker & Co., 1841. 


This is one of those laudable attempts to simplify a subject too often 
mystified, which is well deserving encouragement. The public are sure to 
pain hy attempta of this nature, for though new errors may sometimes be in- 
troduced, more is gained by the removal of old ones. 


Map and Section ‘of the Brighton Railway. By.J RK. Jonpens, 
Grattan and Gilbert, 1841, 


This map the scale of three miles to an inch, includes the whole of the 
Greenwich, Croydon, Brighton, Blackwall, West London and Thames Haven 
linea, the South Eastern to ‘Tunbridge, the Eastern Counties to 
Chelmsford, the Northern and Eastern:to Broxbourne, the Birmingham, tp . 
Tring, the Great Western to Maidenhead, and the South Western to 
with the country 25 miles north of London, 45 miles south, and 30. miles 
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‘cact and vest, in the ‘courte of the ‘Thames and the couainrybéwesh 
‘Witidsor and Chiathatn. It seems & be dxecuted ‘with’ great abedrach and 
for cheapness and extent of information is highly valuable, being equallytise- 
fol either ad a railway or general map. " Appended to it are section of the 
oe and Brighton lines, showing also by a novel plan the surroukdoy 
coun e ee ss 


Davies’ Map of London end ite Environs. i Seetet 


Mr. Davies's map includes all the recent improvements in the neighbour. 
hood of London, giving the cemeteries, railway stations, and other matters. 
It includes the boundaries of the metropotitan borough, and much other use~ 
ful information, so as to serve equally as a map of London and of the sur- 
rounding country. aay at ee a es, 





MOTIVE POWER FOR IMPELLING MACHINERY. 


Henry Pinkus, Esq., late of Panton-square, Coventry-street, but now of 
No. 36, Maddox-street, Regent-street, Middlesex, for improvements in the 
methods of applying motive power to impelling machinery, applicable, amenget 
other things, to impelling carriages sid vessels, and in tho methods of cou- 
structing the roads on which carriages may be impelled, enrolled March 24, 
1841. 

One of the improvements tu which the patentce lays claim is what he terms 
the differential railway. It consists of a double line of railway, on which, at 
certain distances, is affixed a gas-explusive apparatus, described in the speci« 
fication of a former patent oltained by him, provided with two large horizon- 
tal wheels, one above the other, round each of which an endless metal band 
passes; and between each apparatus thus descrived is an iutersnediafe appa- 
ratus, provided also with a pair of wheels. The band proceediug from one 
of the horizontal wheels passes round one of the whecls of an intermediate 
apparatus placed in one direction, whilst the band from the other horizontal 
wheel passes round one of the wheels of an intermediate apparatus placed in 
the opposite direction. 

The bands pass over wheels placed in the centre of cach linc of rails, and 
put those wheels in motion, which motion is communicated to the train of 
carriages by means of bars extending from the bottom of the same, and which 
are kept in contact with the wheels. 

Another of the pateptee’s improvements is for a mode of propelling boats 
on canals by “ gaso-pneumatic” powar. Along the whole length of a canal, 
on one or both banks, a suspension rail is constructed, and along the canal, 
in a line with the rail, is laid down a gas main. On the rail is suspended an 
impelling machine, which consists of a frame running on wheels, and provided 
with two horizontal pulleys, round one of which an endless band passes from 
a pulley in the boat to be impelied, and in which is placed the gaso-pneuma- 
tic explosive engine. This engine actuates the pulley in the boat, which by 
means of the endless band communicates its motion to the horizontal pulleys, 
and they in turn communicate it to the running wheels, and cause the im- 
pelling machine to move onward and impel the vessel. Another mode of ap- 
plying power on canals consists in using a stcaro engine in place of the gaso« 
pneumatic engine, to give motion to the impelling machine; and in order 
that boats may travel in opposite directions with only one line of rails, the 
impelling machines are made to move over one another when they meet, and 
so proceed on their respective courses. 

The following is o mode of constructing roads or ways, also included in 
this specification :—IJn a given area of land a station is erected in a central 
situation, in which is placed an electric battery or batteries; or wells or tanké 
are constructed in any part of the said area. From the station, or from any 
of the tanks, a system of mains or pipes is laid down, and all along these, 
at intervals of from one to two hundred yards, arc erected short vertical 
branches, terminating in a box with a moveable lid. In the mains are laid 
continuous metallic wires, and these wires sre so arranged that when their 
ends at the station or tanks are brought into contact with the positive and 
negative poles of a battery, they constitute metallic circuits. . 

n order to put implements into action by means of this power, the paten- 
tee uses a locomotive engine similar to that described in the former specifi 
cation, except thet the cylinders, piston-rods, and their appurtenances are 
dispensed with, and the drum may be of smaller dimensions. Round this 
drum is coiled a pair of wires, and these are attached to a similar pair in one 
of the boxes before mentioned. To the locomotive engine an electro-m 
tic engine is applied, and, in order to sct the former in motion, chemical ac- 
tion is induced in the batteries at the station or tanks, and clecfrical influence 
is thus generated, the force of which, acting through the metallic cireuit, will 
put the impelling engine in motion. 

The patentee uses the electric power to prevent the collision of trains on 
railways, by causing it to put the breaks of carriages into action; he also at- 
taches an electric battery to the locomotive engine, so that when trains ‘are 
approaching each other, the hattery being yea t into action will, by meus 
ef as wires, apply the breake, pull the lever of the whistle, and shut 

“Ihe paténtéc'also shows 4 mode of constracting englues, and of actualing 
them hy ratansof electric power. ee eee ee 
“The electric power is also need for lighting railways, tunnels, roads, &c. 
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made: Jights for night signals, &c 
Toa 
tnatic power,” to be drawn from the gas mains in the streets where the fire 
occurs, in the saine manner as the water. [This specification occupies fifteen 


sheets of parchment, and there is aleo a corresponding number of drawings. } 
weInventor’s ~~ ; 


STEAM NAVIGATION. 


THE NiGER EXPEDITION. 


Tue expedition about to leave this country, to explore the River Niger, 
and which has excited such intense interest, consists of three iron steam 
vessels under the command of Captain Trotter, an intelligent and experienced 
officer of Her Majesty's navy. The two larger ones, the “Albert” and the 
‘¢ Wilberforce,” are each of 440 tons hurthen and 70 horses’ power ; and the 
amalier one, the “ Soudan,” (intended to act asa pilot vessel,) admeasures 
250 tons, and has an engine of 35 horses’ power. The two first are schooner 
rigged, and are remarkably fine-looking vessels, with lofty spars, and will 
display a large spread of canvass to the favouring breeze. They are fitted 
with Captain George Smith’s method of stowing boats to form part of the 
paddle boxes, in addition to the usual complement of boats. They are 
heavily armed, and wil! cach carry a number of Kroomen (a class of men ac- 
customed to the climate, and found to be of eminent servier), besides an cffi- 
cient man-of-war's crew; and altogether, will prove formidable opponents 
should the natives venture to molest them, as they did the last cxpedition, 
under Messrs. Laird & Oldfield. 

The interiors of the steamers are replete with every convenience, and even 
luxury, which can be desired. They are furnished with Dr. Reid's ingenious 
system of ventilating tubes (a kind of air filter) for the purpose of supplying 
fresh air in the ‘tween decks ; and which contrivance, it is confidently ex- 
pected, will prove of great utility in protecting the crews from the debili- 
tating effects of the noxious vapours which infest the vicinity of the River 
Niger, and which have hitherto rendered that climate so dreadfully fatal to 
Europeans. From their light draft of water they will be enabled to ascend 
@ considerable way up the river, should they be so fortunate as to escape 
running hard aground, as from their great size it would be a difficult matter 
to get them off, espevially should the crews suffer from the climate. The 
ast expedition incurred great delays from the vessels continually getting 
aground; yet they were much easier got off than these would be from their 
being of smatier dimensions. 

In conclusion we wish them every surcess, and must say that an expedition 
better calculated to fulfil ita purpose never left the shores of this, or, indeed, 
any other country. 

A comparison of the dimensions and draft of water of the steamers com- 
prising the last and present expeditions, may afford an idea of the advanced 
state of steam naval architecture since the year 1832. 

Last Expedition. Present Expedition. 


Albert and 

Quorra. |  Alburkah. Wilberforce. Soudan. 
Length ..112 ft.|.... .70 feet... 130 feet,.... 110 feet 
Breadth.. 16 ia Beas 27 fans 22 
Depth .. 8 J... 64 | .. 10 ae 8} 
llorses power 40)... 16. jews 70 pare 3h 
Draftof water 6 ft |... ee 5 boasers 4 
Built of timber, |... Iron. - Tron .++ Tron. 


The vessels of the present expedition were built by Mr. John Laird, of 


North Birkenhead, Liverpool, aud the engines by George Forrester & Co., 
of Liverpool. 


Auxiliary Steam Power.—We have to announce the departure for India, 
during the last month, of the « Isabella Blyth." ship of 500 tons burden, 
fitted with a pair of small engines and paddle-wheels, to be used during 
calms and light winds, which, it hag been ascertained on statistical data, 

evail, on an average passage to or from India, during full one third of the 

me occupied by the whole voyage. To overcome this very seriuus difficulty, 
and ensure regular and rapid passages, the splendid class of vessels which 
now constitute our mercantile navy, appear to require nothing more than the 
successful application of steam power as an auxiliary. In order to prevent 
the great loss of power and increased liability to derangement resulting from 
one paidie- wheel being immersed too deeply in the water when the ship is 
listed over, (while the other would consequently be entirely out of the water. ) 
and alao to clevate and depress the paddle wheels to suit the immersion uf 
the vesse?, which will, of course, vary not only with different descriptions of 
cargo, but also by the consumption of fuel, wator, &e,, during & voyage ; the 
idle wheels are: fitted in such a manner that either wheel may, by the 
power of ove man, be raised or lowered as occasion may require without stop 
Ping the enginer. The greatest advantage will thus be taken of every brenze 
of wind; without any sacrifice of the auxiliary power. We fee) assured that 


“Ap eloatels, glow ar, “jnrush” ip-effected. at the place required to be lighted, | the qudinary paddle wheels which have, up to tho. } 
‘qtid splat the focus of reflectors, yields rays of light, which may be ‘ raived this seh 


¥. ® a ae 7 : ’ 
Hidltion t to the numerdus, lipprovements included in this specification, 
slready noticed, there is one for a fire-cngine to be worked by the “ gasq-pneu- . 
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repent dime,..provert:.aus . 
fierior-to every other propels only mquired this adaptation. onder their 
application to sailing vessely perfect, and we therefdré ehfizipate.a very 
favourable result. Oe gr ieee es 

This vessel left the London Docks the. Julter part of Jast month, drawing 
17ft. Gin. water, and after oncountering more than the usual obstructions of 
the Poo}, and proving in all her movements to be completely under the eon- 
trol of the steam power, the paddle wheels were aaijusted to the, __.... 
depth of immersion, arid the ¢istance 10 Gravesend was performed: jh about 
four hours and a half. - With the exception of a topsail being set “*"* 
about twenty minutes, no advantage was taken of the sails. Me 


Distinguishing Signal for Steam Roats.—-We have been gratified, in. ____-- 
with a considerable number of steam-boat owners, captains, and others tite- 
rested in steam navigation, by Leing shown a signal which will most admi- 
rably effect an object most desiderated, that of distinguishing steam vessels 
from sailing vessels at sea. and go far to prevent unhappy collisions and the 
destruction of human life. The inventor is Mr. Francis Melville. Buchanan 
Street. who. from a praiseworthy desire to promote the general safety, has 
devoted much of his time to the subject. Mr, Melville’s plan is to place in 
front of the funnel of the steamer a Jamp, with a clear light, and a strong 
reflector, baving an external sliding cover attached tu fits face, so fitted as 
ermpletely to obeeure the light within, but to be made to move up and down 
the whole length of the lanthern, by means of a rod affixed to a sthall lever 
power connected with the engine, so that the motion or alternations of the 
slider would be at the rate of twenty ina minute. At the bottom is to be 
atlled a flat sole, made so as to carry the rays of light completely over the 
side of the vessel. in order that the reflection fram any object on deck may 
not interfere with the pilut. By means of this simple apparatus, a signal will 
Le proiuced perfectly distinet from any other known in navigation, and by 
mens of ita steamer will, at the first sight. be known from any other vessel. 
Though the exhibLiten which we had the opportunity of observing was neces- 
sarily imperfect (being displayed frum a window). enough was, nevertheless, 
witnessed to show at once the perfect practienbility and adaptation of the 
signal to the purpose intended.—Glaayow Argus. 


Siiteen war-steaners are ordered to be built. six of the first class and ten of 
the second ; all to be armed with an of 1Ginch calibre. Several of these 
will be laid down immethately, and the frames of the whole converted with- 
out delay, so as to be ready against the engines are prepared.—Naval aad 
Military Gazette. ' 

The Royal West halia Steam Navigation Company have resolved to build six 
additional steamers. From the high recommendation given to the Clyde 
ship-builders by the Government inspectors, who have iuspected the steamers 
now on the stocks, we understand that a few, if not the whole, of the addi- 
tion") steamers will be constructed on the banks of the Clyde. Three addi- 
tional steamers are about to be contracted for Ly the Cunard Atlantic Steam 
Company .—Glusgow Chronicle, . 

The Mammoth, building by the Great Western Ship Company, at Bristol, 
will exceed 3,600 tons (about 660 more than any other ship Jn existence). 
The saving of room by her betug built of iron will admit of her carrying coals 
for both the outward and home voyages, a matter uf much importanée ‘from 
the inferior quality of American coal. fer engines are of 1.000 horse power. 
She will be enabled to carry an unusual quantity of canvass. and is expected 
to make the passage of the Atlantic tn ten days.—Zi 725 


MISCELLANEA. 


Tue Duxr of Wettrxcron’s Srarvr.—This colossal equestrian _._- 
is rapidly progressing under the hands of Mr. Wyatt. When comp!éted, ‘ft 
is expected to weigh about 50 tons, and to stand about 32 feet from the 
pedestal. If possible, it is to be formed entirely of the cannon taken by his 
Grace. The model of the horse, which is about half finished, is very fine. 
The gigantic animal, with eyes extended and nostrils inflated, is bréathing 
with animation and vigour. The head and boots of the Duke are already 
cast. The face is an admirable likeness, as is well known to all who had an 
opportunity of seeing the model of it last year. These parts of the figure, 
which are all at present completed, have taken the metal of a single can 
The lower extremities of the figure will be of solid bronze, the thickness gra- 
pually diminishing in the upper parts. It is said that the committee have 
appointed two vcars as the period in which the work should be completed, 
11 months of which have already transpired, but it seems almost premature 
to fix atime for the finishing so elaborate and gigantic a work, especially 
when the process of casting is attended with so many risks that may cause. a 
temporary impediment to its progress. During his lahours Mr. Wyatt has 
acquired much valuable experience calculated to advance the art of casting 
in metal, among which are a method for testing the tubes which snpply the 
metal to ascertain that they are perfectly clear, and a plan with the air tubes 
that causes them not only to expel the air, but also to operate as auction 
tubes to the metal, aud promote its distribution. Another ingenious contri- 
vance is a set of instruments, invented by Mr. Wyatt, for clearing off the 
metal with infinitely less labour than a common hand-instrument. This ‘Wel- 
lington statue, when finished, will, it is supposed, be the largest hitherto 
kaown. 

Primrose Hill, Regent's Puerk—The Commissioners of Woods and Forests 
have, we understand, concluded an arrangement with Kton College, by which 
Primrose-hill will be preserved from bein built upen. Thia place of health- 
ful rescrt will thetefore remain to the inhabitants of the metropolis, as-qne 
of the '* lungs of 
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adr Well ai one-The works on thie timportant and aqeritet| 
umler e have pera aT but after notking ope of the engines 
about ten bows, an eeenient 0 by the breaking of the fy -wheel shaf 
wf the north engine--the cause of which it appours 1 
for It seame that by nt aizangements imegenso quantities of water 
can be rajond from the shaft to the surface, a6. with a one enpine and 
ons pianp at work, ard those workiug only at one hulf the spead to which 
the engane is equal. the quantity of water dehvetred from the pomp nurdle 
exeeeded 12 Hons per hour, and this, too, when the water to be raised 
was upwarts of 150 feet frum the surface level The present depth of the 
shaft is 310 feet, the excavation fur n large portion of which 1s upwards cf 
To teet diameter We have icagou .o believe that tor the pm pase of obtamn- 
ng a aupjly of water. there has lecn no othe shift ¢ nstructed of so ee 
uhamter, or with such durafle miutaual, ‘o su ren adepth Tbe difh- 
ey! fs encountered in sinking the shilt thas f.2 have been of no ordmary 
hind noraithstanding which, no cin cnza, din the undertaking ippe is to 
he duausraged On the contrun cich onsforture appoars to exeie fresh 
exept ons 1c comms oF ets ard contractors have deci lel to ak the shaft 
to a much gicatea Cepth, wieh, ta ott c pint ar is Jar preder bic te the } lan 
ci hormng tc so gucata depth as was one inlendad We heartily wish 
the onietahing every success, but wh lever te aaa may be the inhiabs- 
tants of Seurh mpten wil by this work os Ive the Imy oO tant reblemn, 
thethircrnet a cop ous supply of pool water ¢ oo be obtuned by suhing, 2 
caparions shaft im i tasiu gealogte ty sit ate’ as ts their wercaanyg town 
ind we also simdirl, steed tn oie t metroguhs wih its suburbs — 
Pap Jy dat 


not as yet scented 


LIST OF NEW PATENTS. 
CPRAS TIT IN FNGT AND FROM 2J9rn WaincH, 10 27rn apRir, 184]. 
S21 Manths allowed Jor Enralment 


Janes Tuy six, of Willenhall, Stiftord, Factor, and Jooren Saxpras. 
of Wolverhampion, Lok Manitectiuer, tor  aonproecnente m lacks" — 
Man h 29. 

Geonce E+ ane, of Dorset Place, Varslebone, for “an canprorement o 

mprocementa upon trues flr the relief of horn a —\March 29, 

AtKXANDER Paaers, of Buninghaw, Arist, for ‘cerfam enprecements 
ra the production of ewerks «f art m metals, hy elective d positions "— 
Var h 29 

Joun Lrsnsat, of Lewisham bag ure, for  omprotcments im rucere fir 
tater-clasels, nepht-stucle and bed.pa +'—-NMarch 29 

Jeurs Fraxrvar, of Warrington, Came: tor ‘ an eapedstious sande of 
hatte) sng, meaiermng, end tumuny (as rons deveriplions af Judes and shins 
March 29. 1 Tour monthe ) 

Faouas Gone, of Manchratcr, Machine Maker, for ‘ faproremente m 
muichmery or apparatus for rorig, ananiag, and dowbing cotton tk, weo!, 
asd ofhcr fibrous matcral " —Narch 50 

dows Onan, of (hard, Somerset, Machimat, for § aapreted machin ery or 
ayer otus Jor making or manufacturing netted fal rice’ —March 31 

Wirzrias Jinginsun, of Salford, Machine Makes, tor “ cay cuements in 
ape four peeparag and yannag far, sdk, and other fibrous eudstances ' 
oe March 33 

Jovgsrn Garni, of Wathng Street, Wareliouseman, for “a parachule fa 
prenerce all eurts of cars ciges using ariel ees from Julling or myury, upon the 
breaking of thes azle-trees” 4 communation —March 31, 

Jonv Groace Bupwas, of Manchester, 'ngimeer, for “impromcments m 
the ev ivtructran of screwunng alocks, taps, and dies, and certain other teols or 
apprsutus or viechmery for culiing and v orking ia metals "—Apnl $ 

Jar» Ocnry, of Manchcoter, Cotton Spmaer, and Josgen Gacnxpy 
Bears an, of Manchester, sforesad, Commission Agent, for * naprotemenis 
1% looms Sor weaning "— Apri 3. 

Wattam Exwarp \ewron, of Chancery Lane, Civ) Engineer, for “ sm- 

sn fhe process, mode, or method af making or manufacturing Lime, 
cement, aritficial stone, and wach other compomttons, more particularly apph- 
cable for working under water, and wm constructing buddiags and other works 
which are exposed tc damp” =| \ conmaniration — April 3. 

Zacuania Bavant, of the town of Nottingham, Mactonist, for “oa wee 
proved method of manufacturmy cluth and other fabrics from woollen, colten, 

Siar, ilk, and other subsiances"—Apyii 3. 

Jauns Auprasown, of Newcastic-upou-Tyne, Coginecr, for “ unprovements 
+8 wnnalasees.”—April 5. 

Wats Janes Bansuaw of Bow, Gentleman, for “saprovements in 
fast buttons and other artwles on to wearing apparel, and uther deserip- 
frome 6, goads or tures.” —Aprit 5 

Hrvay M'Evoy, of Graham Street, Birnangham, Hook and Eye Maker, 
for “ iPlerraag in fastenings for bands, straps, and purls of wearing ap- 
par et" — April § 

7 lg NAN Burr ny, of York, Drewer, for -“ emprovemente mm 2 erreny."— 


pr 
Wiis taw Tet icarwaon, of Sutton and Trest, Nottingham, Seed Crasher 


and Ohl Cake Manufacturer, for “ snprowenents in the manufacture of” vile 
cake or seed-cake "—~ April 5. — = 
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Joszra Wirsow Borraup, of Belper, Draper, and Haway Hora, of 
the sanie place, Tmlor, for “ improved apparatus io be attached te tvoweers, 
commonly called trowmser-strapy.”—~ April $, 

Joe.rH Apesy, of Oornvall Road, Bngineer, for “ improvements in the 
construction of fluce for sieam-boilere qad other am Ave) G. 

Cuatsroryran Enwaen Dawrren, of Ware, Gentleman, « sprout. 
mente in we eghing-machanes "April 15. 

Frank Hatrs and Groacs lir14, of Deptfod, Manufacturing Chemuste, 
for “ «provements m the manufacture ef oxinturicy acid and carbonate of 
soda "—~Apnil 15. 

Henry Atuusris Wins, of Samt John’s Wood, Gentleman, for “ sn. 
protements in fhe manyfar tere of wroolln cloths ™ ~April 17 

Pyrirn KsNpart, of Citford’s Hal’, Suffolk, Lequre, for “an enproved 
mrthod or methods of connecting and diavonnecting locomotive engines and 
radway carirayes "April 17. 

Jo-nen Barusn, of Regent Sirect, Lambeth, Artet, for “ improvenents 
tm mene ing aryerm or find mbedances April 20). 

soner Bevruam, of Bradtord, \ eaver, for “ eaprorements mm wearing,” 
=—April 22 

Hexni Baow~y, of Codnor Pak bon Works, Derby, Iron Manufacturer, 
for “ npro: ements in the manufaeln e uf steel ’'—April 22 


Trowas Hires, of Wales Owen, Birnmgham, Horn Button Manufac- 
turer, for “ emprorements in the manufacture uf what wu ealled korn buttons, 
and m the dies to be used in the machinery of such descriptions of buttons.” 
(Partly a communication )—Apnl 22. 


Huwenrts Jareerins, of Birminghau, Button Maker, for “ cmpreve- 
ments in the manufacture af bai/uns”—April 22 


Jonw Rosrzon, of Idenfield Lancaster, \ianufactarer, and Tanwar 
Wricn, of Manchester, Manufacturer, for ‘ naprovements tn lvoma for 
wearmgy "—April 22 


Fronipn Urivpayc ry, of Sencharch Stet, Lamneer, for “anprovensents 
on the co ufraction and aysangement of fire placer and Ji nace, applrceble to 
var sous wveful purposes” —Apmil 24 

Tanerrot Powrur, of Chydac) Works, Brecon, Ironmaster, and Ronzear 
Brers of Chadach, afoncganl, (gent, fur * » prorcmenty ia the manufacture 
of tron” —April 24, 


THovrsas Rontssoy, of Wilmington Squirc, Gentleman, for “ mprovements 
tn drutig woul, cotion, and ofhe: fbrons motertals in the murufactured end 
wnmanufuc used state"'— April 27 


Wirtava Presa, of Croydon Gentleman, fur “a new made of obtamyg 
mobwe power by ella electrcity.appleabl to engines and other cases where 
a molsee power ta reyuired '—Apiil 27 

ArrvaNptn Sorruwoon Stockes and Giiwrsr Hesgurs, both of Bir 
mingham, Wanrfacturen, for “ onproveme ite me patten and clog tree, and 
other a tacles a1 Sastenengs of dh esa ’-—~Apnil 27 


Raxzsvrn Ranars, of College Strect, Islington, Gentleman, for  @ rew 
form end combination of, and mude of manufacturing blocks for pavement,” 
—Apni 27. 

Ossornk Ri Norns, of Belfast, Ireland, Clerk, for “ snprovemen(e 
paring atreets, roade, and wayr"—Apiul 27. 

Avner Drovot po: Cuartirs, of Coleman Street Buildings, Gentleman, 
for “ smprovements in preparing matlers fa be consumed in obtaming light, 
and wn the consiruction uf burnes for darmng the samc.” 4 conmumcation. 
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TO CORRESPONDENTS. 


Maplin Lighthouse appear din th last month » Journal, 
Steam Hagincs ia America will appear act neuth 


We are compelled to postpone several pujrrs inutile it mouth, we muat earncelly 
west of our nunirroue correspondents tu frou us ucth thetr commumcasions as 
early en the month as thy postibly can, vw as to ensure insertion 
Warning Buildings with Warm Watcr--We hae recewed a communication 
fiom Mr Racherdson, and aleo an unneer by Mr Pirkina to Mestre Dau ite and 
"a Report, yinn in last month's Journal, we mnoh regret that we 
ar. compelled to post both of them Ihe do not think it exadily correct to et 
tack the report, unttt the expersvnents pronused by Mr Ferkine art tied, we shall 


eel much pleasure tx altending such siperimints, aad ganag a reapers 
Hale as eae conuider st a question of cuhegieat uapertons t i oughi to be ad 
cided by facts aud not by arguments 
Communtvations are 


werd tu be addreswd ta “ The Editar of the Civil 
Engineer, and Architect's Journal,” No 11, Parliament Street, Westminster. 


Books for Review must be nt early in tha auath, commmumentions 
the go Caf with dranings, carkas , ‘and “advartvecmenta on OF sehee the Mise 


| a 
Vols, I, 1, and IJ, may be had, bound in cloth, price 2) each Volos, 
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» . “THE-KURSAAL GEBAUDE AT BRUCKENAU. 
tno Engravings, Plates V. and V1.) 
Plan of Principal Floor, 
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Bats 9 a0 : ao " uo t 
Scale of feet. 


a, steps ; b, loggia; c, entrance hall; d, dining nall; e, intermediate hall ; 
f, ball room ; g, staircases; h, cloak and audience room. 

fr will not diminish the interest of the subject to our readers to 
know that, in his “Spas of Germany,” Dr. Granville speaks of the 
Kursaal at Britckenay, in the following highly complimentary terms. 
“This is another of the great architectural works of which Bavaria 
may well be proud, and the idea and design of which were suggested 
by the King himself. It is the handsomest building of the kind I have 
seen in my general excursions in the Spas of Germany, and its various 
decorations are equal to any of the most exquisite productions of the 
Bavarian artists. On the right a grand flight of stairs leads to the 
king's gallery - The pavement is. tesgellated, and the plafond richly 
painted in stucco. From it depend five gigantic lustres which are 
said to. give to the interior, on gala nights, the splendour of sunshine, 
lighiting up every part of a building which for loftiness, daring propor- 
tions, and dimensions is such as an English people seldom witness in 


their public.edifices. It is the production of Gutensohn,* a native o” 


aL AARON GOREN OSCE  OEY RENEE SEES Tbente COMAEreNiapY vie sprgemreteeshanNAsaPY-aPemneaanelh 

* Johann Gottitied Guiensuhn was born at Linlenan, on the Lake of Con- 

Stance, in 1702. ly conjunction with Auapp, he published a work on“ Bast- 

licas,’"" 1822.6; and afterwards with Thanner, anviher on the Italian archi- 

tectural decoration of the 15th century, Ln 1832 he proceeded to Greece, as 
architect to King Otho. | - | 
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Lindexiau in Switzerland, who having shown when yéry young, and at 
Munich, a considerable taste for architectural drawing, the ing of 
Bavaria sent him at his own expense to Italy and Greece, to complete 
his studies. He ie now residing at Wurzburg, and is employed in 
ublic works on account of the crown. I did not ascertain what such 
a public building might have cost in Bavaria, but it would be easy to 
calculate what sum would have come out of the Exchequer in this 
country, were such a one to be attempted.” | 
So far the Doctor,—who at the time he wrote his description, had 
no idea that it would be tested by being confronted with any drawi 
of the edifice itself, or he would probably have expressed inimsalf 
rather more cautiously, for as faras mere design is concerned, there 
certainly is nothing remarkably striking in the exterior of the build- 
ing; it is in a good though simple style, and possesses a certain pro- 
ptiety of character; besides which it has the advantage of being in- 
sulated, and of strict consistency being kept up in every one of its 
elevations. it should also be borne in mind that much of the effect 
attending the building itself—of the play of perspective and of light 
and shade produced by the open arcades enclosing the whole of the 
lower part above the basement,—is necessarily lost when the desi 
is exhibited only in separate geometrical drawings. On the other 
hand, we are of opinion that consistency and unifermity have been 
pushed somewhat farther towards monotony, than there was any occa- 
sion for; and that the design would have becn improved by having a 
little more variety thrown into it. Neither is the building at all re- 
markable for its size, the extreme dimensions being only 112 by 165 
feet English. ee 
« In fact we must presume that Dr. Granville’s admiration was excited 
chiefly by the interior and the style of its decoration, but we think that 
he has there also a little magnified some circumstances,—for instance 
when he tells us of a grand flight of stairs leading to the king’s gallery ; 
because the plan shows that staircase (g) to be a very confined space. 
Still there is andoubtedly much architectural grandeur and considerable 
scenic effect in the Saa/ or saloon itself, which rises the entire height 
of the building, and which may be said to occupy nearly the whole of 
the ground floor, the Zanzeaal or ball-room being in continuation of 
the other, though less lofty, and divided from it only by an interme- 
diate compartment (¢) having three open arches towards either of the 
other rooms. The decorations of the larger saloon, which is used as 
a dining or banqueting room, and of which a large perspective view is 
now lying before us, exhibits a tasteful application of the Renaissance 
style, or rather that of the Loggie of the Vatican. The deep and 
spacious royal tribune or loggia which is seen through three open 
arches in the upper part of the saloon, must have a strikingly splendid 
and scenic effect. As regards this portion of the interior, generally, 
we are of opinion that it contains much which would be exceedingly 
appropriate and applicable for the interior of an Exchange, with a 
covered area, lighted from above through a series of lunettes or semi- 
circular windows (which might be left unglazed) just below the ceiling. 
To quit these remarks of our own—which ought perhaps rather to 
have followed than preceded explanatory description, we return now to 
the latter. The building, begun in 1827, and completed within four 
years, stands upon a sentl declivity, in a beautiful valley, at no very 
reat distance tein the mineral spring, and from the baths and lodgings 
or visitors at the Spa. The edifice 1s raised upon a stylobote or low 
rusticated basement, containing the kitchens, cellars, and other offices, 
with the requisite accommodation for the domestic part of the estab- 
lishment; which rooms are about 12 feet high, the floor being about 
four or five feet lower than the ground level. A flight of steps (a) at each - 
end or front of the building leads up to the open loggia which forms 
a covered terrace quite around it, where the visitors can promenade, 
and enjoy the surrounding scencry. This loggia (6 6) consists exter- 
nally of 46 arches—viz. 14 on each of the longer, and 9 on each of the 
shorter sides or fronts,—and internally of 42 square compartments 
covered by as many small segmental domes. The larger Suloon or 
Dining Hall (@) is 54 feet (English) square, and 44 high; and its ceiling 
which is flat, has a cove intersected or divided into spandrils by the 
Junettes or arched spaces over the wine windows groining into it. 
Both the ceiling itself and those spandrils are richly decorated, as are 
likewise the panelled pilasters between the windows and apper arches, 
and also the peau upon which they rest. In its lower part or floor- 
plan, this Hall is greatly extended by the recesses or additicnal compart- 
ments, with which it is connected by three open arches on ench side, : 
and including whieb the dimensions become 5 feet English in the 
longitudinal, and 82 in the transverse direction of the plan, The 
Tunzeaal or Ball-room (f) measures 504 by 30 feet, or including the 
recesses at its ends, the total length is 50g fect. This room is very 
differently proportioned from, and by no meaus sv lofty as thesother, 
(which approaches‘ to u cube), the height here being 26 feet, or 18 
less than that of the other. 


Ws. 
. The exterior of the building is entire: 
like species, and ofan exceedin ' : 
ether,—considering the solidity of its coustruction, the regularity of 
its design, and the richness of its interna) decorations, this edifice ia a 
very superior ‘one of its class, and although of no very great extent, 
fairly deserves to be considered ag a “monumental” production of the 
arf. 
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CANDIDUS’'’S NOTE-BOOK. 
FASCICULUS XXVIII. 


al 

‘ Eimuet have fibers 
Withal, xs larve a chacter as the winds, 
Tu Liow on som f please. 


}, Seeme what Mr. Barry has done in the two Clubhouses designed by 
bint in Pali Mall, methinks people might by this time perceive how much 
more might be accomplished by carrying on to a greater extent the same 
mode of treatment, and waking the dressings to the windows not only 
fnishings to these apertures, and }roportioned to them, but so to be 
iv a manner proportioned to the whole design, and to become import- 
ant decoratiqns of it. At present, though their mouldings may occa- 
sionally he richer than usual, there is little variety in the design of 
windows—little at least, in comparison with what there might be,—as 
regards composition and general character, such dressings consisting 
of no more than an architrave around the aperture, surmounted bv frieze 
and cornice—either with or without the addition of pediment; or if 
something more than this be required, it is ubtained by either small 
columns and pilasters. Yet wherefore should we confine ourselves to 
that as the very mazimum of decoration allowable for such features, 
when window-dressings may be treated pays that is, with artis- 
tical freedom instead of beivg invariably only the echoes of the parts 
belonging to a large order? Of course, one objection will be that 
they cannot. be at all exaggerated without producing beaviness; ano- 
ther that the doctrine of arbitrary treatment, is nothing more than 
that of universal license——-whicl would soon be universal architectural 
licentiousness. But according to the first objection, the cornicione of 
the Reform Clabhouse, ought to be offensively beavy, for it certainly 
may be characterized as being exaggerated. And with regard to the 
secoad, it would be better to run the risk of being scandalized by a little 
Heentiousnesa in design now and then, out of fear of it—than to doom 
ourselves to what, if not exactly monotonous insipidity, excludes a 
t deal that would be good though of a different kind of merit. 
assuredly there is no danger whatever of our Anglo-Athenian 
school falling into any excesses as regard the decoration of windows 
or any thing else. No need to caution them against giving the 
reins to their imagination, and indulging in architectural frenzies. 
Their buildings may be chaste—for as the man said of his Aunt De- 
borah, they are so confoundedly prim and ugly that their chastity is 
proof against al} suspicion. 

It. Theodore Hook seems to entertain about the sume kiod and de- 
ree of affection and admiration for Railways, as I myself do for Palla- 
io, or caro mio Bartholomew does for. architectural competition. 

Whenever he can, Hook is sure to have a slap at the unfortunate Rail- 
ways: witness among other instances the following comparison :-—“ it 
must as inevitably aunihilate their hopes as the incidental tumble of a 
train off the railway settles the fate of the infatuated passengers of the 
iron bearses inyented for the purpose of cheatery and monopedly, to 
supersede good old English horses and carriages, and the best roads 
for travelling in the world”! Most undoubtedly travelling by those 
-jpon-hearses’ is not quite so aristocratic, dignified and luxurious as 
posting 2 journey in a chaise and four, preceded by a courier; still for 
the million the newer system has doubtless its advantages—vulgar 
ones though they be—or it would never have been encouraged to the 
extent it now is. When people can afford it, it is all very well for 
them to give themselves as many consequential and impertinent would- 
be-fine A ipo they please; but is not Hook himself the driver or con- 
ducteur of a literary omnibus, started ape pro boxo publico, and 
always ready to. éake in and to be taken in by as many readers as it 
ean obtain—the more the merrier? . 

i. S.L. has my hearty leave to inveigh against the application of 
Gothic. to wodern domestic buildings, if by Gothic he understands 
such frightful absurdities as was the so-called Gothic Dining-room at 
Carlton House, which had a fat sian, BL ronal to imitate sky and 
clouds—just over one’s head,,.and ugly brackets fur lamps attached to 
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taste was concocted by the united genius of George IV.'axd MMbsars. 
ash and Soane. -Whata triumvirate of talent !worthy of Bartiem 


Fair, Never was man wore innocent of any feeling for grandsur.in: 
architecture than was that his ‘Most Gracious Majesty.’ There ‘cére 
tainly ia no royal road to taste; but then if he happens to have none 
himself, a prince should know where it {ato be purchased ready-made, 
and take care that he be not imposed upon by Brummagem counter- 
feits,—and poor John Nash’s taste was agem to a degree it is 
now most mortifying to reflect upon. The time—so we are aysured— 
will come when Brummagem alias Buckingham Palace, will have 
justice done to its merits; which time will arrive when it is pulled 
down, and not a day before. There is indeed one purpose to which 
it might properly enough be converted, viz. to that of a Royal 
Nursery, because in such a case the babyishvess of its architecture 
would be in character. 

IV. By no means is it uncommon to hear sneering remarks on the 
folly uf those who build beyond their means, yet for one man of fortune 
who so dips his property, there are fifty who impoverish or embarrass 
themselves by other extravagances of various kinds, which escape cen 
sure either because they are more like the follies of other people, of 
because instead of showing themselves to the world as a single corpus 
dclicti, they ere a legion—inconsiderable when takeu separately, ale 
though collectively most formidable. After all there may be a great 
deal of what the world calls extravagance, combined with true economy, 
and vice rerad. Our own times afford « splendid instance of what may 
be accomplished by magnificent economy. See what Louis of Bavaria 
has done for Munich, and for every branch of the fine arts in that petty 
capital! In this country had it been proposed to do but half as much, 
people would have cried out, Impossible! Had John Bull been asked 
to farnish two millions for a royal palace that would have betn an 
honour to the nation, John would have turned confoundedly sniky, and 
buttoned up his breeches pocket ina huff. However John is liberal 
in his way, and also likes a bargain, therefore does not grudge half 
that sum to erect what is a disgrace to the country; flattering himself 
all the while, poor dupe !—that whatever be said of his taste, he is most 
certainly a pattern of economy. ‘Two millions,’ it must be confessed, 
has a most awful and startling sound upon such an occasion, but of the 
plurality of millions which leak out by perpetual droppings and drip- 
pings no account is taken. Could we but see the sum total of what 
vas been squandered away at different times on paltry knick-nacks 
and ephemers gewgaws,—on Kew Palaces and Carlton Houses,—on 
fetes, fireworks and other solemn tomfooleries, we should stand both 
aghast and abashed. Bat even were.it doubled, that tremendous sum 
would not have been expended in vain, if it had purchased us a know- 
ledge of true economy and wisdom for the future. Unfortunately, we 
seem to have very wrong-headed notions of economy, generally con- 
triving to be at once shabbily penurious and recklessly extravagant in 
our public undertakings. As regards private economy we are not 
always very much wiser. However I will not go into that subject,further 
than to illustrate my text by the fullowing short dialogue between two 

oung men whose allowances were nearly the same. ‘I cannot for the 
life of me, understand,’ said one, ‘how you possibly contrive to buy so 
many splendid publications, prints and pictures, I’m sure 1 can find 
money for nothing of the kind.’—‘ So I suppose,’ replied the other, 
‘but then, my dear fellow, you have the satisfaction of knowing that 
you spend quite as much or more, op cawbric handkerchiefa und kid 
gloves.'—Ab Johnny Bull, Johnny Bull, it is the cambric handkerchiefs 
and kid gloves,—the expensive fripperies of the day and the hour, 
that ran away with your cash, and leave you none to patronize and 
advance art. Wastefally profuse in trifles, you generally show ‘your= 
self exceedingly stingy where extravagance would be rather a vietue 
than a fault; or else you suffer yourself to be egregiously taken in une 
der the idea of getting.‘ capital bargain!’ Aud it is fortunate if your 
bargains do not make you the laughing-stock of all Earope.—i declare 
I am growing quite patriotic! 

. inu ial bpialby may be observed that our merchants 

do not emulate those of Florence and other Italian cities Goring their 

apy Seas in the enecourngenient of architecture and. its sister arte. 
fs t rd to erect noble palazsi and stately man 
sious }~Aad: yet there are many among them to whom the price of 
such - prions as = Reform Clubhouse —— be a = Bagatelle. 
Some m may be extravagant enough, bat there is nothing way: 
nificent in their extravagance. The monty goes; perhaps, fost 
but.it goes vulgariy,—in eating and dri n.giving ex 
entertainments to people who will condescend to be seen at 
pinching their pride for the sake of ‘filling their bellice wit 
isaties of a citizen’s table. Or else the. money does not’ go at 
except that it is let fo go on accumulating antil some ‘bean matty,’ os 
b inform ws: that Mr. Snobbe or 
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it! [tis suid that that more astonishing than admirable specimen'of -! other indefatigable money-grabber, like the Shoemaker of Bishopagate 
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Hing! wc tranelt gloria m déclare that I am getting quite 


THE PALLADIAN SCHOOL OF ARCHITECTS. 


WAsscctated with the Palladian architects, is a name deservingly 
worthy of mention, for it is that of Kent. The taste of this ingenious 
artist, found, as it is, in the English mansion and in the palaces of the 

eat, charms ua at first by its luxuriance, and then leads us to closer 
eo ection, from a certain correctness of feeling aptly displayed. His 
claim to this lewslp with the Palladian school rests upon the felici- 
tous manner in which he cog its sentiment, and the rich and varied 
assistance be threw into the Palladian structure. Confining his efforts 
gare to fancy than to skill, subduing his proportions more for the eye 
than for utility, he comes before us as the artist rather than as the 
architect, lavishing his exuberant ideas upon an interior, and unfet- 
tered by the many annoyances to taste which the calculating architect 
feels. There is an air of poetry in his conceptions admirably adupted 
to soften and to please; forms of carelessness and ease crowd around 
to soothe the wealthy inmate; there are the gleanings from nature 
appreciated by all, and there classic forms and allusions appear to en- 
chant the refined. 

Kent was one of a class who are lovers of antiquity, and over whose 
gninds its wonderful creations act like a charm, and in whose hearts 
its beauties feed a passion. We find such painting the sky and 
peopling it with angels; throwing upon the walls figures of elegance, 

waintness or digaity carrying the whole harmony of a design into 
the saloon or gallery, and scattering it amidst an assemblage of forms 
without perplexing any : ae the design to appear conspicuous 
and happy, even when associated with the noble, free, and graceful 
outlines of the sculpture. 

J have placed Kent thus soon in the list of the artists of his school, 
from the necessity there appears to be to introduce to the uotice of 
the influential, men of his purticular stamp of genius. Not so much 
to criticise the excellencies of design, as to hint at the talents of many, 

fted as he was, who ure forgotten or despised, in the rush after 

oreigners, It would be well for the sapient,spectaclgd virtuosi (who 

sniff talent from the south long before the genius of their choice is 
born), if they would take their cold, starch, accommodating faucy into 
some of the mansions graced by his free yet careful hand, Why do 
the fraternity hesitate to patronize native genius? Why do these 
eager whose very fancy comes, like mushrooms, out of impurity, 
arn their squeamish patronage elsewhere? There must be some 
miserable prejudice afivat in the world of art, arising out of pedantry, 
and inflated efforts after imitation, to account for this, It must be 
that certain cold natures turn southward, or abroad, conscious of their 
own frigidity and death-like fancy ; but it is not that there is no genius, 
native to ali that is beautiful and fatr, that these ghost-like Mecenases 
wat about, like unquiet spirits, for their favourite. 

Oh, when shall this age of precedent form a school of its own? 
when shall architecture and ber sister arts be found linked in the em- 
‘brace of nature, when aball Englishmen incite their countrymen to zeal, 
end art glow with the colouring of health and trath? It is na mean 
and trivial thing to design an interior. : The very consciousness of 
‘entire freedom, leads a poor artist into profuseness, and if he seeks a 
relief by subduing a part, the meagre and shallow forms that appear 
attest his poverty of mind. The aim in the interior is opposed in 
paki sense to the exterior, at which the passer by is to be arreated, 
and ‘from which he is to judge of the pomp or diguity of the inmate. 
Jn the interior, the pleasure of the inmate hus tu be sought, and the 
artist has to borrow from the treasury of bis fancy, every device which 
can divert and tranguilize, Through the contemplation of these the 
mind must uybend and relax into tranquil pleesure. How rich, t 
and varied in its conceits, how sensitive in its structure, how refine 
and delicate, how acute in its parts, must be that miod which can con- 
. Seive-and execute.a design so potent in its effects. It is not mere 

an, itis mores it is the imagination cooled and schooled, 
trsining ite active and perpetual creations according to principle and 
fule, until it form a picture faithfuland real, the ong materials of 
‘which are iy wature. It is not more faney either which admires the 

banat, dp rather the fancy = d by a aie argent 

. rom pature.of proportion, harmomy, and grace, and which is, in tru 
the mind affected under a familiar not an artificial influence. 
.~ Sionee those artista who sport with flowers, and who aig, oie a 
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a careless hand, into design the lighter ‘beauties of their art, 
: dered Shenton ea deserve the se protection, pasiatance, 
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atid name, as Kent received; but whose talents mmet droop and wither 
#0 long a¢ art holds in her body those worms that goaw away her 
sickly vitals. > 
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ARCHITECTURAL ROOM, ROYAL ACADEMY. 


WE will dispense with further animadversions on the accommoda- 
tion afforded ta, or rather, withheld from, this department of the 
Academy’s annual exhibitions ; not because the slightest improvement 
in that respect has taken place—not because there is no longer any 
occasion for the observations we have already made at different times, 
but because they may be repeated ‘till further notice,’ as the plavbills 
say,—that is, to the end of the chapter, and until the Royal Academy, 
painters, architects, and all shall have become Fuimus Troe:.—And 
truly, if architects themselves generally, and the Professor of Archi- 
tecture in particular, can patiently tolerate a system which produces 
to them an annual insult, we do not see why we should allow ourselves 
to be at all ruffled and put ont of temper by it. Patience und long 
suffering are no doubt virtues, and accordingly, as far as the Academy 
is concerned, architects show themselves the most virtuous of the 
human race ;—not but that there are bounds even to patience, aud if 
pushed beyond them, the illnatured world are apt to call it sheer dull- 
ness and stupidity. 

In regard to the actual contents of the Architectural Rooin this sea- 
son, we regret to find so very few designs for buildings of any promise 
or importance, among those either in actual progress, or definitively 
determined upon. e see many competition drawings, but then they 
are for the most part only rejected ones, while those which are adopted 
are kept back. For the Assize Courts at Liverpool, there are no fewer 
than ten different designs—some of them rather indifferent ones—in- 
cluding the successful one by Mr. Elmes, jun. Butall of them are now, 
it seems, set aside, it being now intende.! to comprise the Courts and 
the St.George’s Hall in one building. We will, however, first pay our 
respects to the Professor of Architecture, whe modestly contents hime 
self with exhibiting a single drawing, and that of a rejected design, 
viz. No. 993, described in the catalogue as “ A Study for a Front of a 
Public Building,” which turns out to be neither more nor less than his 
design for the West Front of the Royal Exchange, engravings of which 
were published some few months ago iu the Westminster Review. ft 
certainly is nut deficient in richness, and has the merit of avoidi 
that now common-place feature, a portico treated without any kind o 
originality, and brought in for the nonce, whether there be any thing 
else to agree with it or not. Still, it appears to us, keeping has not 
been sufficiently attended to, there being a disproportion between the 
large parasite columns and the rest, for uot only do they overpower 
some of the other parts, but actually squeeze them up and encumber 
the facade unnecessarily and unmenningly. It further strikes uy as 
singular that Mr. Cockerell should not have exhibited his model for 
the same building also, as, besides that it would have been a striking 
object in the room, and would have explained the whole design, we 
have heard it spoken of as abounding with many effective parts. Still 
even if be chose to withhold that, we think he might oy, well have 
permitted us to see the designs of some other buildings either in pro- 

ress or about to be begun by bim, for instance the New Libraries af 
Bo inbrid ¢, the Sun Fire Office at the corner of Bartholomew Lane, 
and the Taylor and Randolph Institute, at Oxford. Not having chosen 
to do so, he has no right to be very wnuch astey should some per- 
sons draw unfavourable inferences from it, and’impute it to something 
like a consciousness on his part that none of those designs are calcu- 
lated to raise his professional reputation. ‘ 

Like Cockerell, Mr. Barry exhibits only one desigu, yet that one is 
altogether new as to subject, and of considerable importance. We were 
aware that Mr. B. had been commissioned by Lord Francis Egerton to 
prepare a design for Bridgewater House, but hardly expected to be 

tified with sight of itso early. With regard to the subject itself, 
it will not detract from his big reputation; at the same time we 
question whether it will add to, or we should say, will raise it very 
much, sinee an edifice of such a character and upon such 4 seale must 
of course extend its author's celebrity. Grandeur and stateliness it 
certainly possesses ;—and that is something, or rather 2 very great 
deal, considering how very rarely we obtain those qualities or eny 
thing like them in structures where we might reasonably expect ‘to. 
find them, and from which they certainly have not been excluded by 
severe econdmy,—-for instance, the unfortunate and déplorable 2 fa 
Regent Street Buckingham Palace. Bridgewater House is ‘noble 
an parody is gapect, Which is what cannot possibly be affirmed of 
those two atal stans'oes, Stafford House, aud Wellington or Apsley 
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House, which last is‘so remarkable for nothing asfor its smagness and 
spruceuess, for its utter want of dignity, and Slow ht insignificance 
of manner. Still though there is a fine architeetaral feeling pervading 
the whole of Mr. Rarry’s design, we cannot say that it is marked by 
originality, notwithstanding that a mansion of such a character will in 
itself be quite a novelty in ‘the metropolis. It will be a large, oblong 
and insulated pile of building, two sides of which are shown in the 
drawing (No. 981), viz., the South and West, the latter facing the 
Green Park. Judging from what we see, we presume that the same 
architectural character will be kept up throughout the whole of the 
exterior, and that the North side will be the principal entrance front, 
there being there a square tower carried up a story higher than the 
rest of the edifice, from which we conjecture that the lower part of it 
will form a carringe porch. The summit of this tower shows itself 
piney in the view above the general mass of the mansion, and 

, no donht, intended to serve as a sort of belvedere,—an appendage 
certainly uncoremon, but inthis instance justified by the locality, in the 
immediate vicinity of the Parks. We may describe the design gene- 
rally—at least what is here shown of it, by saying that it consists of a 
rosticated basement or ground floor, with a continuous Corinthian order, 
sg oe a principal floor and mezzanine; the whole surmounted b 
a balustrade and vases of globular form. Both the elevations which 
are shown are perfectly similar in design, except that the South front, 
which has fifteen intercolumns, consequently so many windows on each 
floor, has pilasters, while the West front or end towards the park, 
haa three-quarter columns, und six intercolumns less, or only nine 
windows on a floor. In both elevations, all the windows of the prin- 
cipal floor have triangular pediments, and the mezzanine ones key- 
stones to their architraves. The angles of the building are strength. 
ened by coupled pilasters, so that two adjuining ones exhibit a group of 
three of them. It should further be remarked thut the superstructure 
is in some degree rusticated as well as the basement, the jointiugs of 
the stone being shown on the surface of the walls between the columns, 
&e. This must suffice in the way of description—which however 
exact, can merely enumerate the several items of a design, without 
exhibiting their ngeregate effect; and the particulars we have noticed 
will serve as an outline of this composition of Mr. Barry's. The size 
of the building may be tolerably weil guessed at, for the Park front 
may be taken us very nearly the same as that of the Reform Club 
house, each having nine windows in breadth, and the proportions of the 
openings and spaces between them appearing nearly the sawe in cach 
case. Atany rate the difference cannot be much cither way, conse- 
: oroat the South front of Bridgewater House, will be to that of the 

form Club as 15 to 9; or we may compute its extent at 190 feet, 
mote or leas. 

It will be suid—we have, in fact, said as much already ourselves, 
that there iv nothing very striking either in the individual portions of 
this design, or in their combination :—it is nothing more than an ex- 
cellent application of a good Italian style—absolutely nothing more. 
But then there is this difference, and a most prodigious one it is, be- 
tween Mr. Barry’s imitations and those of many others—see for instance 
a lately built facade in Regent Street,—that he generally refines and 
ennobles the style, and gives us its true sentiment, while they, more 
frequently than not, absolutely vulgarize it, and render it poor and in- 
ap If Mr. Barry’s principle of composition is no secret to them, 
why do they abstain from making use of it themselves? It is true, 
not every one has the same opportunities afforded him, but even those 
whe have favourable opportunities do not turn them to the best ac- 
count—often throw them.quite away, giving us the crassest architec- 
tural crudities. We 5 hat Barry bas here had a most noble oppor- 
tunity put in his way; and should the design be strictly followed 
out-—at any rate not impaired by being pared down, we muy safely 
predict that it will prove a splendid addition to our metropolitan 
architecture; and we further trust will be an example forming an 
epoch in it, by stimulating others of the nobility to imitate such pre- 
cedent ;—whereas hitherto there has been some sort of excuse for their 

ing to keep their houses ay plain and as homespun in appear- 
ance as possible, lest while seeking gala suits for them, they Phould 
be imposed upon by such rascally Monmouth-street finery as that in 
which the ut Park terraces, and other similar accumulations of 
architectural Brummagen, tawdriness and vulgarity, are bedizened 
ont, till they. almost look like so many regiments of ginshops. 

We must pull up.and rein in our Pegasus, for we are now got we 
know not she oa Charles Barry's antipodes,—the ultra-cock- 
neyfications of people who build by wholesale,—how unlucky that they 
do not also build for exportation only !—Quiet! Pegasus, quiet! dont 
kick. We notice some monstrosities of the kind on the walls of the 
Academy-—as when do we not.: Nevertheless we will not notice tens 
farther at present; ‘therefore Be them a ofescape. ~ —°, 

Instead of proceeding methodically, according to the order of the 
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catalogue, we plunge in ‘medias. ret, ond dum.to No. 1006, Mr. HL. 
Elmes’ Design for St. George's Hall Liverpool, which certainly -satie- 
fies us much better. than did any of the drawings for. the same subject, 
exhibited last year. To say the truth, it is ‘much superior to the. 
eneral yun of our Anglo-Grecian architecture, in which there is no» 
thing Grecian except the columns alone, while here there is some taste, 
and some study shown as to the other purts, The solid, but ornamental 
stylobate, enriched with a narrow panel with figures in relief, is gagd., . 
and effective, and some play is produced by the entrances being maga: 
separate compositions at the extremity of this stylobate; but we do 
not understand why instead of being continued throughout, the panel 
should be divided into two by a blank space forming a break inthe centre 
of the stylobate. The order is a fluted Ionic, forming an advanced colon~ 
nade of thirteen intercolumns, containing as many windows, which bee 
sides exhibiting considerable novelty as to the pattern of their glazing, 
are more than usually decorated, and have cornices of peculiar design, 
crowned by a central ornament~-a novelty that deserves to be en- 
couraged, though the form itself might be improved upon. The cor- 
nice of the order is also better, because less meagre and insipid than 
usual, and possessing some degree of embellishment. Thus far we 
can consc:entiously commend—and though it may stand for nothing, 
our commendation means something; but we must also qualify our 
praise by some objections, one of which is that the colonnade appears 
so shallow, as to be little more than an ornamental range of columns 
laced before the building, nor does there seem to be any entrance to 
it from the interior. Neither do we at all appieys of a colonnade of 
this kind being made prostyle or jutting out from the building, as if it 
were a portico sig the approach to it; because it looks too much 
like a mere useless addition to it, nor is that effect of shadow obtained 
which is produced by recessing the space behind the columns within 
the building. However from a perspective elevation alone it is im- 
ossible for us to judge very accurately in regard to such circumstances, 
is other design, for the Law Courts, turns out much better than we 
expected, for when we first heard that its chief feature was a Grecian 
Doric portico, we were apprehensive that it would prove merely one 
of those ultra-Grecian affairs concocted epee be recipe aja Stuart, 
in short some such regularly classical piece of design as the New 
Liverpool Custom-house. We were therefore agreeably surprised at 
finding it so very much better, and with more than usual taste us to 


{ composition, and study as to detail, in which last respect there is one 


} 


rather happy novelty in fhe mode—not easy to be plainly described-— 


in which the podium and its mouldings follows the curve of the 


columns, and form what may be considered either continuations of 
their shafts, or distinct pédestals, by the podium itself being omitted 
in the intercolumns beneath the pediment. The general design may 
be described as consisting of five compartments, viz, 2 narrow one at 
each end between anta, and three others making altogether seventeen 
open intercolumns, five of which form the slightly advanesd central 
division beneath the pediment; consequently the arrangement of the 
whole facade bears so far considerable resemblance to that of the 
Fitzwilliam Museum, at Cambridge. The whole is raised on a low 
stylobate, and the ascent to the portico is tastefully managed. The 
pediment is filled with bas-relief.” 

Good as the preceding design is, there is far more of originality, 
both as to conception and treatment, in No. 998, ££. B. Lamb,) for the 
same building, described in the catalogue as being in an Itolo-Grecian 
style, to which designation it answers sufficiently correctly, being for 
the most part Grecian in its pbysiognomy,—in the regularity and riche 
ness of its columniation,—but relieved from Grecian monotony by 
some judicious modifications, and by some application of Italian fea- 
tures. Leaving others to settle whether such style would best be 
turned Grecian Jlalianized, or Italian Grecianized, we will examine 
the merits of the design itself. The order which is Ionic, is raised 
upon a somewhat lofty stylobate, or rather, basement floor, and is carried. 
uninterruptedly throughout the whole facade, so as to form an open 
colomade of 15 intercolumns, and a closed compartment at each exe 
tremity between bold coupled ante. This last circumstance ‘gives 
addittonal value to the rest,~-for those parts contribute materi y to. 
breadth and repose, while they are far more important in themselves 
than had there been merely two ante and the space.of ay intercplumn 
between them. At the same time that greater contrast is thas ob- 
tained, a pleasing degree of uniformity has also been kept up, and this 
has been dccomplished in a manner as effective and. id as it is 
novel, viz., by recessing the upper part of the wall between the ants, #0 
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as to admit of a large statue being there placed at each end, and which 
of course becomes strongly relioved by the mass of shadow surround- 
ing it, This may so far not be Grecian, because there is no direct 
authority for it, but then it is on that account all the more meritorious, 
because it is most certainly, both Grecian and claésical, in sentiment. 
Similar in chatacter to the parts just described, but with some varia- 
tions, rion to their being more extended, ure the elevations of the 
ends of the building, so that the whole is inkeoping throughout ; which 
we are sorry to observe is a much greater and rarer merit than it ought 
to be,-—certainly one that has been utterly disregarded by the classical 
architect of the Post Office. Among other points that particularly 
recommend this design of Mr.J..’s, is that he has kept up or rather 
enhanced the dignity of the colonnade, in the first place by introducing 
inner columns in the part scrving asa vestibule between the two courts, 
and in the next by avoiding windows, and making the two duors seen 
bebind the columns very conspicuous and highly ornamental features. 
There ia also much that is equally hi and new in the details of the 
order itself,—in the capitals especially, and likewise in the cornice. 


(To be contenued. ) 
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ENGINEERING WORKS OF THE ANCIENTS, No. 5. 


THUCYDIDES, Who wrote about the year 40!) B.C., is the next whom 
we shall take in our discursive course; his history however presents 
few gieanings. 

WALLS OF ATHENS. 

About 451 B.C., the Athenians restored their dismantled walls, and 
also enclosed the Vireus.* From political circumstances the works 
were very much hurried, the foundations were laid with stones of all 
sorts and sizes, some unwrought, and just as they were brought up by 
the servers. Many pillars too froin sepulchral monuments, and other 
wroupht stones were worked up in the building ; for the boundary wall 
of the city was now far greater, being in every direction carted out ; 
and for this reason it was that they urged on the work, employing 
alike whatever came to hand. It was Themistocles, tov, who per- 
suaded them to build the remaining walls of the Pireus (for this had 
been begun by him during the year of the archouship which he filled 
at Athens), thinking the place highly favourable, as having three na- 
tural ports, und that as they had, become a nautical people, it would 
much contribute to their obtaining naval power. Indeed he first ven- 
tured to tell them they should apply to the sea, and then immediately 
assisted them in acquiring the empire of it. By his counsel it was 
that they built the wall of that thickness about Pirmus; for two wains 
brought stone, passing by cach: other upon it, and going contrury ways. 
Within, there was neither rubbie nor clay, but the stones were large 
and hewn square, fitted together inbuilding ; and those on the outside 
bound together with stone and Jead. The height howeser was only 
finished to about the half what was designed, for his intention was to 
effectually repel all hostile attacks, both by the thickness and the lufti- 
ness of the walls, and he thought that. thus a few, and those the least 
effective persons, would be sufficient to man if, and that the rest might 
embark on board the flect: for he chiefly dey oted his attention to fhe 
shipping, perceiving, it secme, that there was a readier access for the 
king’s (Persin’s) forces against them by se’ than by land. Four he 
judged that the Pireus would be more serviceable than the upper city, 
and often counselled the Athenians that if ever they should be foiled 
by land, they should descend thereto, and with the navy make head 
against all opponents, 

Frequent mention is made in other places of walls of defence and 
offence, but these do not present sufficient general interest to call for 
particular notice. 

The Athenians, ag we shall hereafter have occasion to mention were 
distinguished as engineers, and particularly skilful in constructions of 
this kind. On account of the L pede mode of building, workmen 
were employed who were skilled inthis iron cramping.t Thus we find 
that to the seige of Nisea were sent iron and stone-masons. 


MINES. 


Although Thucydides was himself a proprietor of mines, we find 
very few and short notices in his work. In the First Book chapter 
100, allusion is made to a mine in Thrace, of which mention is made 
by no other author. In the Second Book, chapter 55, our author re- 
counts that the Peloponnesians, having devastated the champaign 
country of Athens, passed into what is called the territory of Paralus, 
aaa clam aae  e TT 
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as far as Laurium, where were the Athenion silver mines, to which 


however they appeur to lave done no injury. The gold mines near 
Thrace were posoned by Thueydides,* and are supposed by the com- 
mentators to have been situated at Mount Pangens, and to have been 
the same from which Philip, King of at ccaton, derived the funds 
which enabled him to conquer Greece. 


ATHENIAN ENGINELFRS. 


The reputation of the Atheuians as engineers 15 attested, by Thucy- 
dides in the fullowing passagest The Lacedemonians as their war 
against the rebels in Ithome ran out into a length of time, demanded 
the assistance of the allies, and amougst others of the Athenians. No 
small number of these were sent to their aid under the command of 
Cymon. The demand of assistunce from them was principall owing 
tu the reputation they then were in for their superior skill in the 
methods of approaching and attacking walls. 


VALVE OF WROUGHT MATERIALS. 


Another of those circumstances which attest the value of manual 
labour among the Cirecks, we find in the Second Book, in the account 
of the preparations made by the Athenians tur sustaining a siege dur- 
ing the Peloponnesian war, when they removed into the city not onl 
their moveable property, but even much of the woodwork of their 
honses. 

CONDUIT AT ATHENS. 


Thucydides (Book Second), mentions at Athens a conduit called the 
Emeakrounos or Kine Pipe, from the manner in which it was em- 
bellished by the tyrants, formerly called Callirhoe. 


SILGES. 

The sieges described in this history do not well came within our 
sphere, but those who are desirous of uscertaining the resources of 
(ireck military engincering, will do well to refer to them, particularly 
to the siege of Platea. Here we find inining, countermming, raising 
mounds, walls of crrenmvallation, &c. 3 


BRIDGE OVER THLE STRAMON, 


In the Lighth Book we find the bridge over the Strymon, mentioned 
by other authors referred to. 


Pensias. 
DIVLRTING RIVERS. 


We find in Thucydides one solitary mention of the Persians, and 
that with regard to the art in which they excelled, hydraulic engineers 
ing. ed the son of Zepyrus, commanding the Persian forces 
in Lgypt, having driven the Greeks out of Memphis, drove them into 
the isle of Prosupis, where he shut them up. Here he kept them 
blucked up for a year and six months ; till sa drained the channel, 
by turning the water into a different course; he stranded all their 
ships, and rendered the island alsnost coutinent. He then marched his 
truops across, and touk the place by a lund assault. 


Diodorus the Sicilian, wos the author of a general history called the 
Historical Library ; he flownshed in the fist century before the Chrig- 
tian era. The first of our gleanings from the translation of his work 
by Booth, relates to the Egyptians, who are treated of in the First 
Book. 


Euyrt ANS. = 


HONOURS PAID TO LAGINEFRING. 


All wiiters in Feypt attest the honour in winch the Egyptians held 
the construrtion of public works, many of their oldest monuments being 
attributed to the gods. The god Osiris, by some is named as the 
founder of Thebes, and he made an expedition through the world for 
the purpose of introducing civilization, during which he built several 
stately cities, particularly im Ethiopia and India. In enumerating the 
merits of the hirgs, cur author says, “ And besides all this, were con= 
querors of many nations, and grew excceding rich, and their provimecs 
were heautified with many stately maguificent works, and their cities 
adorned with many rich gifts of all sorts.” 


EMBANKMENT OF THE NILE-IIERCULES AND OSIRIS ENGINCERS, 


In the time of Osiris, the Nile is reported to have broken its banks, 
and overflowerl the greater part of Egypt. (On this uccasion the old 
o1 Egyptian Hercules, who, says our author, was always for old and 
dithcult enterprises, and ever of a stout spirit, prescotly made up the 
breaches, turned the river into its channel, and kept it within its ancient 
bunks ; and therefore some of the Greek pocts, from this fact, forged 
a fable, that Hercules killed the eagle that fed upon the heart of 
Leen ep a aaa eel 
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Prometheus. The most ancieut came of the siver was Oceames, which 
ia the Greek pronunciation was Oceanus, afterwards culled 
eo ee covered a grent part of the province 
governed by Prometheus, in consequence of which he died of grief. 

What Hercules did for the lower part of the Nile, Osiris did for 
the upper part of the same river, for having come to the borders of 
Ethiopia, he raised high banks on either side of the river, lest in the 
time of its inundation it should overflow the country more than was 
convenient, and make it marsh and boggy; and made floodgates to let 
in the water by degrees as was necessary. 

Uchoreus, whom Diodorus calls the builder of Memphis, thus 
man the site he had chosen. The Nile flowing round the city, 
and at the time of the inundation covering all round on the south side, 
be cast up a mighty rampart of earth, both for a defence to the city 
against the raging of the river, and as a bulwark peony an enem by 
land; on every side likewise he dug a broad and deep trench, whic 
received the violent surges of the river, and filled every place round 
the rampart with water, which fortified the city to udmiration. 

We here find Osiris, the chief god of the Egyptians, and Hercules 
enrolled among the patrons of engineering, so that when the profession 
ie driven to a pinch for an emblem, here is the deus ex machind. 
Hercules destroying the eagle preying on the vitals of Prometheus, 
will make a pretty device either on a medal or on a service of plate 
presented to a member of the profession. 


EMBANKMENTS OF S&SOSTRIS. 


Sesostris on his return from his warlike expeditions applied himself 
like his predecessors to the adornment of his country. Among his 
other labours are mentioned that be raised many mounds and banks of 
earth, to which he removed all the cities that lay low and in the plain. 


CANAL OF THE RED SEA. : 


‘The following is the account which our author gives of the famous 
canal of the Red Sea. From Pelusiacum as far as to the Arabian 
Gulf, and the Red Sea is a canal cut out. Necos, the son of Psameti- 
cus, was the first who began this work, and after him Darius the Per- 
sian carried it on, but left it unfinished, being told by some that if he 
out it through the isthmus all Egypt would be drowned, for that the 
Red Sea lay higher than Egypt. The last attempt was made by 
Ptolemy the Second, who cut a sluice across the isthmus in a 
more convenient place, which he opened, when he had a mind to sail 
down that way, and then presently after shut up agains which contri- 
vance proved very useful and serviceable. The river which runs 
through this cut is called Ptolemy, after the name of its maker. 
Where it fails into the sea, there is a city built called Arsinoe. 

According to Diodorus, Nile, King of Egypt, called the river after 
bis own name. For being that he cut many canals and dikes in con- 
venient places, and used his utmost endeavour to make the river more 
useful and serviceable, it was therefore called Nile. 

Sesostris also cut a great many deep dykes, or canals from the river, 
all along as far from Memphis to the sea, for the ready and quick con- 
veying of corn and other provision and merchandise, by short cuts 
thither, for the support of trade and commerce, and maintenance of 
sh and plenty all over the country. These canals served also as 

fences. 

COCHLIA. 


fo 
Oor authors say that the Jani was watered from the canals by means 
of a certain engine, invented by Archimedes the Syracusan, and which 
received its name from its resemblance to a snail’s shell. 


LAEE OF MERIS AND THE LABYRINTH. 


So much distrust has been thrown on the account of the Lake of 
Meris, that we think it better to refer those of our readers, who are 
Gesirous of obtaining information respecting it to the original, sather 
than give it here.—The same remark we must make with regard to 
the Labyrinth. 

WALL OF SESOSTRIS. 


 Sesostris is recorded as having built a wall for the defence of the 
east side of Egypt, against the irruptions of the Syrians and Arabians. 
This wall is stated to have extended from Pelusium through the de- 
serts as far as Sper and to have been fifteen hundred furlongs, 
or about two hundred miles in length. | 


PYRAMIDS. 


The Pyramids and Obelisks are works certainly belonging te 
saab but ws it is our object rather to show the bearing which 
an 

to elucidate subjects, which more properly belong to the province of 
the antiquarian, we content ourselves with reminding our readers, that 


THE CIVIL: RHGINEER AND: A 
. a ea “ae! : : pee . ‘ so fe os et pty be Dede ag ee" 


ee ema 


history has upon the practice of the art in modern times, than 





} 4 cing! ey 
: ‘ Zz; 1 oe "oie, . pas i 

, Bly AE bot “ee P . reer ee ee erplct te | 

wel 2d thas gate Mas ts opal he ay COE Ce RM ac RE Sal at A ata aah, lh gra! oot BL 

Pee A ET ee tae i it ea ie Del ne at RS Da Neyer ge. eed eR nt EI Me he LG 1 RA ah atte iy Pe TT Le et 

os ' Ss - . 4 Boge ve ase ; Z ' we 24, a er ’ - 7 Ti evr . ty ae wide, ; at 5, ¥ 
ip the author before us they will Gad ‘jalvemeition with ‘oegerd to 

’ r . et “ . if . : Came ear . ee ie ‘| ’ aad 

these splendid works of art. : sn 7 o en 
LS ts i a* ov? vy : ee an a An * Lad oe oe s 
zi GEOMETRY. - 


The priests were the instructors ef youth, and the learning taught 
them was called sacred. In arithmetic orl. geometry, even in 
e.of our author, they kept the students a long time. feo iy 


(To be continued, ) 





ON THE ACTION OF CENTRAL FORCES. 
“ Happy is the mnn who can discover the causes of things.” 


Sta—In the number for April last, there is inserted a paper on cen- 
tral forces, in which the writer endeavours to prove the existence of 
“an inscrutable law of nature,’’ pet | to which centrifugal force 
is excited by the curvilinear motion of a heavy body. 

Before offering remarks on that paper, let us first inquire into the 
distinct action of the forces that retain a heavy body in a circular 

ath. ; 
. Taking the usual diagram, let AC D 
be a circle of revolution, AC any very 
small part of it, AO D the diameter at 
the point A, and BM the rectangle on 
\ the diagonal AC. Then AM is the 
effect of central attraction on the body 
at A, and AB its Bb habeas motion. 
The motion in AM is accelerative, 
being originated from ag &4 central 
ressure. The motion in is uni- 
orm, being the result of an impetus 
/ previously communicated. Now the 
ratio of AM to AB may be diminished 
to apy extent, by dimivishing AC. For 
AB*=AM. MD, and therefore AB: MD:: AM: AB. Now, 
in reducing A C we reduce AB also, and the tess we make AB, the 
less is its ratio to MD or AD, and the less also is the ratio of AM to 
AB; and this ratio may thus be diminished to any extent. Thus, 
also, the circular motion may be considered ultimately, when A B be- 
comes indefinitely small, to be composed of rojcattte motion and in- 
cessant central pressure. Again, *=AD. AM, and A B'=:D M. 
AM, therefore A C*—A B?==A M. (AD—D M)=A M?. But it appears 
that this difference may ultimately be neglected; therefore A B= AC 
ultimately. But AC will be the momentary projectile motion of the 
body when arrived at C, and therefore, as the other circumstances of 
motion are the same us at point A the new reaultant and consequently, 
slso the new projectile motion== AC — AB. This proof holds good 
at every other point, and therefore the motion in the circle must be 
uniform, and equal to the original projectile motion. 

To proceed ; the writer begins with a familiar example of rotatory 
motion in the operation of electro-m tic attraction upon a projected 
bar of iron. He says that its motion in the circle is uniform, because’ 
the deflecting and projectile forces do not influence one another, bei 
independent of each other, and acting at right angles. Now, certainly 
they are independent as to origin, for the bar would adhere to the 
magnet, though it moved not at all. But the deflecting force is de- 
pendent in reapect of quantity upon the other. We camot certainly 
say that the whole power of attraction is deflecting force, though the 
writer says so expressly in another part of his paper page 115. On 
this supposition we might make the deflecting farce as strong as we 
please, other circumstances being identical; which is absurd, and 
would, if true, overturn entirely our mathematical demonstrations on 
the subject, including propositions of which he himself makes use. 
In fact, magnetic attraction may be much greater than is yecessary for 
that purpose. The deflecting force, then, strictly so called, is just so 
much of the attractive force as is necessary for deflection, the over- 
plus being superfluous pressure. Respecting their action at right 
angles, 1 have already shown, that the deflecting force greatly ine 
fluences the projectile. In fact it perpetually combines with it, and 

duces resultants equal to one another, and to the projectile mation. 
is the me Aiea earn oo pony i | 

Myatifying the origin of centrifygal force, he anys that as it is equal 
and apposite to the centripetal force, it cannot arise from the magnetic’ 
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_ * He says again, the cantriingal foree-cannet be the xoaultant. of the other 
two forces, for it would the int within the cirele This contradicts the 
very debnition of circular motion, which is thet the resultant is neither within 


nor without, but in the circle.” 
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third law of motions that action and reaction are equal and contrary : 
. oF explanation, yet whet an effort is made to obseure 

@ su 

The inter now drives. the apperatus witha winch, and supposes 
the sp gngiion to perform the business of cohesion, and then 
asa, 4 - his hand iopers the centrifugal force. This requires no 

r from me, and he has thought fit not to do so either. 

His illustration in the case of a sting, I confess J understand not. It 
involves the absurdity of expressing velocity in terms of weight; al- 
though, os I-‘understand it, it ought to be told in terms of space and 
time. 

The instance of the fly-wheel hus little new, except the manifesta- 
tion of another misconception of the writer’s. “The central (centri- 
fugal) force, says he, acy by pressure, and a resultant from that pres- 
sure and the force in fhe circle is the consequence, but so long as 
resistance from cohesion continues, neither motion nor pressure.can, 
be imparted to another body by the central force.” The writer here 
exchanges cause and effect, for he would fain attribute a self-exciting 
property to the centrifugal force, and insinuates accordingly that the 
resistance of cohesion is the conacqguent centripetal force. Whereas 
the reverse is the case; the eohesion is exerted, because it perpetually 
winds the direction of projectile motion; and the centrifugal force is 
plainly the inertietic (forgive the innovation) tendency of the body to 
rectilinear motion. There is also something said of moment of rota- 
tion, irrelevant to the subject. , 

‘The experiment of the whirling table simply confirms what was 

E | 
proved long ago, that, using the writer’s symbols, 7 = “. 


After recapitulation, he concludes the first part of the subject with 
the notable inference, that centrifugal force is a physical agent, excited 
by an inscrutable law of nature when matter moves curvilinearly. 1 
need not say how unnecessarily this law hus been brought forward. It 
really would be more surprising than the formation of magnets by 
electric operations, For electricity and maguetism are identical, and 
therefore naturally cnough such a result should take place. Though 
we may not know the absolute nature of physical principles, we may 
accurately know their relative nature. Therefore the writer is un- 
fortunate in his allusion, as we are dealing in relatives, not in absolutes. 

Proceed we to the second part of the subject: the composition of 
the projectile and centrifugal forces. And here an absurdity at once 
presents itself. We are told that a ball weighting 1 tb. moving in a 
circle of 2 feet radius, at the rate of two revolutions per second, has a 
ek aes velocity of 25°14 per second, and a centrifugal velocity of 
15776 per second. This number has evidently been the result of the 


at which expresses the proposition quoted from Brewster's 


2r 
25°14? 
= 
call this the velocity per second. It is the space passed through ina 
second by the body, with a motion accelerated from nothing. We 
might av well say that i xz 78°89 feet would be the space passed 


through per half second. But what would the rule give us? The 
projectile velocity per balf second being 12°57, we would have by 


formula 





Encyclopedia. For 157:76 feet. Now, it is a misnomer to 


pt 12°57? ; 
the rule apg” = 89-44 feet per half second: ludicrously incon- 


sistent, The writer places the two forces on the same footing, whereas 
the one is impulse, the other pressure; which rendors the succeeding 
reasoning a baseless fabric. I have shown at the commencement of 
thie paper, which I fear is too long, that the shorter the time supposed 
for action, the less is ratio of the effecis of the projectile and cen» 
tripetal forces, and therefore in any moment of time, the effect of the 
latter is unassignably less than that of the former. If he will turn also 
to Cavallo, whom he has so ofterjuoted, he will find the same con: 
clusion come to in his third proposition on curvitinear motion. 

The experiment with the tube ond balls, though it has the appear- 
ance of accuracy, is undoubtedly pointless. The apparatus must have 
heen extecdingiy clamey to require “ very high increasing velocitics” 
to manifest the a¢tion of this wondérfal power. 
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. The idea: of the perpe ndievlarity of their dizectiona preventing their 
mutual action ia very absurd, What 1 perabotic.motion ?.. . Z 
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As the probable resulte of a ical a ication of thie rinale 
” they will be exactly nothing Pall, as i csaieen with the 
tube and balls well nigh proves. | 
T am, Sir, your obedient seryant,. 


| Dante C : 
Pianiz Iron Works, eee 
Glasgow, May 10, 1841. 








ON THE EMPLOYMENT OF MILITARY ENGINEERS. 


Sta—Io your last month’s Journal, under the above head, I find an 
attack made on military engineers and military engineering, as une 
called for and unprovoked, as it is narrow-minded, iHliberal, and un« 

eptlemanly, and I am sure that from a sense of justice you will insert 
these few remarks in reply to the'anonymous libeller who sigas him- 
self “ Civilian.” 

The purport of the writer is an evident desire of venting his petty 
spleen on a body of talented, high-minded, and honourable men, and 
whilst I much regret that your columns have been made use of for the 
purpose of libelling a “ Captain of engineers at the head of the archi-~ 
tectural and engineering departments of the Admiralty,” viz. Captain 
Brandreth—a gentleman whose talents, urbanity and kindness have 
endeared him and made him respected by all who have been connected 
with him in his professional capacity—I um sure that no civil engineer 
laying the slightest claim to station, to gentlemanly feeling, or to re- 
spectability, would ever descend to such low personalities, nor will 
“Civilian” ever obtain the sanction or countenance of such mev to his 
vituperations. 

If * Civilian” had the benefit and the interest of the civil engineer 
at heart, he would never for a moment wish to weaken the union 
which is now daily Ape between the civil and the military engi- 
necr, for their mutual as well as for the public good. The spheres of 
action of the two professions lie in almost every case so widely apart 
that they may be said never to clash; while the foreign services of 
the military ri a open to hima vast field of inquiry und infor- 
mation, which those who practice in this country as civilians are un- 
able to obtain. His varied information, his experience, strength of 
mind, and cvolness for calculation, fully entitle him to such offices as 
the country is able to give; and in justly awarding the few she does 
to him, she but acts for her own interest. 

With respect to young gentlemen who are educated at the military 
colleges—is “ Civilian” aware of the rigid examination these gentle- 
men have to pass through before they are entered into the corps of 
engineers? and that but a very small number are admitted into that 
corps every year? Is he also aware of the number of young gentlee 
men who are annually sent out of engineers’ offices, after spending, 
as “Civilian” boasts, “nearly £1000,” is he aware that they are sent 
out without any ézamination, and in most cases with a meagre know- 
ledge picked up in the best way they are able, and not “ drilled under 
the auspices of their colonel”-—-would they had been! And why, I 
would ask, are men of talent, of exertion, of experience, not to prac- 
tice in the varied callings of their profession, if they so please, if they 
are competent, and if the public will employ them 

Iam a civil engineer myself, which fact J doubt of “ Civilian,” ine 
deed I would not, for the credit and the respectability of the profes- 
sion, believe he ranked himself as one, as no man holding any station 
in it, much less having any respect for himself, would be the author of 
such a production. 

Tam, Sir, 
Your obedient servant, 


Bristol. VERITAS. 





SLATE CHIMNIES. 


Sin—Haviug lately adopted a plan, by means of which slate sinbs 
may be made use of, in the construction of chimneys or flues, in con- 
nexion with an open fire grate, and in situations where the common 
brick chimneys coutd not be built, I take the liberty of submitting the 
plan to your consideration. 

Having not long age taken possession of a house, attached to which 
was a room built at tiie side, and not having fire place and chimney I 
adopted the following plan:—I fixed to one of the wulls of the root, 
at a proper height from the floor, 2 common open fire-baskct or grate, 
having a strong iron back, not let into the wall, but fixed in froit of it, 
I then had four long narrow slate slabs put together, so as to form a 
square hollow pillar open at top and bottom, and the pillar so farmed 
Thad erected against the wall immediately over the fire-grate, and 
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carried the. pillar out. through the ce 
fire-grate sad flue thus enclosed, had a chimney-piece of slate set te 
correspond. The slate, not being so good a conductor of heat as iron, 
does not give out any thing like the same quantity of heat an iron 
pillar or pipe would have done; at the same time the heated air, 

assing up through the slate pillar imparts to it such a degree of 
Feat, as adds very perceptibly, and I may add very sagan to the 
warmth of the room. The Welch slate, as is well known, will crack* 
on being exposed to a very slight degree of heat, but my slabs were 
made of Valencia slate (from quarries in Ireland), which do stand heat 
very well, if cautiously applied in the first instance. 

The superficial quantity of slate used was very small, the slabs 
being very narrow, consequently the expense was very trifling. The 
economy of heat I consider to be no small advantage in my plan. In 
the case of a common brick chimney let into the wall, the heated air 
passes up it, imparting no heat to the room, but in the case of this 
slate pillar, erected sthin the room, the heated air passing up through 
it, is conducted by means of the slate into the room. Indeed it was 
found that the warmth of the room was fully maintained with a very 
small consumption of fuel. 

Should you deem this little plan worthy of being brought to the 
notice of your architectural friends through the medium of your 
valuable Journal, it will much oblige, Sir, 

Your obedient humble servant, 

London, May 6. A Lover oF THE FIRESIDE. 


ALARUM WHISTLE FOR STEAM BOILERS. 


Sm—The enclosed sketch represents, in section, a simplified form 
of alarum whistle for steam boilers which has occurred tome. Should 
you deem it worthy of insertion, you will perhaps give it a place in 
your valuable pages. 





h 


‘ A SF saan 200 mae tape Yow wes sow mee apres cst wo an oe cn mn 


a, i, k, b, is a float, whieh: consists of an inverted vessel of shoet iron 
or other metal, through the centre of which passes a spindle a c, having 
a. collar at a, upon which the float is screwed down by a nut outside. 
At the upper end ¢ is fixed a cap of brass with a joint ground steam- 
tight to the bottom of the whistle /; ded is a stay frou h which 
the spindle ac passes, having sufficient clearance in the hole atc. 
This stay may be either double, as shown, or single. At b is a cotter 
which prevents the spindle dropping farther than the distance from 
the bottom of the cotter to the stay atc; gh is the surface of the 
water. 

When the steam is down, the cotter in the spindle rests upon the 
stay, through which the spindle passes leavin the assage at ¢ open. 
As soon as the steam rises, the vessel ia kb fills with steam and rises 
to the position shown in the sketch. When the water falls the float 
also falls, ipl ee to the whistle open, and is stopped in 
its descent, as above described, by the cotter } resting on the stay. 
There are holes at the sides of the cup ¢ as well us « passage through 
the top to prevent the lodgment of dirt, &c. . 

The advantage which J think this apparatus possesses above any I 
have yet seen, is the absence of any working joints, there being only 
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ities Will stand the fire remarkably well,-—Lp. 


THE CIVIL ENGINZSER AND ARCHITECTS JOURNAL. 
and.roof of the room. The 


ei 





5 dale - 
two points of contact required, at-¢ and, gal Hides Teaviliig clearance, 
The whistle will also act asa vagaum valve when the steam goes 
down; for it js evident that when the steam is-below the pressure of. 
the atmosphere, it will be condensed in the float vessel, which will 
consequently fall by its own gravity. : 
iam, Sir, 
Your's obediently, 


Liverpool, May 15. G. J, Honnga. 


NORTH OF ENGLAND RAILWAY CHAR. 





A, section from ] to 2.~B, plan of chair.—C, section from 5 to 6.—D, 
ditto, locking cheek in its place.—E, ditto, rail—F, ditto, from 3 to 4.—G 
and H, side and end of locking cheek.—K, malleable iron key or wedge—~L, 
stone blocks, or wood sleepers. 


Sir—I beg to hand you a sketch of a joint chair with some expla- 
nation, &c., and a section of the rail used on the Great North of 
England Railway, which are at your service. The chair is considered 
to be well adapted to the rail, and simple in its principle. The middle 
chair, as well as the cheek chairs, are on the same construction, but 
vary in the weight: * 

Joint chair ......seceeees 40 th. 
Middle do. ......, sieresredee Ad 
Cheek do. ....ssecsesess 80 
Rail per yard lineal ...... 60 

The railway has now been opened since the beginning of last April, 
und keeps in a good working condition, there are very few slips or 
subsidence in any of the embankments or cuttings. From the easy 
gradients, solidity of execution, and other favourable features con- 
nected with the Great North of England Railway, it readily may be 
inferred that the line will be worked at less cost than any other line 
of the same extent. 

I am, Sir, 
Your obedient servant, 

York, May 12. M. Q. 


GREENWICH RAILWAY. 


List of tenders of the third contract for widening the railway between 
the London torminus and the Croydon Junction, delivered in on the 27th 
April last. 

Mr, Jackw#on .. ccc. cc cece eene 


eee ees £11,608 
Messrs. Ward.....2000Meccescceee 11,892 
Mr. Grimudell...... 0 cc cece eeee 11,047 
Measrs. Grissell and Peto .........- 12,275 
Mr. Bennett .......ccccseescoeee 129,850 
Messrs. Baker.......0.cecccevcees 12,080 
Meagrs. Little... 1... cc ccceccccsees 12,406 
Mewsrs. Lee... cc. cece ec cescccenee 38,883 
Mr. Mandy «cs cess wes ae se neue 
Mesers, Piper ..,...cccccceeaceaee 13,650 
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By Pri.orecanicos. 
PIMLICO SLATE WORKS, UPPER BELGRAVE PLACE, 


These works have been lately erected for the purpose of sawing, 
planing, moulding, and turning slate by machinery worked by steam 
power, for the manufacture of 9 great variety of useful and ornamental 
articles. The slabs are distinguished by their ebon-like appearance 
and freedom from green spots or staine. They are produced from the 
proprietor’s own quarries in North Wales, where they have extensive 
machinery worked by water power, and from whence the slabs are 
forwarded, roughly planed; they are here finished in various ways; 
the roughly planed are used for paving, wine binns, cisterns, covering, 
and common purposes, the smoothly planed for sinks, mangers, and 
shelves for larders and dairies. The snaked or finely rubbed for bet- 
termost purposes of the same description, chimney pieces, hearths, 
baths, skirting and sideboards, and when oiled have the appearance of 
black marble. The next and most beautiful state in whick the slate 
slab is used is when japanned ; by this process it is subjected to great 
heat, which leaves on its surface u permanent pulish, and is used for 
decorative purposes asa gencral substitute fur marble or scagliola, 
and u most excellent substitute it is, being of a hard close texture it 
bears a sharp urris and brilliant polish, und one of its greatest ad- 
vantages is cheapness. 

Chimney pieces are made to any design, and their manufacture at 
this establishment forms one of the must useful applications of slute 
for building purposes; the imitations of conglomerate marbles are 
matchless, and the correctness with which machinery performs its duty 
is strikingly exemplifier! in everv part of the work. I sincerely hope 
this invention will induce architects to introduce marbled slate chimney 
pieces in every place where the common-looking Portland is now 
used, to which material it is so superion that there is no comparison 
with regard to appearance, and is hut little more in cost. 

Sideboards, tables, cheffoniers, and other articles of furniture are 
likewise manufactured with the japanned and marbled slate, in the 
panels of which are occasionally introduced beautifully executed 
paint! similar In appearance to those on papier miché. A 

iliard Mable has been constructed at this manufactory, the whole 
of which, frame, bed and legs, is of slate; the legs are massive, and 
show the capability of slate for purposes of support. 

For culinary purposes slate is particularly applicable from its clean- 
liness, the closeness of its texture preventing the possibility of im- 
bibing any may ae Ae and requires ouly to be occasionally cleaned 
with soap and flannel to remove any impurities; it is consequently 
well apes, Str for sinks, shelves for larders, meat safes, and dairies, 
paste or butter slabs, salting vats, and many other purposes where a 
cool and clean material is required. 

In the laundry it is useful for ironing tables, clothes presses, and 
mangles, the smooth and hard surface of the slate rendering the 
clothes subjected to its pressure nearly equal in appearance to their 
having been calendered. 

Shops may be — ornamented with slute, both internally and 
externally. In the shop front a brilliant effect might be produced by 
its introduction, with the advantage over marble of its retaining the 
polish after exposure to the weather; for counter tops and fronts and 
show tables a novel and pleasing effect may be produced, particularly 
in confectioners’ and chemists’ shops, taverns, railway refreshment 
rooms, and other places of public resort. 

Stables fitted up with slate will have the advantage of superior 
cleanliness to any other matenal, its non-absorbent qualities preventing 
infection, and its hardness being an antidote to crib biting; the man- 
gers, stalls, linings, and capping can be made of slate, as well as the 
corn-binn, which latter, being made with a sliding cover, and wholly 
composed of slate, is most useful, as being cool, cleanly, and proof 
against vermin. 

Fire-proof buildings may be constructed with the greatest facility 
by the introduction of slute for the floors, shirtings, stairs, doors, and 
window frames. The drying-rooms, or, as they may be almost termed, 
the ovens, ut this establishment, are cow posed principally of slate; 
the floors, shelves, and sliding folding doors, runving with rollers upon 
a railway, und roof, are of slate, and subjected to a high degree of 
temperature. 

J must confess my surprise at often seeing buildings erected for the 

ec of warehousing inflammable or other goods with timbered 
and boarded floors; it is an unpardonable oversight not to take ad- 
anlage of the various hind of materials suitable to thie purposc, 
adapting the material to its use, and the many calamitous fires that 
have lately occurred, prove too truly the want of this discrimination. 









I do not know any thing better than slate to serve this end; light iron 
joists coveted with slate slabs will form an excellent foor or flat, 
sliding doors can be constructed on rollers, and the stairs madé entirely 
of slate—here then will be a building perseclly fire-proof at bat com- 

aratively small cost, and yet bow little slate is used for this purpose, 
Fis most anxious to draw the attention of architects and engineers to 
this particular point, as it is one of their imperative duties, aa far as it 
is compatible, to render any portion of the building they can, fire- 
proof, substituting slate for wood in every case where such can be 
done with advantage. 

Balcony bottoms, steps, and such works as require lightness and 
strength, can be constructed of slate, as it is calculated to be five 
times stronger than stone, and is, when only self-faced, comparatively 
smooth, or can be moulded and rendered perfectly smooth by mae 
chinery where a high finish is required. 

Having enumerated several of the many uses to which slate is ap- 
licable, J shall conclude with a strong recommendation to the pro- 
ession to encourage its manufacture as a material entirely of home 

production, and one capable of much diversity. 


[We have received the following communication, showing the 
strength of the above slate.—Epiror. | 


Sir—The following trial of the strength of slate in its capacity to 
resist pressure, may not he altogether Lapaiad tien F 

Tiaving vecasion tu cover a subway of considerable length under a 
carriage road, and being desirous to uye slute on account of its non- 
porosity, it became necessary to test its strength, and I procured 2 
piece from the Pimlico slate-works about 5 ft. 6 in. long, 54 in. wide, 
and nearly 2} in. thick, planed fair on both sides. Messrs. Bramah 
and Wool, of the Grosvenor Iron Works, kindly made the required 
experiment for me. : 

The ends of the slip of slate having been placed on supports 3 feet 
apart, it was loaded in 4 pyramidal form with ballast iron, the oentre 
loading being about 3 ft. 6 in. high, and tlie sides from about one foot. 
When weighted with 1 ton 5 cwt.3qrs., the slip broke. I funcied 
that I could detect a very slight deflection when the last cwt. was 
added, but although I had a line stretched along the bottom edge of 
the slip, the deflection was hardly perceptible when it gave way. 

Mr. Magnus, the proprietor of the works, thinks this hardly a fair 
test of what the slate would bear, its strength being much :educed by 
the planing, which intersects the natural lamine of the slate. 

Torrington Square, Your's, &c., 

ay 19. lignry Ropert ABRAMAM. 





BENEVOLENT INSTITUTION FOR MECHANICAL 
ENGINEERS. 

We have long regretted in the great advance uf the profession, that 
while it possesses so many excellent scientific institutions it possesses 
none of a benevolent character. We are well aware that attempts 
have been made to supply this want, and that the principal cause why 
such efforts have not succeeded is that the want of benevolent assistance 
has not been sufficiently felt. It would be a libel indeed on the pro- 
fession to suppose that while its members are so liberal in encouraging 
the spread of science, und in educating successors and rivals to them- 
selves, that they should from pecuniary motives be neglectful of the ma- 
terial interests of their fellows, that while providing for the mind they 
should be neglectful of the body. The cause Pe the only cause has 
been the one which we have assigned, but we tlink that it sow be- 
comes a matter of grave consideration, whether the same circumstances 
should still be allowed to have weight. We have reason to believe 
that as regards the higher branches of the profession, notwithstanding 
the hundred and fifty candidates the other day for the Chief Engineer- 
ship of New Zealand, no serious pressure exists, but with the growth 
of the profession, and on its assuming a settled form we think it is me 
cumbent on us to provide for the future. Further our pride 1s at 
stake, for our’s is the only profession which is without institutions for 
the relief of its members, and while we have our universities, our col- 
leges, and our institutes, we have no benevolent suciety. {[t may be 
a matter of gratification that we dou not yet want it, bul we must aot 
be sure that this will long be the case, or that the dura poxperies will 
be long before it subjects us also to its birsh rule. It must alsa be 
horue in mind that if the higher branches du not inperatively require 
to unite for such a purpose on their own account, there are othor classes 
connected with them the promotion of whose welfare is not leas im- 

erative. The workshops are crowded with hundreds gf men, who 
although enjoying high wages, are too frequently from defective edu- 
cation, wasteful and improvident, und here we must pause for a nonute 


Bi] adele daly Kw aie ‘ 
to remind our friends of another duty, which they too often neglect— 
the education of his workmen is a duty, which the eoginect thinks he 
has nothing to do with, he pays the mon his wages, and there is an end 
of the matter, the mister may go on in neglect, aud the workman in 
vice, and few take the trouble to. consider whether it really is of im- 





ertunce-te them or no, whether the workman becomes an intelligent. 


ing or a besotted brute. Let those however whu think so read the 
evidence of Mr. William Fairbairn, piven last year before the Parlia- 
memary Committee on the state of the working classes, and he will 
see that by following his worthy example that much is to be done that 
will bring its own reward. The educated workman may not become a 
more skilled inechanic, but he becomes a hetter servant, he knows his 
own. interests better and those of his master, he is steadier, less given 
to combination and to strikes, and in the words of the Quaker cotton 
spinner, his a pesitive money superiority. The untaught man, how- 
ever skilful, is too often the source of annoyance to himself and others, 
‘looking with ignorant jealousy on his employers, he is ever watchful 
against any fancied infringement of his rights, ready on any sudden 
turn to fail into the snare of combining to increase his wages, and how- 
ever lurge these may be too often spending both his money and his 
time in sensual and debasing gratifications, without making apy pro- 
vision for the time when his strength aud his youth no longer avail 
him.: itis this latter circumstance which should direct our attention 
to do what we can for the improvement of the workman's understand- 
ing and hia morals, and at the same time we should endeavour to re- 
trieve the errors of the past hy giving every assistance fur the relief 
of the unfortunate. Urged hy these motives many of the most eminent 
of the mechanical engineers have come to the determination of form- 
ing au institution for effecting the desired results by their own aid, 
by the contributions of the workman, so that the operative will 
at lft be enabled to make a provision for himself, his widow or his 
oyphan. The workmen of Messrs. Maudalays have already beld 4 
meeting for this purpose. At the late anniversary of the Committee 
of Marine Engineers, it was proposed that some general measure should 
be adopted for extending the plan to all parties connected with me- 
chanical engineering. A specific plan has not vet been adopted, but 
the following among others have given their sanction to the general 
principics and have agreed to carry it out—Bryaa Donkin, Eaq., V-P., 
-E., Mesars, Maudslay, Sons and Field, Messrs, Miller, Raven- 
hill and Co., Messrs. John Penn and Son, Messrs. John and Samuel 
Seaward, and Capel, Messrs. Fairbairn, Murray, and Hetherington, 
Mesers. John and Alfred Blyth, John Hague, Esq., James Simpsen, Esq., 
and W. Simpson, Eeq., &c. Under such auspices we trust that the pro- 
posed institution will be established, and as immediate steps are to be 
taken to carry it out, we anticipate soon to witness its beneficial effects. 
Having given this information to the profession, we shall make no ap- 
plication to them for support, as we are sure that they want no asking 
to use every exertion fur so laudable a purpose. In the course of next 
month we hope the Society will be organized, and in the meanwhile 
we shall be happy to be the medium of any comarunications addressed 
to it through our office. 





ARCHITECTURAL COMPETITION. 
Bauwn o Lancesaw. 


sir=—In consequence of the erroneous reports of this case in the 
Cambridge papers and elsewhere, and particularly the attuck upon my 
ofessiona: character contained in a review in the last No. of “The 
ivil Engincer and Architect’s Journal,” it has become necessary in 
self-defence to publish a plain statement of the facts connected with 
the whole matter. Wrong conclusions ignorantly or designedly drawn 
' feom correct statements, may be safely left to the judgment and com- 
ston sense of the public, but when injarious imputations and charges 
affacting one’s reputation are founded on error or perversion, a man 
most set but little value on his character were he to suffer them to go 
forth uncontradicted and unrepelied, Such is my position, and f con- 
fess it is one in which I did not expect to be placed, through at least 
resp ‘ctable organs, and after the acknowledgment op y made in 
court by bis Lordship and the defendant's counsel, that my character 
was in no way impeached in the transaction. J will not occupy your 
vaiuable space, as I hud intended, by specifically replying to the exrors 
and falsehoods contained in the report given in your last month’s 


Journal, but will at orice proceed to sketch the principal facta‘of the. |: 


case, in order that the public may see its merits aud judge whetber 

instead of my baving deceived: and misled the conmmittes 2 have not 
been most harshly and unjustly treated throughout, the matter, and. 
grestly wronged by the incatcatable result of the late action. 


J forbear also expressly replying to the impulations and anserticiis 
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founded upon the misstatements to which I have alluded, as i none | 
sider it suficient to dispreye the premises on which they are based, 
and rely on that amende ‘which those wha have been led. to cirgulate 
them will, as honourable men, J am sure, award me. ES Be a 

It was in February, 1887, that I received a letter from the Rev. 
George Lungshaw (see letter A,) as chairman of the committee, in- 
vitnmg me to compete with My. Rickman, Mr. Poynter, Mr. Shar 
and Mr. Walter of Cambridge, in furnishing plans for the intende 
new church there. Taking the cue from this letter, in which the 
defendant writes “ we are anxious to accomplish something as worthy: 
as possible of the example of former days, more espeoiully as our 
church will stand in the middle of Cambridge, opueelte Christ's Cols. 
lege,’ and from his criticism, “1 will candidly tell you that your new 
church at Stamford has pleased many here, though the inside bas been 
thought not equal to the outside,” 1 prepared a design jn which the 
interior was rendered exceedingly rich and effective, and the exterior 
considerably more ornamental than the Stamford chureh. 

The latter structure, built on a design somewhat similar, and so 
furnishing practical data to a considernble extent for my estimate was 
executed for £3,100. The amount of expenditure fixed upon for the 
Cambridge church was £4000 und £500 (the value of the materials 
of the old church), but towards the completion of my drawings J had 
some misgivings us to the possibility of executing the building for this 
amount, and upon making my estimate, these misgivings were con= 
firmed. 

In laying my drawings before the committee, therefore, I distinctly 
declined to undertake to carry the design into execution, as it then 
stood, for the £4,500, hut explained that certain portions of the orna- 
mental work could be omitted, withont in the slightest degree affecte 
ing the integrity ur general design of the buildings, so cs to bring it 
within that sum. (See letter B.)* 

What other course, let me ask, would avy man, even of the most 
fastidious sense of honour and integrity, have had me, pursue? the 
more especially when it was known that my drawings were not com- 
pleted even until the day they were sent off to Cambridge. 

In October folluwing | received a letter from the defendant, inform- 
ing me that my plans were preferred, and I shortly afterwards at- 
tended a meeting of the committee, and received instructions to make 
certain alterations in the ground and gallery plans, and to pregare two 
new perspective drawings of the exterior and interior denuded of 
expensive ornamental work, and exhibiting the building in the state 
described in my letter. 

The plans thus altered and those unaltered were then again sub- 
mitted to the committee, and the whole were formally approved by 
receiving the defendant's signature. 

At the preceding meeting, however, certain conditions had been 
drawn up by the committee in the shape of resolutions, the effect of 
which was that they might decline my plans altogether, if the tenders 
should exceed the amount of £4,500, and that in that event they 
should not be bound to make me any remuncration for my drawi 
and trouble, beyond what would be made to the unsuccessful competi- 
tors. ‘To these conditions it was required that I should give my une 

ualified assent before my p'ans could be finally adopted; but to this 
? had strong objections, considering them, by their stringency, caleu- 
lated to embarrass and prejudice me, but proposed to qualify the con- 
dition as to the rejection of my plans, by adding the words “if the 
excess of the tenders should not be sufficiently accounted for.” 

Whilet this was being debated, the committee instructed me to 
prepare drawings and estimates of transepts, schuol-room, crypt, &c. 
and make pal other alterations. 

I did so, and at last, upon being pressed for an assent to the con- 
ditions, and assured privately by the defendant that these terms were 
only imposed as a matter of business, and with no intention of taking 
any undne advantage of me, 1 was induced at last to give it. 
plans were thereupon formally adopted, and I received instructions to 

epare the working or contract drawings; this was in December, 
1837. Bearing in mind the observations in Mr. Langshaw’s first letter 
before alluded to, and moreover pres ving that on the part of the 
committee generally there was still an earnest desire to obtain a build- 
ing of as ornate a character as possible, I was induced, in preparing 
the working drawings, to assimilate them nearly to the more 
ornamental features of the original design, rel _abla'to 
obtain the consent of the committee to the condition that in case the 
tenders were in excess, I should then be allowed to reduce the work= 

drawings of such ornamental work an would make them “gree 
si would thps bave 
e £4,500. Taccord 


the chance of getting the church so built for 


. proogeded with and completed the working drawings pursuant to 


_ * We have not received this letter." —Kevron, 


eae. 
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winbraced otfy the plans as adopted. ‘I afterwards attended am 
edled for the express’ peel i the them, where they were 
"7" * "4 and sanctioned, s0 that there was here a formal 
assent given to them, and I was allowed to go for tenders upon them. 
For whose ‘benefit waa all this done? for my own it could not de; 
wy commiseion would not have been increased, whiist it was likely 
my labour would be. 
fn: November, 1888, four tenders were sent in. I wonder there were 
#0 many, considering the committee insisted, against my protest, and 
eompelied me to advertize, that they “did not pledge themselves to 
eccept the lowest tender,” and that one of the members officiously in- 
formed several of the builders applying to inspect the working draw- 
that “they need not tender unless they were prepared to build 
the church for £4,000,” or to that effect. All the tenders were in 
excess, a probability which the very arrangement I made necessarily 
contemplated; and what then was the course this honourable com- 
amnittee adopted? Why this (one more notable for its brevity than its 
equity); the chairman called me before them, and read me a paper 
stating that the tenders were in excess, and that my plans were de- 
clined pursuant to the resolutions. Surprised at this laconic address 
and summary dismissal, after nearly two years’ Jabour, with more than 
£200 out o poenet and in the teeth of a special understanding, 1 
appealed to the agreement, and offered to perform my undertaking; 
but the only answer vouchsafed me was, “we decline your plans,’’ and 
this although I afterwards proferred to enter into a bond to find an 
unexceptionable builder to build the church for the £1,500. Thus I 
was shamefally shaffied off, and not even afforded the opportunity of 
making that adjustment between my plans and the tenders, for which 
1 had expressly stipulated (although unfortunately not in serding). 


Had not this arrangement been previously sanctioned, 1 should not, of | 


course, have ventured the plins for competition, except strictly in 
accordance with the resolutions. 

This is my case, and although the law has enabled my opponents to 
triumph over soc, yet I must contend that equity and justice are still 
on my side. How far the statements made in the article which has 
been chiefly instrumental in calling forth this, are consistent with truth, 
I must leave your readers to decide. 1 will but remark that my state- 
ment flatly contradicts almost every assertion advanced ; Ist. that by 
which lam made to have slap myself “ perfectly clear,’ that my 
design could be executed for £4,000 or even £4,500, sufficiently dis- 
proved by my first Ictter to the committee. ndly, the statements as 
to the proposed amount of expenditure, which was £4,500 instead of 
£4,000. Srdly, the gratuitous assertion that the committee were 
“troubled with a prejudice,” &c., when the fact was, that the “con- 
ditions” were imposed auvesiently to the competition, and ufter my 
design had been preferred and accepted, notwithstanding the contents 
of the letter accompanying the drawings, by which I so fully explained 
how the matter stood. ‘th y, as to the time I kept the action hanging 
over the heads of the committee, it was not “nearly four years,” but 
only about évo, and this through unavoidable circumstances. | will not 
awell a long letter with the detail of my offers to meet the committee, 
and enter into explanations of any possible misunderstanding, or to 
refer the matter to some disiuterested party for arrangement, made 
first by myself and then through my attorneys, nor dwell upon the 
inference to be drawn of the committee’s fearing to meet the truth, 
by their pertinacious refusal either to see or heur me, or listen in the 
slightest degree to any amicable proposition. It was thus, with the 
greatest reluctance and compelled by obstinate injustice, that I at last 
engaged in litigation; I must otherwise have quietly sat down under 
a grosa injury, which neither suited my interest nor comported with 
my duty, Besides, in going to trial, I had u further object in view 
beyond gaining a verdict, and that was to bring as much of the merits 
of the case before the pnblic as I could, in order that even bad the 
yy found against me, the true cause of my dismissal might be cle: IY 

nown, and the prejndice which that fact thas produced be removed, 
Bat in this, also, I-have been foiled by the judge's intention, who did 
not look beyond the resolutions, although the main points of all I have 
-here stated were actually given in evidence; his lordship, as well as 

She defenduni's cuunsei, nevertheiess, doing me the justice in siatin 
that my character was in no way impéached, even in their view o 
ie case. My counsel's crose-examination of the defendant's wit- 
nesses, and right to comment on the whole case, and extricate it from 
the mystifications of my opponents, was thus stopt, the jury deprived 
the power of giving fAeir verdict, and my case prevented from 
having a trial. The on ly course left me wags, therefore, to elect to be 
non-suited, reserving to myself the power of enforcing my right in 
such manner as may be most expedient. : 
May 21. IT am, Sir, yopr obedient servant, 

| : Joun Brown. 
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‘To — Brown, Beq., Architect, Norwich. eats | 
St. John's Collage, Cambridge. 


February. 22nd, 1837. 
' Sta-—As vicar of the parish of St. Andrew the Great in this town, Zam 
requested to.inform you that it is the wish of the committee (appointed to 
carry into effect the re-building of the parish charch) to adopt the method 
of a limited competition in the choice of an architect, and that the -pereans 
fixed upen are yourself, Mr. Rickman, Mr. Poynter, Mr. Sharpe (lately. tra- 
velling Bachelor in the University), and Mr. Walter of Cambridge. We ave 
anxious to accomplish something as worthy es possible of the example. of 
former days, more especially as our church will stand in the middle of Cam- 
bridge, opposite to Christ’s Cojlege. The sum we have raised is £3,300, we 
lope to realize £4,000 at least. 1 will candidly tell you that your new chureh 
at Stamford has pleased many here, though the inside has been thought not 
equal to the outside. Would you give ug your opinion as ta the probable 
expence of the like church at Cambridge—the freightage of stone I have 
heard put at £500 or £600. 11 is possible that something might he saved 
in our case by retaining and refacing the first story of the present tower, and 
the arches inside the church. But I shall be glad to supply you with any 
further particulars when assured of your readiness to send in a plan. 1 fear 
we cannot begin this year. 
Your's, é 


(Signed) “Geo. . 


IMPROVEMENTS ON ECCENTRIC RODS. 


Sir—I happened not to have seen any of your excellent numbers for 
this year till a few days ago; Isee that there ure several commu- 
nications from Mr. Pearce, respecting an improved method of revers- 
ing engines with one fixed eccentric, which he has invented. Ido not 
doubt that Mr. Pearce has the merit of making the discovery, but I 
merely write to state that about 18 months ago, when engaged in 4 
large engineering establishtnent near Manchester, T made the same: 
discovery, and made a model in wood which acted so as to give’ the 
lead with perfect acenrucy both ways, and on the same principle, viz., 
by establishing a proper proportion between the length of the eecentric 
rod and the length of the double arms of the valve rocking-shaft. 
am aware that engines have been reversed time out of mind, by means 
of a double tever on the rocking-shaft for workiog the valve, particu- 
larly coal-pit engines, and at one time Messrs, Sharp arid Roberts 
of Manchester made the reversing geur of their locomotives on a simi- 
lar plan, but so far as 1 know, no one has hitherto given the lead cor- 
rectly both ways, by making the eccentric traverse a certain deter- 
minate ee in being shifted fron: one end of the lever to the cther, 
and it is this which constitutes the merit of Mr. Pearce's invention. 

Tam, Sir, 
Portland Street, Glasgow, Your obedient servant, 
30h April, 1841. b.T 


PAPER ON HARBOURS AND RIVERS. 


On the meuns of improving the Navigation of the River Lune up to 
the Port of Lancaster. 


By Joan Rooke, Esq.* 


The nautical survey of the river Lune up to the port of Lancaster, 
by Mesars. Stevenson, is illustrated by fucts such as pure science re- 
quires in the framing of correct plans. Their report, however, is so 
brief, that scientific exactness could scarcely be expected, and indeert 
was not needed. Deepening the channel, on certain lines delineated 
on the plan of their survey, by the application of the dredging machine. 
until a specified depth and width of water is obtained, appears to be 
the main feature of their report. 

But with some of their statements (and these concern the objects 
for which the report is drawn up most intimately) [am at isane: aod 
in support of the objections here taken, all the exuctness of details 
embodied in the survey and plan would seem to be called for. It ‘is 
fortunate, therefore, that their proceedings have embraced so wuch 
exactness of information iv detail. From Gilasson to Heaton the dimi- 
nution of fall in the channel of the Lune is about two feet and threv- 
tenths per mile; and from Heaton to Lancaster, one foot and seyen- 
tenths per mile. Messrs. Stevenson state in their report that “the 


* This paper originally appeared in the Lancaster Guardian 
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ent object to be kept in view in carrying “inte effect the improve- 

et of the biped of the Lume, is the hes admission of the 
‘ble quantity of water from the sea.” ‘Conformably to this 
5s conclusion, “The reporters beg leave’ particularly to point 
out the necessity.of using much caution in evcroaching on the tide- 
covered banks of the river, and the shutting out large portions of the 
tide water, and impeding the effect of that powerfu » constant, and 
therefore most efficent of all agents in preserving the depth of navi- 
gable channels.” 


Direetly opposed to this imperative conclusion, I should think that 
reliance ought to be chiefly placed upon the scour which the fresh 
water and tidal wave combined occasion in a fixed and compressed 
channel, because their united action and force is concentrated and con- 
stant; ‘whereas, in a widely spread estuary, their action is trivial on 
any given line of channel, liable to change and to obstruct navigation. 
Hence a perfectly even, 4 compressed, and a securely fixed channel is 
that by which the navigation of the Lune may be the most effectually 
improved; and not by placing reliance on the scour effected by the 
tide chiefly, us Messrs. Stevenson would appear to intimate. 

re Prey to my view of the effect produced by the combined scour 
of tidal and fresh water in u compressed channel, is not silt frequently 
deposited along the quay of Lancaster by the tides in summer, which 
autumnal and winter floods of fresh water scour off again? This is so 
far an undeniable fact, and utterly at variance with the absolute theory 
put forth hy Messrs. Stevenson. Let the fresh water stream be alto- 
gether withdrawn from the channel of the Lune, and ina very few 
years that channel might be confidently expected to becume superior 
marsh land. Because the tidal force at its greatest power, according 
to the elaborate survey of Messrs. Stevenson themselves, during the 

x of spring tides in the Lune, exceeds that of the reflux tides more 
than two fold; and hence more silt is driven upwards by such tides 
(“the most efficient of all agents in preserving the depth of navigable 
channels,” as Messrs. Stevenson assert,) than the power of their reflux 
is adequate to carry back tu the sea again. In so far all the facts col- 
lected by these engineers themselves, are utterly at variance with a 
theory on tidal agency, they hnve expressed in the most unqualified 
terms. 

When they reported in such a manner on the navigable channel of 
the Lune, did they forgot that of the Clyde for fifteen miles below 
Glasgow? or have they witnessed the channel of the Tyne from New- 
castle to Tynemouth! or that of the Avon from Bristol to King’s 
Road? And are they unacquainted with the fact that the channel of 
the Thames, fixed in a compressed course by the strong ground of 
Tilbury on the north and Gravesend on the south, is navigable for 
steam boats, at all times of the tide, for seventy miles from the sea? 
These undeniable instances of compressed channels of navigation, may 
well be left to stand in evidence of themselves. Nor can I believe 
that a navigable funnel so perfectly true throughout, and splendid in 
outline as the Thames is, can have been otherwise formed than by the 
unerring science of a day gone by. 

What have we on the opposite side of the account? The wide- 

read estuary of Morecambe Bay, where there is water enough from 
the sea, combined with fresh water streams of great power. Then the 
Duddon claims our notice; and the Ribble also ;—not to mention the 
Lupe itself. The wash of Lincolnshire is another instance; and so is 
the Solway Firth. Now all these navigations are confeasedly bad ; 
and unimproveable except by compression. Then they miglit some of 
them rival the navigation of the Thames, the Tyne, the Avon, or the 
Clyde. In Kirkbmde Loch, the channel of the Wampvol, in five miles 
from the Solway Firth, loses abont 15 feet of fall; it then assumes an 
exceedingly compressed form, and though but a trivial stream, it then 
ywaintains a dead level for three miles inland, along which high spring 
tides flow. Such a mass of strong evidence needs no comment. 

indeed, with a body of evidence before us so conclusive, why does 
the channel of the Lune irene a diminution in depth of water from 
Heaton to Lancaster at all? The facts collected by Aressre. Stevenson 
auswer this question satisfactorily. Fora short distance below the 

tay of Lancaster the bed of the channel is found to be composed of 
three feet of hard gravel, resting upon fluviatile clay, or more properly 
speaking—compressed silt deposited by the flux tides of the sen. It 
is obvious that the crust uf gravel which now forms the bed of the 
channel, has been brought down the course of the Lune by a succession 
of foods from the uplands, and deposited on those levels, which the 
combined reflux of tides and fresh water floods have not hud power 
enough to scour out to ses. Yeton even these unequal terms, the loss 
of fall from Lancaster to Heaton is about 26 per cent. less per mile 
than from Heaton to Glasson. ‘Had the tidal scour, therefore, on that 


portion of the channel where the admission of water frum the sea is - 
the greatest, and notwithstanding an accumulation of gravel from the . 


“~!-~“- been equal to what it is where the tideway is the most oom 
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ressed, the actual depth of water at Lancaster quay must have-been 
three feet more than it ia at ‘present. - With a body of facta and incie 

dents so plainly in the possession #f Mesars. Stevenson, for what rea- 

sons, or on what authority they adopted the theory of—“ The free ad- 

mission of the greatest possible quantity of water from the sea,” I 

shall leave to their candid explanation ; and I think myself abundantly 

justified in tearing away the entire foundation of a theory so fallacious 

and opposed to the improvement of navigable channels in general. 

When all the evidences under which the port of Lancaster may be 
placed are brought into a distinct sum, the whole matter for considera- 
tion is plainly brought before the commissioners of the port, and awaits 
their decision. Shall the accumulation of gravel from the Uplands be 
allowed to continue until Lancaster ceases to be a port? Certainly 
not. The value of the quay and warehouses alone, not to say the 
prosperity of the town, and the traffic of its railway, demand the most 
spirited and well considered exertion, though the task left for their 
execution may be an arduous one. 

Foremost in importance is the removal of gravel and silt from the 
channel of the Lune between the old bridge and Oxcliffe. Under skil- 
ful modes of carrying on the work, I should think that it might be 
accomplished for Gd. per cubic yard, as inost of it could be stowed 
away at an easy distance. Dredging, including every cxpense, as 
estimated by Messrs. Stevenson, and taking into account penetrating 
an extended bed of hard gravel, may be fairly taken at Is. 3d. per 
cubic yard. This so far decides in favour of the barrow, the pickaxe, 
and spade. Suppose then a removal of 240,000 cubie yards, at Gd. 
per yard, this head of expenditure would be 6,000/. In addition to 
this, a portion of dredging would be called fur on ground where the 
working of the machinery was less hazardous and severe than upon 
hard beds of gravel. Admitting, therefure, that 80,000 cubic yards 
could be removed by contract at 1¢. per cubic yard, the charge thereon 
would be 4,000/.; thus giving a total charge of 10,000/. In addition 
to these Peers tones were every facility given for the reclamation of 
land by silting it over within the channel of the Lune, 4,000 aeres so 
recluimed, at a deposition of 10,000 cubic yards per acre, would ab- 
sorb 40,000,000 cubic yards on the whole, fixa secure channel, and 
give a depth of water at Luncaster quay surpassing the highest ex- 
pectations, thus giving an impulse to the commercial activity of the 
town, and the prosperity of its manufactures. 


Akthad, Wigton, Cumberiand, 
February 6, 1839. 





Sin—- Yesterday a gentleman placed in my hands Mr. Brooks’ work 
on Rivers, Harbours, &c., and directed my particular attention to his 
“New Theory of the existence of Bars,” among quotations of opinion 
on this most important subject, there appears one from a letter of 
wine which appeared some time back in the “ Nautical Magazine,” 
and which Mr. Brooks states are “the words of one who has devoted 
much time to the promulgation of his theory,” ¢. g. “that egress 
sluicing, or scouring water is the sole cause of a bar ;” that he is quite 
correct in this remark, your own columns bear testimony, and the re- 
cords cf parliament will also convey to posterity the fact that I first 
published to the world this novel thesis, and the equally novel princi- 
ple of furming Harbours of Refuge with double entrances, without.the 
use of back-water, a principle which is now recommended by the 
Commissiuners in their Report of a Survey of the Harbours on the 
South East Coast, and for the same object, and in the sume words, that 
T have used in reference to this affair, viz. “to afford to vessels a free 
ingress and egress, under all circumstances of the wind and weather.” 

Taking a deep interest in a matter of so much importance to this 
great naval and nautical nation, and numbering as I do among converts 
to my thessa, some of the most eminent scientific and practical men of 
the day, I beg-gtou will be pleased to reserve for me in your next nume 
ber, a space for the insertion of some observations on Mr. Brooke’ 
Theory of Bars, as developed inthe pamphlet referred to, in which 
observations I shall repeat my oft assertion “that bars are the effects 
of general, and not of partial laws, and that the bar at the entrance of 
Bow-creek, in the river Thames, results from the same cause as do the 
bars at the disemboguing of rivers in the Torres Straits, and on every 
other coast in the world.” I state this from observations of more than 
20 years made on harbours and bars in various parts of Europe, and in. 
Africa, 

I remain, your's, &c. 


Henry 
London, May 25, 1841. 
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Treatise on the Improvement of the Navigation of Rivers, with a New 


Theory of the Cause of the Existencé of Bare. By Witttam ALEX- 
ANDER Brooxs, M. Inst. C.E. London: Weale, 1841. 


This work is the result of much reading and much research, deriv- 
ing its materials not only from the engineering literature of England, 
bat also from the best and latest continental writers. Although the 
wolume is small, the labour and attention which have been bestowed 
are considerable, and none can peruse it without recognizing the spirit 
of inquiry which animates the writer. One ony remark we have to 
make, which is, that our author does not seem to have done full justice 
to the contributers to this Journal, and other English writers, in omit- 
ting, to mention the names of many of the parties, to whose theories he 
alludes. 

In his introductory chapter Mr. Brooks defines several of the theories, 
proposed for explaining the formation of bars. First, Major Rennel’s, 
which is that they are caused by the current losing its strength at a 
certain distance in the sea, and so depositing the substances carricd 
with it.—2. Mr. Delabeche attributes it to the ocean piling up detritus 
on the shore —3. Mr. Rooke attributes bars to the strength of the current 
of the flood tide not running in the same channel with that of the ebb; 
or to the embouchure of the river not being freely open to the course 
of the tidal current.—4. Mr. Barrett’s theory, as our readers know, is, 
that they are caused by the conflicting action of effluent currents pass- 
ing into the ocean at right angles to the shore.—5. Anotlier, and the 
most favourite theory 1s an imagined insufficiency of back water.—t. 
An opinion entertained abroad is that bars arise from the streams in 
their approach to the sea spreading in surface and diminishing in 
depth, so as to deposit the sands.—7. Colonel Emy, an eminent French 
engineer quoted by our author, attributes these obstacles to the ground 
waves, or flote de fond.—8&. We now come to the theory put forward 
by Mr. Brooks, which we shall let him give in his own words. 


An accurate examination of the state of a har river will exhibit a great 
irregularity of its surface at low water; in lien of the river presenting at that 
period a longitudinal section of a succession of inclined planes, deserihed in 
the preceding description of rivers free from bars, as becoming more and 
more gentle in proportion to their proximity to the ocean, it will be often 
found that the declination or slope of some of the upper reaches is less than 
those nearer the ocean; and the fall at low water in the lower reaches of the 
river is always 80 great, as to produce a striking difference in the vertical rise 
of tide, even at a short distance from the sea; and attendant upon this de- 
fective state of the section presented by the surface of the river at low water, 
is a great extension of the duration of the ehh, beyond that of the upward 
current of the flood tide. 

The river being in this irregular state, the process by which the bar is 
formed may be thus described. 

During the period of the first quarter flood, the current, in licu of being 
able to take ite natural upward course, as in rivers where no bar exists, is 
opposed, or effectually checked, by the cffluent backwater; the declination 
of the stream in the lower division of the river presenting a head which in- 
sures & strung downward current, long after thgtide would have been ahle 
to maintain an upward course, provided the backwater had had a free dis- 
charge. At this period the flood tide, by reason of its greater specific gravity, 
occupies.the Jower stratum of the tide-way, and like a wedge endeavours to 
force its course up the channel, which it is unable to effect, but merely ele- 
vates the lighter effluent water, the lower strata of which, being checked hy 
the opposition of the tidal water, yiclds to the latter tle sand or other ma- 
terials, which it was capable of holding in suspension, previously tu its en- 
countering the conflicting action of the flood-tide; and where this takes place 
the bar is formed. 


To the theory of Majo: Rennel (No. 1,) Mr. Brooks objects that itis 
insufficient because the operations described as producing bars take 
a in all rivers, even insuch as having their waters most abundantly 
aden with sand or mud, are yet free from bars. On Mr. Delabeche’s 
(No. 2), Mr. Brooks savs that the action of the waveseannot be the 
cause, as bars are found in the most sheltered situations, while other 
rivers abounding with silt are nevertheless free from deposits in the 
most furious seas. To Mr. Rooke and Mr. Barrett (Nos. 3 and 4), the 
objection of our author is that in rivers subject to great variation at 
their entrance, the bar is always found to exist independently of the 
direction of the discharge into the sea. The backwater theory (No. 
&), is confeasedly insufficient, the mightiest rivers of the globe pre- 
senting staggering exceptions. To the 6th, it is opposed that in 
the Mediterranean no current is ever opposed to any stream, and 
that consequently the repose supposed to take place at the meet- 
ing of the currents cannot exist. Further, that in the ocean one of the 
two currents overcomes the other. Mr. Brooks objects to the ground 
waves.or flots de fond acting on sudden elevations of the bed of the sea 
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in the manner assumed by Colonel Emy, opposing to it the received 
opinion that breakers are formed immediately on any portion of the 
wave pct, Pabapospt the vertical face of the obstruction. In sup- 
port of thig view an appeal is made to the geological formation of the 
north coast of Yorkshire, where nothing is found to corroborate the 
Colonel’s hypothesis. The case of the Adour quoted by Colonel Emy 
is well shown by Mr. Brooks to be an influence of local causes, 

With regard to rivers being free from bars, Mr. Brooks supports 
Mr. Rooke’s views, giving a good definition that whenever a nayi 
river approaches to the form of a simple inlet for the reception of the 
tide so far as regards the apart section, presented by its surface 
at low water, it will either have no bar, or be but lightly obstructed 
by one. The same, he observes, may be said of those seaports or pier 
harbours, which though free from bars in their natural state, are well 
known to become encumbered by them immediately on the introduc- 
tion of an artificial scouring power. The views of the previous 
writers, Mr. Brooks has carried out still further, and we are prepared 
to concur in much that he says. He remarks that 


Resuming the investigation into the state of 2 river, whose entrance is free 
from a bar, we shall find that, from its junction with the ocean, a long line 
of navigable course exists with an extremely gentle fall, or slope of ity sur- 
face, at low water; the river is in this case in a proper train, its longitudinal 
section presenting a succession of inclined planes, becoming more and more 
gentle, as they approach the ocean; and the lower course of the river, from 
the slightness of its fall, approximates to the condition of a frith, or deep 
inlet, of the coast, or to that uf one of those large natural or artificial har- 
bours, which, being mere tidal receptacles, wherein the influx and efflux take 
place in equal times, ace necessarily free from bars. 

The river being in this perfect state. as regards the slope of its surface at 
low water, a consequent attendant upon the latter will be an equal duration, 
or nearly su, of the period taken up hy the flow of the flood tide, with that 
of the ebh, in the lower reach of the river: by the term flow being under- 
stood, the direct upward course of the current of the flood tide, immediately 
after the true time of low water. 


Our author having propounded his theory, goes on to propose his 
remedies for the cases in which bars exist. His first remedy is to 
make the bed of the river of more regular inclination. 


By this natural elongation of the course of rivers by the deposit of alluvial 
matter, a gradual amelioration of the navigation must take place, inasmuch 
as that clongation is necessarily attended with a more gradual junction with 
the waters of the sca. or the diminution of the velocity of the current at the 
point of discharge; we have therefore ouly to assist the operations of nature 
by directing the course of the current, and thereby the position of the deposit 
of the alluvions, to insure that the latter shall act beneficially and not pre- 
judicially to the navigation. 


He then goes on to provide for other cases, 


In a tidal river, where a bar exists, and the reduction of the declination of 
the low water surface cannot be offected, by reason of a long length of rocky 
bed, too custly to remove, the only means available for its improvement is 
an artificial elongation of its course, by piers or other works, to bring the 
mouth of the river within the influence of a stronger current. 

Where the declination of a river is great in its lower reaches, the result of 
any cut near the embouchure of the river, which is not attended by a simul- 
taneous reduction of that declination, must be the increase of the bar. It is 
however to be observed, that the natural altendant effect of the shortening 
the course of the current, is the more free discharge of the water and abase- 
ment of the level of the surface of the current; and wherever this latter cir- 
cumstance does not take place, it is solely duc to the presence of some geo- 
logical feature, such as rock or mar}, which the current, when unassisted by 
art, is unable to act upon. 


Upon the use of artificial scouring power, where used with the view 
of increasing the effect produced by the natural backwater of rivers, 
we find it observed. 


Assuming, therefore. that the volume of the natural backwater is so small 
as to be inadequate to maintain a sufficient depth in the harbour for the 
maritime wants of the port, and that the aid of an artificial scouring power 
be requisite, still the latter should not be made use of, except during that 
period of the ebb when its effect is to remove seaward the matter held in 
suspcusion by the effluent water. 

If, therefore, any portion of the artificial backwater he discharged durin 
still water, or during any period of the flood tide, we may anticipate a rapi 
deposit, or accumulation on the bar. 

In order to secure the utmost useful cffect from an artificial scouring power, 
it is essential that Its action be prolonged to a position which is within the 
range of & strong tidal current, or within the reach of the effect of the pre- 
vailing onward impulee by the surf, during on-shore gales. 

Where the scouring power terminates negasively, if 1 may use the expres- 
sion advanced ‘by Major Rennel, or where the effect of the scouring power is 
unable to extend into a true tidal shore current, it is unreasonable to expect 
ita utmost useful available result. : 

Thus, supposing the bar produced by a scouring power be situated in a: 
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anill the place of deposit he removed into the true ria of the ebb tide. 
"With regard to the theory of Mr. Brooks, in our opinion it is as far 
as that.of avy of his rivals from being of uuivereal application; in fact 
we doubt very much whether apy such theory will. ever be found as 
ove which shall provide for all cases. We must, however, say un- 
hesitatingly, that Mr, Brooke, has by developing this theory made an 
important. contribution, not merely to the progress of the investigation, 
hot to the resourees of engineering, for this theory will udmit of a more 
general. application than any other. We do not like Mr. Brooks 
cond eg af] the other theories propounded, for we certainly are of 
apinion. that. both the theory and the practice are highly in favour of 
ori there, as regarda their application to such cases as come within 

¥ sphere. 

The'c ter on the causes of the existence of shoals in the beds of 
rivers, is a highly amusing chapter of controversy on most of the cuses 
which now disturb the engineering world, such as the Clyde, the 
Wear, the Thames, the Tyne, the Lune, the Dee and the Mersey; the 
mere mention of which subjects, by the bye, is sufficient to slow how 
much the attention of the profession, and the interests of the public, 
are enguged in investigations of this nature. The chapter on the 
causes Af the bore, egre, rollers, pororgca, bar or mascaret, is a vod 
contribution to an important investigation; we tiust, however, call our 
author’s attention to the Solway, and several other English cases which 
he has not mentioned. Huving thus called the attentiva of our readers 
to many points, to which we cannot refer at greater length, we must 
also inform them, that they must not infer from our notice that Mr. 
Brooks’ work is one of theory only, for they will find it of great value 
on numerous practical points of harbour engineering. 

We do not treat Mr. Brooks’ work asa complete treatise on the 
improvement of rivers, and if we did so we should perhaps do him 

ustice, ashe seems principally to have had in view the statement 

his own theories, but we cannot leave it without pointing it to our 
readers as one of the hest works on the subject, which has yet been 
——e-— and one which they will find calculated to give them much 
pleasure and much instruction. 


On the Subject Matter of Letters Patent for Inventions. By THomas 
-Wesater, Esq., of Linculn’s Inn, Barristerat Law. London: Crofts 
and Blenkarn, 1$4 1. 


There have been few subjects more debated than that of the opera- 
tion of the Patent Laws, from which serious difficulties have been felt 
by all classes of inventors. This has caused a strong demand for Re- 
form in the Patent Laws, an outcry in which we are little disposed to 
join, os we are more inclined to think that the evils have arisen from 
the mystifications and misconception of the law, than from any defect 
in the law itself. No one has exerted himself more than Mr, Webster 
has donc to clear up this subject, purticalariy in his former work, 
“the Law and Practice of Letters Patent for luventions,’’ and he has 
eontinued his exertions to the same laudable end in the small volume 
now before us. Here he shows us what is the subject matter of Let- 


ters Patent, supporting the general doctrines by adducing u great | 


number of cases decided. For the sake of simplification he classifies 
the proper subjects for a patent under three distinct heads. 


1. An arrangement, combination, or composition of matter; the particular 
afrangement, combination, or composition, being the easence and substance 
of the invention. 

Hi. An arrangement, combination, or composition of matter, with the view 
of carrying out into practice certain truths, laws, or principles, the particular 
arrangement, combination, or composition, not being of the essence or sub- 
stance of the invention, except as in connexion with and subsidiary to the 
tratha, laws, or principles, which are to be so carried out into practice. 

HI. An application and adaptation of natural or known agents, and of 
known subwtances or things. 


Mr. Webster next proceeds to describe what constitutes an inven- 
tion. 


The subject-matter of letters patent must possess the incident of novelty, 
or the principles of the common law and the words of the statute will not be 
complied with; and further, the result to which it leads must be a new 
manufacture. But every novelty is not an invention which may be the sub- 
ject-mattor of letters patent ; the change must be such as may have resulted 
from the exercise of or given scope for thought, design, and skilful ingenuity. 
Jt is not uccessary that cither thought, design, skill, or ingenuity, ..—.. 
he~m been xercised—-the invention or discovery may have resulted from 
guess or accident; and in a great number of cases the whole invention is but 
the conception of the idea; and whatever may have been the thought or 


labour before the ides was conceived, or the result attaiued in practice, yet 
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ingamuch as the vesalt Kealf no evidence of thought 
may have been exercised, is pocullanly the care with mauy of the in- 
ventions which are specatons of known agents and things, and described 
above under the third class. Iu moat of these cases the spplication 
of the idea is ony and simple, and will suggest itself 24 soon a0 the idea; io 
fact, the whois invention is realixed as anon aa the idea is conosived, fa 
these cases then it is only necessary that, the possibility of thought, Goal, 
and skilful ingenuity, haying been exercised, should not be excluded. 
simple substitution of one material for another, as bress for capper, in 
construction, may or may not be an invention or discovery whi could. be 
the subject-matter of letters patent. Suppoue a machine for making iron 
nails in a particular manner—the application of that machine to making cop- 
per nails, there being no adaptation, no change in any part of the manufge- 
ture but the substituting of copper for iron, the machine being worked pre- 
cisely as before, could not be the subject-matter of letters patent. Cases of 
this kind must be determined by other considerations, as the utility ef the 
change. 


This definition Mr. Webster supports by several cases in whic: the 
same doctrine has heen laid down by the law authorities, and then 
proceeds in a similar manner to define what is novelty, non-use, and 
utility in a patent, concluding with a review of practical proceedings. 


The various matters treated of in the preceding pages, may be illustrated 
and confirmed by a review of the practice of obtaining letters patent. The 
party soliciting the letters patent represents to the crown that he ia in pos- 
session of an invention, which, as he believes, is new, and will be of great 
public utility. Thus the conditions of novelty and of utility are at once in- 
troduced as material and essential; the failure of eitlcr of them would be a 
ground for avoiding the letters patent, as having been olstained on false sug- 
gestion. Upon thia representation, and on the consideration that it is en- 
tirely at the party’s own hazard, whether tle invention is new, or will have 
the desired succesa, and that it is reasonable for the crown to encourage all 
arts and inventions which may be for the public good, the law officer of the 
crown recommends the graut, with a proviso requiring the inventor within a 
certain time to cause a particular description of the nature of his wvcayun, 
and in what manner it is to be performed, to be enrolled in the court of 
This proviso gives rise to the specification, upon which instru- 
nent so much depends, for if it does not satisfy the terms of this proviso, 
and, further, is not a full and fair disclosarc of all the inventor knows, the 
letters patent will be void. 


Wre are very glad to find that Mr. Webster's well known scientific 
attainments have induced him, to turn his attention to the study of so 
important a branch as thut of the Liuw of Patent Invention, and we 
have no doubt that he will find bimself amply repaid by the results for 
the labour and talent he has devoted to these researches, while tu the 
patentee it will be a great advantage to find that they have a barrister, 
who is so well acquainted with every department of the subject, one 
who unites to th: *cumen of the barrister, a practical knowledge of 
mechanics apd scidiee: 


The Mechanics of Engineering, wntended for use in Univerailies and in 
Colleges of Engiuere. By WiLttAM WHEWELL, B.D., Professor of 
Moral Philosophy in the@Jniversity of Cambridge. London: Parker, 


1841. 


If we wanted any proof of the high estimation in which engineering 
now stands as a profession, we shall find it in the present work, where 
a man of Professor Whewell’s attainments feels himself called upon to 
contribute towards its elementary instruction. The motives which 
have urged him to this work are so laudable, and they are expressed 
in a manner so well culculated to give sound counsel to the profession, 
that we think we cannot do better than insert the following extract. 


Various circumstances at the present time make it desirable that the aub- 
ject of engineering should he treated in such a mode that it may be made a 
satisfactory part of a liberal education. I refer not only to the attempts now 
so laudally making in various quarters to improve the profesnional education 
of engineers, but alao to the desire which is more and more felt in the coun- 
try, that what our students learn of mathematics in their university career 
should have some meaning iu real life. Jn the science ef mechanice it Aes 

_  __ Aappened that the mathematical study of the subject has been . 
aued with very little regard to ils practical application. The. consequence 
this is, not only that our theoretical teaching ia uf little value in prez 

a for any pari of the business of engineering, but aley, thatitie 

as intellectual discipline. For the student has not been taught to seek 
and to find, in the mechanism which he sees about him, the exemp 
of his theoretical principles ; and hence he never learns to thik ._ . 
upon the subject, and when his days of pupiiage are past, ceases to think 
upon it at all. This could hardly happen if his education made him familiar 
with principles readily applicable to avery machine and every steuctare which 
came in his way; for in that case he would he constantly stimulated 46 un- 
derstand what.le sew; and clear views of mechanical relations w 
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part of the Militte ‘of ie niind. The relations of space once learnt in geo- 
~ ** nab fade‘ainy from our thoughts, because throughout our lives we 
ifaentiior with exemplifications of them in geagraphy, astronomy, 
and ‘dther common pursuits. If the common probleme of engineering were 
to form part of our general teaching in mechanics, this science also might 
‘ pecome & permanent possession of liberally educated minds. Every roof, 
frame, bridge, oblique arch, machine, steam-engine, locomotive carriage, 
might be teoked upon as a cate to which every well-educated man ought to 
be able to apply definite and certain principles in order 10 jndge of its struc- 
ture and working. And this would, I conceive, be an improvement, not only 
in professional, but in general education. 


Motives, expressed in this modest manner, deprive us of any ob- 
servations on a work in which Mr. Whewell bas shown himself anxious 
to consult his own reputation and the wants of the public. There are 
too many who think that a mathematician or a calculator is an engi- 
neer, and are too ready to despise practical attainments in the pursuit 
of abstract studies, so that we feel much indebted to Mr. Whewell, 
himself 2 mathematician, for giving so necessary a caution to those 
who might be led away by the study of a book so delightful as his, 
into realms su remote from engineering. Mathematics and engineer- 
ing are roads which for certain distance are mutual, but we feel ob- 
liged to give a hint that there is a point of divergence when the way- 
farer has the choice of two separate and far distant paths. 


Plana for the Formation of Harbours of Refuge, Improvement of Rivera, 
and Suggestions for Ameliorating the Condition of Seamen, Prevent- 
ing Shipwreck, and Miscellancour Matter. Tlustrated with Plates 
ro alae By Cart. J. N. Tay.or, R.N., C.B. Plymouth, 
184 


Capt. Taylor’s plan for the formation of harbours of refuge is by the 
use cf a flouting breakwater, this he proposes to secure by moorings 
of logs of timber shackled together, so as to avuid the inconvenience 
of chain moorings. The work before us is more accurately described 
by the title prefixed to the first page, Series of Papers, &c., being a 
collection of memoranda on naval engineering, and naval officers gene- 
rally. It includes descriptions of several of Captain Taylor’s inven- 
tions. 


Gas LIGHTING. 


1. A Practical Treatise on Gas Lighting, with Twenty-two Plates. By 
Edit) S. Pecxston, R.N., C.E. London: Hebert, 1841. (Third 
tion). 


2. 4 Praciical Treatiee on the Manufacture and Distribution of Coal 
Gas, illustrated by Engravings from Working Drawings. By 
SAMUEL CLEGG, jun., C.E. London: John Weale, 1541. 


We have no doubt that our readers who look at these works will 
do as we have done, pair them together. The names of Clegg and 
Pecksion. are extensively known as connected with the subject of gus 
lighting, so that works emanating from either of them must be haifed 
by the student and professional man as useful additions to the engi- 
neering library. “ Arcades ambo” as they are it is difficult for us to 
decide upon their claims, so that we must earnestly recommend to our 
readers to purchase both works, and see if they can more readily bring 
the matter to anissye. Mr. Peckston has long written on gas lighting, 
and Clegg has been intimately connected with the improvement of the 
system almost from its very invention, having been one of the first to 
carry it out on a lurge scale—what he has done since all the world 
kuows. The work of Mr. Peckston is in its third edition, a cireum- 
stance which renders it unnecessary for us to urge claims on which 
the public has already pronounced, and which will excuse us for any 
apparent neglect in devoting more of our attention upon this occasion 
to the first effort of the younger candidate. To say that the profession 
have looked forward to y Mr. Clege’s work with interest, is to 
say no more than the bere truth, for the list of subscribers shows the 
names of all the first gas engineers in the country, who thus have 
already expressed their oon as to his competency for the task 
he ‘hae assumed. They could not well doubt this, for he comes to the 
re Bet armed not only with his own knowledge and experience, but 


those of his father, to whose valuable memoranda lie hus had 
gic access. 


distribution of both works is mush the same, the introductory 
c giving.a short history of the progress of tha art, a sketch of 
chemistry. as applied to this manufacture, end 
From. the statements. of Mr. Peckston and Mr, 


am focount of coal. 
' , it appears that 
the late. talented. Mr. -Mordoch was: the fire’ 


person who introduced 


& 9s lighting for practical purposes. He first lighted his own house at | 


: cotton mill near Halifax, whic 


Ist 


Redruth, in Cornwall, in 1792; afterwards in 1796 he erected an ap- 
paratus fora similar purpose at the manufactory of Messrs. Boulton 
antl Watt, at Soho—a pleasing reflection tu find that the great im- 

rovers of the steam engine should also be the first {o patronize the ' 
introduction of lighting by gas against all the prejudices and supersti- 
tious feo of the day—the next place lighted, by Mr. Murdoch, upom 
a large scale, was a cotton manufactory at Manchester in the year 
1805, the 2 peeve for which was made at the works of Messts. 
Boulton and § fatt. A paper by Mr. Murdoch describing the apparas 
tus was read before the Roval Society, February 25, 1805, from which 

aper we collect that the number of burners employed in the mant« 
factory amounted to 271 argunds and 633 cockspurs, each of the furmer 
giving a light equal to four candles, and the latter a light a to 2}. 
It appears, that at the same time Mr. Murdoch was engaged in fitti 
up the gas apparatus ut the above manufactory, that Mr. Clega (the 
father of the author), was engaged in a similar manner for lighting a 

F Mr. Clegg states was lighted a fort- 

night before the cotton mill at Manchester, a circumstance however 
which does not militate against the cluins of Mr. Murdoch us being 
the first who introduced gas lightin for practical purncee Thie next 
place lighted was the Catholic College at Stonyhurst, Lancashire, (in 
1807, 1808), when Mr. Clegg had an opportunity of making several 
experiments for puifying the gas, using for that purpose lime’ water 
ina separate veascl, which was to render the gus pure. We now 
come to the time when gas was attempted to be introduced upon a 
large seule for lighting the public streets, when we find ourselves in- 
debted to Mr. Winsor for his indefatigable zeal, in exerting himself 
(even as early as 1803-4,) by lecturing aiid other means, to overcome the 
prejudices of the public; through his exertions a company was formed 
in 1809, called “The London and Westminster Chartered Gas Light 
and Coke Company,” in that year application was made to Parliament 
for incorporating the company, but from the obstinacy and prejudices 
of several parties, as is too frequently the case in new undertaki 
the Bill was opposed, and it was nut until 1810 that an Act was o 
tained. During this time Pall Mall was lighted up, but so far from 
prejudices being allayed, the project was treated with derision by 
many of the scientific men of that day. Mr. Clegg next proceeds to 
detail the difficuities the Company had to overcome in the erection of 
their works, and introducing the gas for public purposes, and it was 
not until 3ist December, 1813, that the Company were able to light 
any public place, when they lighted Westminster Bridge. Thus we 
see that a period of 21 years was lost from the date of the first introe 
duction by Mr. Murdoch, before gas was generally adupted. 

The carly part of Mr. Clegg’s volume is occupied with a disserta~ 
tion on “Chemistry as applied to the Manufacture of Coal Gas,” fol- 
lowed by a chupter on “Coal,” which afferds much valuable informa- 
tion. 

The kinds, or rather the different names, of coal used at the London Gaa- 
works are, South Pelaw, Ellison’s Main, Felling Main, or East Garesfield 
Main, Dean's Primrose and Pearith’s Wall’s-end. Most of th panies 
have the facilities of water-carriage, and purchase their coals at the pit for 
about 7s. 6d. per ton, ane charter a vessel from 8s. to Ils. per ton, accordi: 
to the time of the year. I[f the cus-works are far from the water-side, an 
they-purchase their coals at the market, the above would fetch from 17s, 6d. 
to 18%. 6d. per ton; and to a large consumer, for cash, 5s. would be charged 
for cartage, making 4 total of 22s. 6d. to 23s, Gd. Wf the gas-works are at 
the water side. the charges would be as follows :-~ 


s. dd. 

Cost of coal at the pit mouth, say 7 6 

Freight and loading ‘ 8 0 

Lighterage from ship to wharf 0 10 

Gang of men carrying from barge to works, per ton 

according to distance 1 0 
Duty is. 1d.. and weighing 14d, 1 23 
18 64 


At Birmingham and in the neighbourhood the price for Staffordshire coal 
is about 8s. Od. per ton, ineluding all expences. 

In Scotland the prices, per ton, paid for the different kinds of Parrot coal 
at the places where they are shipped, are as follows :-— 
@ d, 
Lesmahajo . ; 17° «0 
Monkland . : i6 0 
Torry Burn : 12 0 Halbeath . . 18 
Wemyss , 13 6 Lochgelly . - 10 
The price of coke in London varies according ta the demand; to 
who fetch the coke it is now about 16s. per chaldron, to private persons 182, 
and if delivered, from 212. aecording to the distance. At Weit Bromwwicis 

coke is consitlered on at averuge to fe wurth 4d. per bushel. 
Unier thé head of “ Advantages of Gas,” Mr. Clegg has afforded 
us some sound practical. obsérvatiuns and calculations, which cannot 
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fail to be highly appreciated by the engineer; the following calcula- = - bo)? Rseteadat fotw “ae RS 6 FT ee 
ion. of the cost, outlay and income of 2 small gas work is usefal, as it Lamplighter. o.oo $10 0 Bt 0 0 
shows at what a comparatively trifling expense villages might be Repairs inthe etzecta —— . 1 06 16 3 0 
lighted. : : Repairs in the works, including (Ate 
sed clock wt % Teor meer 600 0 BBG 
Ifthe number of lanipa required is known, the materials necessary for the a a er 
production of the gas to supply those lamps are known also. The proft and Rent of ground. 20 0 0 2 0 8 
loss. of such establishments in actual operation may as surely be relied upon Taxes : ; 20 0 0 20 0 0 
as oo given upon paper. Office expenses 10 0 0 10 & 0 
pou a well-regulated system the coat of producing every 1000 cubic feet RENEE - 
of gas with the same coal will not vary'one penny the whole year round; the £484 0 11 £484 0 2 
quantity of gas made will be adequate to the demand, and no more. The 
bry ha tear of the areal will io haps _ page ya ere INCOME In 1838 1839. 
therefore the annual outlay will be known ; the sale of the products — 5 at Bl. = 225 0 0 
the establishment may be depended upon with equal certainty, and the in- : ae Pr = = nt ; a = 4l. = 256 0 0 
come known ; the profit arising from the difference is thus ascertained. 200 gallons of tar at ld, = 016 8 
ee eet enna eee erected in = Coke, 247 chaldrons,at16s.=197 12 0  243atl6e, = 19 8 0 
Apparatus for the supply of 70 public and 75 private | £670 8 8 £675 8 0 
lampe cost : . . ‘ : 500 0 0 
Retort-house and chimney 130 0 0 Leaving 2 Profit of £186 7 9 £191 7 10 
400 yards of 4-inch pipe 101 13 4 The equal results of these two years is not peculiar to this establishment ; 
a rig aa do. i a 4 there are many of much greater extent that can compare with it. 
core ” . The chapter on “Retorts,” describes the different plans that have 
£900 6 4 been adopted, their faults and advantages, their mode of setting, con- 
struction and cost, and is illustrated with some beautiful engravings 
and wood cuts. The annexed engraving shows the construction of a 
OvuTLAY tN 1838 1839. retort, and the manner in which it is set, when a small quantity of gas 
Coal carbonized. 204.17 11 204.19 2 is required. 
Do. as fuel ‘ ; 54.15 0 54 14 0 In country towns, where the quantity of gas made during the winter sea- 
240 bushels of lime ; ‘ 6 0 0 6 0 90 sons does not exceed 10,000 cubic feet in twenty-four hours, the retorts must 
One man by day and one by night 62 8 0 62 8 0 be set singly, as represented in Figs 1 & 2., the flue passing beneath and over 
the retort, which rests upon a half-brick arch, cut flat at the top to receive 
Carried forward £328 0 11 £328 1 2 it; the end is guarded by a thick fire-tile. 
Fig. 1. Fig. 2. 
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Mr. Croll, the superintendent of the Chartered Gas Company's works, 
(Brick Lane station), has introduced a system of using the coke as fuel while 


red-hot. The charge from the retorts is drawn into a wrought-iron carriage, 
and immediately taken to those furnaces which require feeding. He informs 


mé, that the saving effected by this simple process is equal to 10 or 12 per 
cent.; I should conceive it to be fully that. The reason is evident; because 
when a quantity of black coke is thrown on the previously heatcd mass of 
fuel, the fines will to a certain extent become cool, since the heated air is 
absorbed. When hot coke is thrown on, n0 absorption takes piace, and the 
flues are kept up at a uniform temperature, 


Mr. Clegg speaks very highly of Mr. Grafton’s fire clay retort. 
the 


traordinary pericd of twelve years; while, during this time, at all other 
works where the invention is not yet used, it may be asserted that iron re- 
torts have been renewed as many times. The oven or D-shaped retorts are 
found to be the most advantageous, being made with a capacity to carbonize 
one ewt. of coul every hour. They can be constructed cither to be beated by 
coke ovens, or coke furnaces, or by the burning of tar: with coke ovens ant 
are more durable. 14 appears that clay retorts, when constructed upon suc 
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a scale as that giveu in the plate, have great power to reéain their heat when. 
brought to the proper temperature for decomposing the coal, viz. 27° of 
Wedgewood. 7 

This power of retaining heat is proved by constant practice to produce 
1000 cubic feet of gas per ton from the same coal more than the average of 
the London produce, and the consumption of fuel is not more than 22 or 
23 Ib. of coke to carbonize 100 Ib. of Newcastle coal, taking the average of 
six months’ working; it is even less with the Staffordshire or Lancashire 
coal. 


We have now shown by our extracts the value of this excellent 
work, and in the next nunber we shall proceed to notice the remain- 
ing part of Mr. Clegp’s book; in the meantime we hope that both the 


information on the subject of gas works. oe 
e we close the present notice, we must offer a just tribute of 

ise to Mr. Gladwin the engraver, for the very clear niaunér in which. 

¢ has executed the plates in Mr. Clegg'’s work, which are so heautl-, 

fully delineated, that they cannot fafl to corivey, even ‘to the non-pro- 
fessional observer, an accarate knowledge of the, = 


‘apparatus which they delineatd: © 


1% “SENOPHON ON THE ATHENIAN MINES. 
Extractid the Translation by Watier Moyle, F the 
Pamphic the Smasenacii IP the Rinse of ae 


Oup silver mines alone, if tly managed, desides all the other 
tranches of our revenue, would be an inestimable treasure to the pub- 
lic. But foy the henaft of these who are unskilled im inquiries of 
this nature, I design to premise some general considerations upon the 
trne state and value of our silver mises, that the public, wpon a right 
information, may procecd to the tuking of such measures and counsel 
as may improve them to the best advantage. 

No one ever pretended from tradition, or the earliest accounts of 

ie, to determine when the mines were first begun to be play 
which is a proof of their antiquity; and yet, ancient as they are, the 
heaps of rubbish which have been dug out of them and lie above 
ground, bear ao proportion to the vast quantities which still remain 
low, nor does there appear any sensible decay or diminution in our 
mines; but as we dig on, we still discover fresh veins of silver ore in 
all parts, snd when we had most labourers at work in the mines, we 
found that we had still business for more hands than were employed. 

Nor do I find that the adventurers in the mines retrench the numbers 
of their workmen, but purchase as muny new slaves as they cun get; 
for their gains are greater or leas, in proportion to the nomber of 
hands they employ. And this is the only profession 1 know of where 
the undertakers are never envied, be their stock or profits ever so 
extraordinary, because their gains never interfere with those of their 
fellow traders. 

Every busbandman knows how werd yoke of oxen and servants are 
necessary to cultivate his farm, and if he employs more than he has 
occasion for, reckons himself a loser; but no dealer in the silver mines 
ever thought he had hands enough to set to work. 

For there is this difference betweeu this and all other professions ; 
that whereas in other callings, for instance, braziers and blacksmiths, 
when their trades are overstocked, they ure undone, because the price 
of their commodities is lowered of course, by the multitude of sellers ; 
and likewise a good year of corn, and a plentiful vintage, for the same 
xeason do burt to the farmers, and force them to quit their employ- 
meut, and set up public houses, or turn merchants or bankers. But 
here the cage is quite otherwise, for the more ore is found, and the 
more silver is wrought and made, the more adventurers come in, 
the more bands are employed in our mines. A master of a family in- 
deed, when he is well provided with furniture and household guods, 
buys no more, but no man was ever so overstocked with silver, as not 
to desire a farther increase; if there are any who have more than 
their occasions require, they hoard up the rest with as much pleasure 
as if they actually made uve of it. And when a nation is in flourishing 
circumstances no one is at a loss how to employ his ue the men 
lay it out in fine armour, in borses, and in magnificent houses and 
buildings; women lay it out in great equipages, costly habits and rich 
clothes. And in accidents of war, when our iands lie fallow and un- 
cultivated, or in a public dearth and scarcity, what reserve have we 
left to apply to but silver, to purchase necessaries for our subsistence, 
or hire auxiliaries for our defence? If it be objected that gold is as 
useful as silver, I will not dispute it; but of this I am sure that plenty 
of | always lowered its value, and advanced pit ale of silver. 

have insisted the longer upon these general reflections to encour- 
age adventurers of all kins, to employ as many hands as possible in a 
tyade so advantageous, from these plain considerations that the mines 
ean never be exhausted, nor can silver ever lose its value. 

That the public has known this long before is evident from our laws, 
which allow foreigners to work our mines upon the same terms* and 
ecnditions us our own citizens enjoy. 

But to draw this discourse more immediately to the subject of 
t consideration, which is the maintenance of our citizens, I wi 

in to Propose those ways and means by which the silver mines may 
he improved to the — benefit and age to the public. Nor 
do i set up for the vanity of being admired for an author of new dis- 
ceveries ; for that part of my following dissourse, which relates to the 
ezamples of the present age, lies obvious to all the world ; as for what 
= it is matter of fact, and every man who would be at the pains 
off might inform himeelf. 


THE CIVIL ENGINSAR AND ARCHITECTS JouRNAT. =< ~' Tit 


recefve en obolus a day, clear of all charges for every head, and thet 
the same complement of workmen should be always kept on foot. In 
hike manner ce had six hundred slaves let out at the same 
rate, which yi biw u revenue of a mina a day, and Philemonides 
three hundred, who brought him in half a miwa a day, and many others 
made the same advantage, in proportion to the number of slaves they’: 
possessed. . But what seed have we to appeal to precedents of ‘an’ 
older date, when at this day we have so many instances before our 
eyes of the same nature f : 

in the proposals which I offer, there is only one rm | new, namely, 


that as private men have a constant revenue craalng In om the slaves 
whom they let out to work in the mines; eo the public, in imitation of 


their example, should purchase as many slaves to be employed in the 


same manner, 2s will treble the number of their own citizens. . 


et ate then iy to argue on the advantages of this plan.) 
o demoustrate thet the mines would take up a greater pcopetiee 
of slaves to work them, I appeal to the authority of all the living wit- 
nesses who remember, what numbers of workmen were employed in 
them before the taking of Deceleat by the Lacedemonians. And our 
silver mines that have been wrought for so many ages, with such nume 
bers of hands, and continue still so far from being drained or exhausted, 
that we can discover no visible difference in their present state from 
the accounts our ancestors have delivered down to us, are undeniable 
roofs of my assertion. And their present condition is a good argue 
ment that there never can be more hands at work in the mines t 
there is employment for; for we dig on still without finding any bottom 
or end of our mines, or decay of our silver ore. And at this day we 
may open new mines as well as in former ages, and no one can detere 
mine whether the new mines may not prove richer than the old ones. 
If any one demands why our miners are not so forward in pursuit of 
new discoveries, as formerly; I answer, it is not long since that the 
mines have begun to be wrought afresh, and the present adventurers 
are not rich enough to run the risk of such an undertaking. For if 
they discover a rich mine, their fortunes are made; but if they fai, 
they lore all the charges they huve been at; and this consideration 
chiefly has discouraged the adventurers from trying an experiment s0 
dangerous. 

(Xenophon here urges upon the state to take measures for discover- 
ing new mines.) 

Companies of private adventurers may carry on the same trade in a 
jointstock, nor is there any danger that they and the national company 
will interfere with one another; but as confederates are strengthened 
by their mutnal assistance to each other, so the more adventnrers of 
al kinds are employed in the mines, so much larger will be the gains 
and advantages to all. 

(Our author again dwells upon the ohfones, le of bis plan, and in 
allusion to the probable effects of a foreign war he says) 

And I have reason to believe that it is possible to work our mines 
in the conjuncture of a foreign war, for they are covered on the south 

a strong citadel in Anaphiystus, and on the north sea by another in 

horicus, and these two fortresses lie at the distance of but 60 fur- 
longs from one snother. But ifa third fort were built upon the to 
of 0. mountain, in the middle of the two former, the three works w 
meet together, and other silver mines would be inclosed in a circle, 
and guarded on all sides, and the workmen at the first notice of an in- 
vasion might retire toa place of safety. But .if we are invaded by 
more numerous armies, our enemies may make themselves masters of 
our corn, wine, and cattle that lie without the works, but if they peo 
themselves of our silver mines, what can they find to carry off more 
than a heap of stones and rubbish? But how is it possible for our 
enemies to make an inroad apes our mines ? for the city of Megas 
which lies nearest is above furlongs from them; and 
which is nearer them than any but Megara, is more than 600 furlongs 
distant from them. 
: Sas e a again omit what Xenophon says about the advantages of 

is plan. 

e revenue arising from our slaves would not only make a cone 
siderable article in the charge of maintaining our citizens, bot by the 
vast concourse of people from all parts, the customs of the fairs and 
roarkets at the mines, and the rent of our public buildings and melting 
houses, and many other heads, would produce a mighty income to the 


state. The pin Ba such an establishment, would be peopled with 


very strange that after so precedents of private citizens | a prodigious number of inhabitants, and the value of lands at the mings 
1 who made their by the mines, the public | would be as high as those that lie near Athens. a: 
should sever think of following their example; for we who have heard 


that Nicias, the son of Niceratus, hud a thousand slaves employed in 
the inthes,-whos: be let iout to Zosies the Thracian, upon condition to 


io ne, me # erat of & swenty fourth pert of the sliver found, aecerding 
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© When 20,000 Athenian slaves deserted. 
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'. “ON BURNING GAS FOR HEAT OR ILLUMINATION. 
By Sim Joun Rowigon, K.H., Sec. R.S.E., M.S.A. 


| The two Jolloming papers were read, March 1889, before the Socte 
of Arte for Scotland. wt petal 


ON THE BEST MEANS OF Bunnine Gas FoR supeLyinc Heat. 
“) Kia ea nostra voce.” 


Wuen carburetied Braee ge is employed in producing heat, it 
is seldom required that it should, at the same time, give out light; 
the combustion may, therefore, be managed in any way which may be 
convenient without seeking to preserve the illuminating power. It 
appéars to have occurred about the same period to the late Dr. Dune 
can and to myself, that, by passing a current of gas, mixed with atmo- 
spheric air, through a wide vertical tube, having its upper end covered 
by a ee of wire gauze, and by kindling the mixture as it 
eacaped through the interstices of the wire cloth, a convenient stove 
taight be formed for culinary purposes. Dr. Duncan applied some 
small apparatus on this principle to pharmaceutical operations in his 
class-room, and I had my kitchen furnished with u range of large 
stoves, which were intended to supersede the use of French charcoal 
stoves in various culinary processes. In both cases the success has 
been perfect, aud the same principle has since been adopted with ad- 
pioeypt A in a variety of processes in the useful arts, where this neat 
and cleanly method of applying heat has rendered it a valuable acqui- 
sition to the work-shop. 

The form of the apparatus may be varied in any way to suit the 
particular process to which it is to be sd staat as all that is essential 

that a current of the mixed Bas air shall rise through wire- 

cloth, and that the proportion of gas to atmospheric air shall never be 
go great us to allow of the flame becoming yellow, as, with this pre- 
caution, the combustion of the carburetted hydrogen will be complete, 
and no deposit of soot will take place on cold bodies when set over 
the flames; the proper quantity of gas in the mixture is easily de- 
termined by the stop-cock belonging to each stove. 

For ordinary culinary purposes, the cylinders may be thirty inches 
long, and three to four inches diameter, and the wire-cloth for the 
tops should have about thirty wires to the inch. That which is manu- 
factured for safety-lamps answers well for this purpose. 

Whenever, from accidental injury or decay, a hole takes place ina 
diaphragm, it is no longer possible to use it: as, when lighted, the 
flame passes through the fracture, and communicates with the jet at 
the bottom of the cylinder, which then burns like an ordinary gas-light, 
and, like it, would blacken the surface of any cold body presented to 
it. The wire-cioths, if not broken through by violence, will last for 
months although in daily use; and, if covered by a layer of coarse 
sand mn pounded limestone, will continue serviceable for an unlimited 
period. 

When more intense heat is required than is attainable by the un- 
aided combustion of the mixed gases, recourse may be had to various 
forms of blow-pipes; and when a large volume of such flame is to be 
employed, the current of atmospheric air may be urged by double bel- 
lows. A very efficient apparatus on this principle is to be seen in the 
laboratory of Dr. D. B. Reid. 

* itis to be regretted, that such applications of gas are not more 
qenerally known and introduced into work-shops, as there are nume- 
rous processes in the arts in which they would afford facilities to the 
workman which be can scarcely command by any other means. For 
example, in the hardening of steel tuols, it is well known that a piece 
of bright steel, when heated to redness in a forge or muffle, is rn ty 
‘to oxidation, and that a black scale remains after hardening, which it 
“te difficult to remove without some injury to the work, as in the case 
ofa screw tap; whereas, if the same piece of steel be beated in a 
flame of the mixed gases, where there is no free oxygen to attack its 
Surface, it may be made and kept red hot without any injury to its 

' finest edge; it will be discoloured, but without losing much of its 
polish. The artist has also the advantage of a distinct view of the 
article while it is being heated, and the power of withdrawing it from 
the dame the moment it bas acquired the proper colour, which, in the 
hardening of cast steel cutting touls, is of great importance. 

Many attempts have been made to apply carburetted hyd and 

ure hydrogen to the purposes of warming buildings, and various 
orms of stoves have been osed, on the understanding, it w 
appear, that, by applying the of the gas to metallic bodies, an 
increased degree of heat would be communicated by them to the 
atmosphere around. A little. cousideration will show, that however 
the disiribulion of poping Aarstessgarae by such contrivances, there 
cam'be no increase of the beati 


meonsure of gas is fairly turned, evetved ‘into 


power; and that whens certain 
toe heat : the apertereat 
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will.be the same whether th¥ dame be dieposed.as a light, or made-to 
play against metallic. plates: or: other. tidne of ‘apparatus... In 
all cases where the ‘products. of the combustion era allowed: to-mix 
with the: atmosphere of the epertment, without provision being made 
for carrying them off by ventilation, the effects of such processes must 
be more or less deleterious to health, according to the jortion 
these products bear to the mass of air they mixin. On the whole, it 
may be assumed, that this mode of heating apartments is the most ex- 
pensive, the least efficient, and, excepting that by. Joyce's charcoal 
store, the most insalubrious that can be resorted to, : 


ON THE BEST METHOD OF BURNING GAS FOR THE PURPOSE OF . 
ILLUMINATION. “a 


The theoretical principles on which carboretted byd 25\y gas Lend 
be used with the best advantage, for the bg ose of dr rp4tic ilunvi- 
nation, have been so well laid down by the late Dr. T____r, and by 
Dr. Christison, as well as by other chemists, that it wepey, 04, super 
fluous to enter at all on this part of the subject in a pa: ye 
of which is to give such practical directions for the Py 19] 7 ;struce 
tion and management of gas-fittings, as may lead wor' ‘7 _. ¥e the 
requisite forms and proportions to the parts, and may @stablishms egn- 
sumers to obtain the quantity of light they require, fror’*- Nest 
practicable expenditure of gas, and with the least pins that havm- 
venience from the products of its combustion. setting, con- 

It is very generally believed, by workmen and othersd} vinpsre 
freely the current of air is admitted to an argand burtruction oftter 
will be the light; and hence the burners and glass chinyutity of prdi- 
nary use are made in such a way as to favour this view.*. tice, 
however, can be more incorrect, or can lead to less econbe,.; .,. , ults. 
An attentive observation of what takes place will show ©t0.4, 7¢ #8 
only a certain proportion of air required for the favourable, 8 ang qet of 
a definite measure of gas. If more air than this due pt "to reogn 


allowed to puss up the chimney, the size of the flame we '* iced, 
and the quantity of light diminished ; if, on the other has} than 
the due proportion be admitted, the surface of the flaus in- 
creased by elongation, but it will become obscure, and tom™ y of 
light will decrease, owing to the escape of particles ofive ' med 
carbon. A simple experiment will exemplify this. Ifto WS fan 
ordinary argand burner be reduced, by partially shuttingdse* —;, to 


about half an inch high, the re will be pale and bluye ca#@” the 
supply of air is too great for the small quantity of gas w giver ® ing 
If partial obstruction be given to the access of air, by appre bes tide 
kerchief under the burner and chimney, it will be found ghe® © * ‘size 
of the flame and the quantity of light emitted will in’ go wore it 
arrive at a maximum, when, by farther obstruction, thaggise ®, ons of 
air will be reduced below the proportion required for ,, gecoh iy of 
the carbon, and the light will diminiol. $ ces 
It appears, therefore, that the proportionate size and), gyst®". the 
burners, and the diameter and height of the glass cima sg vt ne 
means indifferent mattera, but that much advantage may} \ayog** asxor 
lost by giving them such forms and proportions as m yes oye 
development of the maximum degree of tight which the gas wee yi 
afforaing. * t0 ; 
vs a zeneral rule, it may be considered that in all burt ‘re malt 
well or ill made, the greatest quantity of light, i proportio ,{v\ ye! 
expended, will always be obtained when the flame has bee - os ei” 
high as it will go without smoking. In proof of this, the Fist ot 
experiment may be made. In a situation where there at 9 9OT" 
four burners of the same size, with similar chimney-p 0% 0 
receiving their gas through a meter (by which the expend a 
be measured), if one of these burners have its flame elevated ” Tyr, 
as it can be made to burn without smoking, and if its expendit AX 5 
hour be accurately noted on the meter, if the other two or thre, gaa)™ 
ers be then lighted, and their flames be so regulated that their x pe 
lighting power shall be just equal to the large flame of the firat 1 qs0®” 
it will then be found, on noting the expenditure, that it is Vs} 
ter than in.the case of the equal light from the single burner, «| 
that the first burner, which gives light equal to two others, consume’ 
but two-thirds of the gas which they do, or, if it be compared with 
three others giving together an equal degree of its consumption 
will be little more than half of theirs. It follows irom this, thet when 
a certain degree of light is required, such a burner shauid be 


as se capable of giving this light and no more, and that it is bad eeonomy 
to use a ali fl ae \ boner with a-flame of less than its dus beight. 
This rule holds with any aumber of burners, and -is equally: teue 


whether they eel or iil made. 


. Phe same rule = apply to the jadividual ots of on negand buraet 


‘as ‘holds in united effect, and if; in-eny barmer, the jet 
of utes) ueigkis, in coneoquenne of bac dsliag of the spartars 





ve we “tn ch " ee oye whe fi ’ woos 
fue orer.* 


‘when the flame’ is raledd until the je¢-from the widest hole reaches the 

‘rost advanta height, those from the -olwtricted holes. will. be 
‘gonsouring the gas at‘a disadvantage, which will be greater or less 
‘evconding to circumstances, but will always be of greater-amount than 
4s oneal ly supposed. | 


| ‘experiments made by Drs. Turner and Christison serve to 
‘show, that-much smaller chimneys than those usually employed are 
required to burn the gas to the best advantage. Unfortunately, how- 
‘ever, the dimensions most favourable to economy in one respect, are 
beyond the limits of economy in another; and when the glasses are 
mad small enough in diameter to obtain the maximum of illuminating 
effect, they are liable to be softened by the heat; or to be cracked, 7/ 
not accurately centered. A compromise between the two evils must 
therefore be made, and if this be judiciously done, a great tmprove- 
ment on the usual routine practice may be effected, a more beautifu: and 
steady light be obtdined ai a lesa cost, and our domestic comfort be in- 
creased, by the diminution of the heat and efiuria of the gas. 

For practical purposes, therefore, the following directions may be 
observed. 

Whatever diameter is given to the burner, the glass chimney should 
not exceed it by more than half an inch at the utmost. If the bummer 
be less than three-fourths of an inch in diameter, the chimney glass 
should not exceed 1$ inch in internal diameter. In any case, its 
height should be no more than four inches above the mouth of the 
burner from which the jets spring. 

The smallness of the interval which is in this way allowed between 
the flame and the glass, renders it necessary that the workmanship of 
the supporting gallery be accurate, ix order that the chimney may be 
held perpendicular, and truly concentric mith the flame. us-fitters 
rarely give sufficient attention to thie important point, and a Jarge 
share of the expense from broken glasses is owing to defects in this 
particular. 

In the ordinary monntings, the gallery is put on the burner, which 
it seldom fits accurately, the glass likewise rarely fits tight into the 
socket of the gallery, and from these two causes, it is often so much 
off the centre, or so far from being a ht, that the flame cannot be 
raised to a proper height without risk of breaking it. This risk may 
by a little change in the disposition of the 


be greatly diminishe 
burner and gallery. Jnstead of hanging the gallery on the burner, it 
should be placed beneath it, and fixed by screwing down the burner 
on it. In this cuse, it is necessary to give the gallery an increased 
diameter, as the air, both for the inside and the outside of the flame, 
must enter through its ribs. The burners should also be made conical 
instead of cylindrical; but this is not so important as drilling them 
with numerous holes—at least double the number usually allowed, as 
the closer they are the better, the expenditure being regulated by the 
stopcock, and not by the number of holes. 
In making the gulleries, great attention should be paid to havin 
the rim and seat for the glass truly concentric with the hale through 
which the nozzle-screw, on which the burner is fixed, passes; the 
workmen should have a solid wooden chuck of the size of the bells of 
the chimney-glasses, and should chuck the galleries on it, in order to 
drill the aperture through which the nozzle-screw is to pass. The 
outside and inside faces of thia hole should at the same time be turned 
true, as, if this be done with the proper care, the glasa, the burner, 
and the gallery, will ull be true to the same axis, when they are put 
together and screwed up. The hole through the gallery should not 
be tapped, as the burner is sufficient fixture for it when screwed down 
over it. If this part of the work be well executed, even an indiffe- 
rently made burner will perform well, and if it be ill done, the best 
‘arner will appear defective, and be liable to break the glasses. 
The arrangement of burner and gallery here recommended is not 
incompatible with the use of plain cylindric glasses, but it will be 
found better to use what is sometimes called the French-shaped chim- 
neys, that is, those which are used with the common argand oil-lamps. 
The wideness of their mouths gives them a firm seat in the gallery, 
‘and if the length of the bell, or wide portion of the glass, be such that 
the neck or choke shall be on the level of the lip of the burner, and 
the upper part of the glass be four inches to four inches and a half 
| then a favourable result will be obtained. It is expedient to 
‘Obscore the lower part or bell of the glass, as the burner is thereby 
-Ooncealed, and the fame appears to rise out of a thick wax-candle. 
aa moon-shades should ever be used, as, besides mnererEting 
 widerable 


@ con- 
rtion of the light, they prevent the consumers from ob- 
er the burners and pias be in good. order, and per- 


ing properly. aie, es ee : 
“it. ts. pretty genereily imagined that the smoking of ceilings is 
“geoehboned by tmpurify fa thee , Whereas: in this onee. there. is no 
“Ovimevtion betweed-the deposition of soot end tis of the 
‘The evil srives.cjther front the flame being raized so: high that some 


en “AND -ARCAiTECs TOURNAT. 


‘of ‘its forked points give out smoke, or more frequently from a.careless 
mode of light . Jf, when lighting lamps, the stoprook be opened 


‘ 
j 


in ; 

suddenly, and a of gas-be pennitted to escape before the match 
be applied to light it, then a strong puff follows the lighting of each 
burner, and a cloud of black smoke rises to the ceiling, This, in man 
houses and shops, is repeated daily, and the inevitable consequence is 
a blackened ceiling. In some well-regulated houses, the plasses are 
taken off and wiped every day, and before they are put on again, the 
match ie applied to the lip of the burner, and the stopcock cautiousty 
opened, a0 thai no more gas escapes than és sufficient to make a ring of 
biue flame ; the § asses being then put on quite naan, ie the stopcocks 
are gent'y turned, until the flames stand at three inches high. When 
this is done, few chimney-glasses will be broken, and the ceilings will 
not be blackened for years. 

Gas-fitters and lamp-makers generally put the stopcocks in situ- 
ations where it is difficut to get af them, and they make their heads 
so small that, if they be in the least degree stiff, it is not easy to turn 
them gradually; hence, when a little force is applied, they move by 
starts, and the flame is sometimes raised too high, or, instead of being 
a little lowered, is altogether extinguished. The remedy for this 
inconvenience is to make the cocks easily accessible to a person stand- 
ing on the floor, and to make their levers so long that their movements 
may be easily graduated. The cocks and levers may easily be de- 
signed sv as to form part of the ornamental work of the lamps. 

he argand burner being the most perfect and economical which 
can be used, unless where small portions of light are required, it is 
unnecessary to say any thing of the bat-wings and other fancy burners, 
especially as the only precaution to be tuken with them, is to take 
cure not to raise them so high as to smoke, and never to use two or 
more low flames, when the sume degree of light can he got from one 
flame burning at its most effective height. 

A mode of supplying argand burners with a current of heated air 
has been lately proposed in Paris, and much praised in London. This 
is effected by having an outer glass of a diameter a little larger than 
the inner one. This out r glass reaches farther down than the bottom 
of the burner, und is closed below by a metal plate; the air for the 
supply of the flame is made to pass down between the outer and inner 
glasses, where it gets heated; it then enters the inner gloss and the 
centre aperture of the burner, and passing upwards, supports the com- 
bustion of the gas in the usual way. There is no doubt that, by ‘this 
arrangement, a considerable improvement may be made in cases where 
ill-made burners, with wide and tall chimney-glasses are employed ; 
but if the experiment be tried with burners and glasses proportioned 
in the way recommended above, it will be found that no advantage is 
gained, and that the maximum effect has been attained by a simpler 
apparatus. 

Before quitting the subject of burners, it may be right to advert to 
a frequent cause of disappointment in their performance. The per- 
fection of an argand burner is, that the flame arising from it shouid 
appear ina continuous cylindric sheet, with a smooth upper edge, and 
without forking points. This is sometimes very difficult of attainment, 
however carefully the jet-holes may be gauged by the pricker. There 
are two causes for this irregularity; one is, that, if the drill which is 
used be blunt, a little blaze is pushed aside by it when it is forced 
throngh the plate in which the jet holes are pierced; this blaze ad- 
heres to the edges of the hole, and interferes with the passage of the 
gas, and being unequal in its effects, renders the flame forked. The 
other cause is, that the inside of the burner is seldom turned true, and 
that the shoulder in which the pierced disk rests, is not of equal 
width all round, and sometimes may be so thick in some places, that 
the drill, when it gets through the disk, strikes against the shoulder; 
this likewise interferes with the issue of the gas. To avoid these 
causes of irregularity, the following precautions are essential. When 
the seat for the disk is turned out, the inside space between the inner 
and outer walls of the buruer should be turned true for a quarter of 
an inch inwards, and no more shoulder should be left than just enough 
to support the disk in its place. The disk should then be put into its 
seat, but not finally fixed. The requisite number of holes should then 
be drilled in it, and slightly counter-sunk to take off the barb. The 
disk should then be reversed (that is to say, the counter-sunk face 
should be put inwards), and finally fixed in its place. The blaze which 
may have been pushed through with the drill will now be on the ont- 
side, and may be easily removed by the file, or by © slight counter- 
sinking, which is the preferable manner, us the smooth-edged ‘holes 


will ke sin clean than those with a sharp arras, the application 
of an old tooth-brash being sufficient to keep them in good-order:.  - 
-. The above observations apply chiefly to the illumination of the :in- 


teriors of buildinge,.and Jt may be proper to notice the circumstances 
which require torbe attended to in lights witch, being _— exier- 
nally, are in some degrees exposed to the weather, ‘The most im- 


es 

porta “Of these are the street lamps. ‘These iaay either be, sivas 
‘tied : ‘pawe 

ieterrals betwees them may be emailer, and ‘atily a 

owed for each. Various ‘local idepations : 

well as some other points; bat it should be kept im mind, thet 

best amall light is 


neem eee 






singte jet be al- 


the 
r the a jet of three inches and a half or 


four inches ov the fish-tail jet of three inches high, and that for 
more | Fights the argand ie preferable to all others. The la 
bat-wing, #0 mueb used in large public lamps, is wasteful, smokes t 


lantern, and does not give light in proportion to its expenditure. 

In moat towns, framed square lanterns are used for street lamps, as 
it ja said that globes are apt to be obscured in cold weather by the 
deposition of the water generated hy the combustion of the gns. It is 
no doubt true, that if proper precautions be not taken, this inconve- 
nience would be felt, and the water which would trickle from the 
apertare in the bottom of the globe would be liable to freeze in severe 
weather, and so to close up the access for air, that the lamp would 
swoke or go out. In all other respects, globes have undeniable ad- 
vantages over framed lanterns, as they protect the flames better in 
high winds, and they are kept up at much less expense. 

Some years ago I pointed ont to the commissioners of police of this 
city, that advantuge might be taken of the acknowledged Loe pro- 
perties of the elobes for lighting the streets, aud the alleged defect be 
obviated by constructing the tin tops with chimneys which should 
reach down to the points of the flames, and by their current carry off 
the water while stil in a atate of vapour, and so prevent it from being 
‘condensed on the sides of the globes. This plan was immediately 
tried, and having been found successful, was adopted in all the lamps 
erected chang betel It occasionally happens, that from the jet 
being deranged, the gas is directed past the tin chimney instead of 
into i, and if the weather be cold, it is immediately observed that a 
deposition of water takes place inside the globe, and its sides become 
dim. The adj t of the bumer restores the proper action, and 
the globe remains bright. This plan having now stood the test of 
muny years experience, may safely be recommended for adoption 
wherever new street lamps are erected. 


QN SETTING OUT RAILWAYS ON SIDELONG GROUND. 


Fig. 1~Sidelong Ground. 
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derable distances, and be fitted with powerful: burners, or the | | 





must determine this, as. 
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above the balance line, at which the slope cuts out on the bigher side. 


= Hor HR—~AR=sz+R zg, of the height above 


the balance linc, at which the slope cuts out on the lower side.—3,__ 
For example, in the case of a 20 feet catting with base 30 feet, 

slopes 14 to 1, and the surface of the ground varying in level from 

3-9 feet above the centre peg,* at 15 feet on one vide to 3°9 feet be- 

low at the sume distance on the other side. 
By formula 1, (20 4+ 3:9) lu == 10 xr —3-9 x. 


R“T 


99-2 =< 2 at 1g Lae 598,415 = 738, 
th horizontal distance to be set off from ventre stake on higher 
side. 


Again, by No. 2, 30 10—-3-0% 10 = 39 x + 102. 
161 eae 


11°5 eo 

At 14 to 1 = 17-2 +. 15 = 92-95 horizontal distance to be set off 
from centre stake on lower side. 

It is here understood that these catculations are made in the evening 
after return from levelling, the depths of cuttings or embankments ob- 
tained by reference to a section run before hand over the centre line of 
way, and that the results of widths are pegged out on the following 
morning. 

Aacthes example is here added, in which the eros is shown as 
bi irregular, although few instances occur to such an extent unless 
perbaps in Cornwall, &c. The depth of entting und slopes with base 
same as before ; levels supposed to be taken at A BC D on one sile, 
and at E and F on the other. The extent of levels necessary must be 
ge rs ai judgment of the party acting. 


= 8 
C4: F == 15° 
i D 56 
12°2 levels above A. 28: levels below A. 


lt is clear that in order to equalize the inelination of the surface, we 
must obtain a fi forming an arithmetical pr ion, in three 
terms to the amount of the higher side levels, but in two terms only to 
that of the lower. 

Take 12°2 as before, of which 2°04 is the number required for the 
ai side inclination, and 23 of which 7-7 is the figure for the lower. 
T rinatiane, Pe our previous formuie— 

1. (20 +- 2°04) 10=: 10 e«— 2°04 2. 

220-4 = 7°96 2. 
27-69 = 2 at 1h to 1— 41°58 4 15 = 5653. : 
$6°53 to be set off 2s the horizontal distance from centre peg on 
higher side, correct °9 of a foot. 


Again No. 2. 20% 10-— 7-7 10 = 7-7 «+ 10.2. 
123 a= 17-7 z, 
==@ at 13 to l== 10°42, + 15. 


6°95 
= 26°42 to be set off as the horizontal distance fram centre peg fer 
lower side. 


I remain, your obedient servant, 
B. W. Jacuson. 
Radcliffe Terrace, Goswell Road, 


* The centre peg in this case supposed to be level with ground. 
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IMPROVEMENTS IN RAILWAYS AND THE WHEELS OF 
LOCOMOTIVE ENGINES AND CARRIAGES. » 


In the first place, the leading and trailing wheels of locomotive en- 
gines either with four or six wheels would work better were each 
wheel to be keyed upon a separate ahaft, so as to revolve independent- 
ly.* ‘Fhis may easily be done in the following manner: let the wheels 
be keyed upon their respective shafts in the usual way, with either 
outside or inside bearings, which ever may be the most convenient, 
and let the shafts have middle bearings to mect in the regulating line 
common to all. If the wheels and axles are made in this way, the 
wheels un the outside rail would revolve quicker than those on the in- 
side, and would allow the engine to find its own bearings. This would 
be particularly evident in going round curves, und would be the means 
of preventing many accidents from se being very liable to be 
thrown off the rails on those parts according to the present system. In 
the second pees it is ight ea that each of the leading and trailing 
wheels shall be keyed upon a hollow shaft, in the usual way; these 
shafts to have no external bearings, but to be bushed with brass bored 
to fit the solid shaft, or spindles which will be required to work into 
them. The solid shafts to liave a bearing at each end, and one in the 
middie if required. Tis plan will allow the outside and inside wheels 
to revolve independently on the curves or utherwise, and will also pre- 
vent them wearing irregularly. Should any obstacle be thrown in the 
way of the engine, the wheels revolving separately would prevent it 
from coming oif the rails, as the wheels would act asa check to each 
other, or as a complete check or guard rail on any part of the line as 
hereafter expluined, 

Thirdly. ‘he wheels to be made of either wrought or cast ircn, (the 
latter would be preferable,) and to have a flange on each side, by 
which plan they would not be required so strong as those now in use, 
because they would take the lateral concussions or side jolts more 
equally than the present kind. Should the engine be thrown to one 
side, both wheels would take an equal share of the strain or jolt, 
whereas in the present system the wheels on one side take the whole 
strain. ‘This properly adjusted, the conical wheels may be dispensed 
with, as well as the check or guide rails upon the whole line, which 
latter checks are a great nuisance. In the plan thus proposed the rails 
would be laid level or horizontally wcross and not at an angle as at 
present, and the wheels would have to be the segment of a cirele+ npon 
the face, iv pluce of being conical, Each wheel woul thus act as a 
eheck rail for the other during the whole of the juurney. Should the 
rails be out of gange so as tu cause the wheels on one side of the en- 
gine to muunt upon their flanges, and throw the train off the rails, as 
is very often the case with the present system, the double flanges 
would obviate this evil aud keep the engine in ils proper course, until 
the wheels again fuand their places. The switches will remain with- 
out alteration, bat the points may be altogether dispensed with. By 
this method of working, there will be v aie asuving in the wear and 
tear of the engines and rails, it will reduce the cost of pra a the 
engines and road in repair, and lessen the friction, as well as the 
quantity of fuel with all other expenses in like proportion. In cone 
structing the permanent way much time might be saved, as no atten- 
tion will be required in laying the rails toan angle, as they would then 
be horizontal where the road itself is straight. Giving to the outside 
rails the proper rise in the curves, the angle of the two rails will m- 
cline both one way, and not reverse to each other as at present, ‘This 
will afford the engine another mechanical advantage on the curves, 
giving gravity a much greater opportunity of acting uguingt the mo- 
mentum of the machine. The engive will also be hept tn its proper 
course in the curves much more forcibly than is afforded by the present 
method of laying railroads by the present system, as the angles of the 
two rails ure acting aguinst each other, the outsides of both being 
Ligher than (he insides, und causing a great friction upon the axles, 
brasses, wheels, aud rails; this the proposed alteration will entirely 
obviate. All the conical wheels now in use, through: concussions and 
constant due upou the rails, squeeze out on one side. Ne conical 
wheels retain their proper form much Jonger than two mouths if daily 
at work ; each wheel causes the flange of the opposite wheel te act 
with great force on the inside of the rail, and vice versa. The large 

hollow fillet that is left inthe angle of the fianges of the wheels crushes 
' down the inside angle or corver of the rails ; which the proposed whicels 
would obviate—the weight of the vehicle would be also much better 
distributed over the surface of the rails. This alone js a great induce- 
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Our correspondent will fil that Mr. Coles bas anticipated him, if he re- 
fars'to dhe Journal for Agri] last, where he will seo deseribed a meihiad of 
making (he whicels revolve iidependently of cach other-—Lo. 

“t Wheels with conéave rims were used on the Penryln Jrou Railway. See 
Reyrtory of Arts, &c. for 1803, page 285.—Kp. 
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ment to the introduction of double flanged wheels on looge axles, ag 
the rails would last double the length of time. | 

In the fourth place, the doub!e flanges would prevent the wheels 
squeezing out, as they seldom squeeze out on the side next the flange, 
and being all made from cust iron, there would be no spreading. & 
longitudinal shake or clearance that is generally given to the axles in 
their brasses will not be required, as the action of each being entirely 
in itself, and inclosed in brass, will retain the oil much longer and not 
require that attention which the present do. Were the engines and 
carriages made according to this arrangement the loss of power in the 
curves would not exceed from 8 to 10 per cent. above that used on a 
straight line, always of course depending on the radius of the curves. 

In the fifth place, the whole of the engine and tender wheels should 
be furnished with double flanges, the latter to be of different diameters ; 
causing thus different depths from the face of the wheel to the tops 
of those flanges. ‘The reason of this will be easily explained. 

Railways at present are nothing but « series of complication of 
curves, vl differing in intensity. Ro carry cngines round those con- 
tinually changing curves without trailing and phe friction, would 
require wheels of greater and less diameters, and this difficulty I pro= 
pose to surmount by means of thuse flanges, which will become bona 
fide for the time the wheels of the machine. 

To enable me to make use of the above arrangements, I propose to 
have radiated plates or segments put down on each side of the main 
rail, at such a depth from the face of the rail, as to cause the wheels 
to be lifted from the rail, and allow the flinges to act on those sege 
ments; the machine rolling at one time on the large flange, at another 
time on the small, und from thence on the fice of the wheel, those alter- 
nations of course depending on the nature and radins of the curve. 
The length und position of those serments would be found by a caleu~ 
lation depending on the intensity of the curves. 

Were engines, carriages, &c., provided with such wheels, and the 
railways with segments to suit, it would be next to impossible for the 
train to Jeave the line of road; for, even supposing the whole of the 
tires on one side were to come off, the train would be hept in its 
course by the double flanges of the wheels on the opposite side. At 
present if a single tire comes off, the engine is precipitated from the 
rails, and if without any more serious result, the train is detained till 
the arrival of another engine, train, or other means of locomotion, 

1 may in addition mention that the fatal accidents arising from 
furious driving which is more or less practised on all lines, and is a 
terror to all travellers who have not the iron nerves of his Grace the 
Duke, would be altogether prevented; for not even the velocity of 
100 miles per hour could force th: engine or carriages of the line, so 
firmly would the wheels be bound to the rails, and so sweetly would 
they glide round the corves if made on the above construction. 

With many apologies for intruding my ileas on your aequai 

Lam, your obedient servant, 
Vil. baal ANDIOWSs 








Pucdidington, Murch 26, W411. 


Ps. Were the wheels and segments ca‘ealated for each other, the 
parting or cutting of the shais cond be dispensed with, aul they 
wight remain just as they are at present. 


W. A. 


MR. MUSHET’S PAPERS ON IRON AND STEEL No, 2. 


Sin—lt is my intention in this letter to make a few remarks on 
the latter part of the paragraph in Dr. Ure's dictionary (allucted to in 
wy former letter) in which he says “the tucorrectness of Sfushet’s 
statement becomes most tountfest when we see the white lamellar 
east iron melted in a crucible lined with charcoal take no increase of 
weight, while the gray cast iron, treated ta the snc manner, becomes 
considerably heavier.” 

This remark is as inupplicable to my table of propartions as the 
remark made in the former part of the paragraph. My experiments 
were confined sulely to the changes produced in the character of irom 
by the fusion, not of cast iron, but of bar or malleable irun in contact 
with certain quantities of charcoa. 

L have no whero professed to account for (he a/i ged fact that while 
white cast iron wheit fused alone with chareal dues not increuse-in 
weight, gray cust iron does, nor have fauy where eithor assertert or 
denied that the fact is as stated by Or. Cre, and I cannot halp think- 
ing that it is unfatr in that geutlemon, to saise up objections which 
have no foundation except in his own iinagination, in order to throw 
them at whit he calls my statemeat. | | 

in my former letter the difliculty of ubtaining an inoreuse of weight 
in fusing cast fron alone with ebsresa', is accounted for by the praat 
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fusibility of that kind of iron whieh, before the high temperature ne- 
cessary for fhe exertion of the greatest force of atinity, can be raised 
upon it as a solid, occasions it to pass into the fluid state, in which no 
union can take place between it and the carbon. 

The table of proportions, as hos been already observed, is a simple 
recapitulation of the results of the fusion of bar iron with given quan- 
tities of charcoul to exhibit the various states and qualities of cast 
iron and cast steel. By these results it appears that less charcoal is 
required to form white cast iron than to coustitute gray cast iron, and, 
after forty years’ observation and experience this is still my decided 
opinion. Dr. Ure on the contrary thinks that common white pig iron 
contains a maximum dose of carbon and that the grayest pig iron of 
the blast furnace contains less. Hence it may be inferred (accordin 
to the reasoning of Dr. Ure,) that white cast iron when fused with 
charcoal, does not increase in weight, because it is already so saturated 
with carbon as to be unable to take up any more, and that gray cast 
iron, when fused in the same way, does increase in weight, because it 
contains a comparatively small quantity of carbon, and can therefore 
absorb an extra dose in its fusion with charcoal; but in what quantity 
this absorption takes place, or to what extent, the reader is left to 

uess. 

Dr. Ure, follqwing Karsten, says that white pig iron contains from 
43 to 54 per cent. of carbon, and gray iron from 34 to 4 per cent., but 
the gray iron may, according to Dr. Ure, be considerably increased in 
weight by its fusion with charcoal. If we suppose this increase of 
weight to be from 2 to 24 per cent. (from experiment I know it may 
be more), then we shall have, for the quantity of carbon in gray cast 
iron, the original quantity, from 34 to 4 per cent., and the experi- 
menta] quantity from 2 to 24 per cent., making from 54 to (4 per cent. 
@ proportion exceeding the maximum quantity assigned by Dr. Ure to 
white cast iron. 

The following remarks will throw 2 little light upon the subject, 
and enable us to explain the phenomena without having recourse 
either to the theory of Drs. Cre and Karsten, or to the expedient of 
impuguing the accuracy of the table of proportions. 

Tere white pig iron of a definite character, manufactured under the 
same cinder and circumstances in the blast furnace, and found to con- 
tain at all times the same quantity of carbon, it might be possible to 
arrive at some certain conclusiun as to the results to be obtained by its 
fusion with charcoal. But if we consider that the white cast iron, 
particularly of this country, is generally made accompanied by a black 
or blackish brown cinder, containing portions of unreduced iron, it will 
he obvious that we have to deal with an impure and imperfect state 
of the metal, varying in quality as the proportions of carbon, oxide of 
iron, or earthy matter be absent or predominant. Hence the great 
difficuliy of stating any thing definite on the subject, or of arriving at 
any satisfactory result, as we may use many different sorts of white 
ig iron, more or Jess pure, and containing more or less carbon to deal 
with. 

By those who, like myself, have entered largely into this field of 
investigation, white cast iron has been estimated to contain from 14 
to 2 per cent. of carbon, (and not from 44 to 54 per cent., as Dr. Ure 
has it,) together with a fraction of the unreduced ore and its accom- 
panying earthy parts in combination with the iron, even when its 
fracture appears to be the must dense. The existence of these im- 
purities is made most obvious in fusing white and gray cast iron in 
crucibles, und observing their molten surfaces respectiveiy. The 
white iron, according to the degree of its impurity, presents upon its 
surface a quantity of slaggy mutter, varying for 4 to 2 per cent. on 
the weight of the iron, while, under similar circumstances as to fusion, 
8 gray cast iron exhibits a pure convex surface without a trace of 
slag. 

Keain in the cementation of white cast iron by heating it in contact 
with charcoal, with a view to convert it into gray iron, should the pro- 
cess be interrupted after a few hours’ exposure, the surface of the 
iron will be found covered with minute hemispheres of slag of various 
diameters (but vone of them exceeding half a tenth of an inch), opaque, 
containing iron, and easily displaced. At a more advanced stage of 
the cementation, the hemispheres of slag will be found to have parted 
with their iron, to have become more brittle and transparent, and to 
cover small globules of iron which (as evidence of the reduction of 
the metallic oxide onited to the iron before alluded to) have inserted 
themselves on the surface of the bar. When white cast iron with a 
polished surface is used in a similar experiaent, the hcmispheres of 
slag and globules of iron do not make thelr appeurance, but oozin 
take place which form themselves into highly magnetic matters wit 
a specular surface, adhering partly to the iron and purtly found in the 
chareaal, from whence they are easily withdrawn by meats of -a 
magnet, ; ; 

it seems obvious from these facts, that a portion of weight may be 


THE CIViL ENGINEER AND ARCHITECT'S JOURNAL. 


. TSigaee,, 


thus lost (namely the oxygen of the oxide and the glass which has 
been disentangled from the metal by a process of incessant reduction), 
sufficignt to account for white or lamellar pig iron, or some sorts of it, 
not increasing in weight when fused in contact with charcoal, in as 
much as the sum by weight of the oxygen, an unreduced but separated 
oxide and earth, may equal, or amount to more than, the carbon ab-. 
sorbed during the operation, and make it appear not only that no ine 
crease takes place, but that actual loss is sustained without calling into 
question the disposition which white cast iron may have to absorb or 
repel carbon in its fusion with charcoal. 

ere it possible to obtain white cast iron as free from oxide and 
earthy matter as gray iron, and were it to be found on experiment 
that such iron gains no weight by its fusion with charcoal, while gra 
iron does, J should be inclined in some measure to account for this 
(as in my former letter) by the early fusibility of the metal, and from 
its being a more rapid conductor of heat than gray iron, which causes 
it to enter into fusion before an absorbing affinity can be instituted 
between it and the charcoal, while the latter, being a worse conductor, 
remuins longer us a solid in a high temperature to absorb the carbon. 
Some sorts of white cast iron pass into gray iron in the crucible with 
facility, but not with any material augmentation of weight, the oxygen, 
oxide, and earthy matters lost being equivalent to the carbon gained, 
In other white pig iron T have experienced a decided increase of 
weight, while its fracture remained apparently unaltered, but more 
frequently when the white iron was changed to pray. 

The same anomalies attach to the seale of manufacture. Different 
ores tend, according to their constituent parts to produce various 
qualities of iron as to their degree of carbonization, and some, when 
smelted alone, uniformly produce white iron. 

These various shades of quality all vanish in the crucible through 
the application and medium of lime, to which is to be added as much 
argilluceous schist only as will convert the lime into a pure porcelain 
slag. Fusion under these circtnstances, and with 5 the weight of 
iron of charcoal, will convert the most imperfect white cast iron into 
the most beautiful carburet, ss a in point of saturation of carbon to 
any thing that can be produced in the reduction of iron ores in the 


| crucible, and superior to any thing that is produced from the blast 


furnace. Under the most favonrable circumstances, the increase of 


‘ weight in these cases selilum exceeds § per cent, while the same 


experiment tnade with grav iron would acquire an additional weight 
of from 2 to 2? per cent., clearly indicating the loss which is sustained 
in the fusion of white iron from the cunses before mentioned. 
Your's 
Dd. 
Coleford, April 27, 1541. 


QUERIES. 


Sin—I should feel obliged if vou, or any of your numerous correspondents 
could afford me any information on the subject of the instruments and ma- 
chinery, which have been at various times invented for the purpose of assist. 
ing and facilitating draughtsmen in the correct delineation of existing build. 
ings, under different titles, as the Camera Lucida, Perspective Machiue, Ac. ; 
many improvements have of late ycurs been made in this department, and it 
is of these that I wish to obtain information. And f canvot help thinking 
that it is far from being an unimportant subject to the profession, as it tends 
greatly to facilitate one great object of travel to the architect, viz., the ob- 
taining of strictly correct delineations of the different structures which may 
fall under his notice, with the least possible waste of time. In conclusion, 
T hope that gentlemen may be induced to furnish the names, &c. of any in- 
struments of this description they may have secu, in order that their relative 
value may be known, as it has often happened in this profession as in others, 
that inferior and inadequate instruments have been employed merely through 
ignorance of the existence of better. Iloping that you will pardon my 
troubling you. 

I am, Sir, your hunble servant, 
Ancut. ANuL. 


Str—Hf any of your readers could give me information on the following 
subject, 1 should be obliged to them, 

How is the permanent way laid on the Greenwich arches? what is the 
cost of keeping Jt in repair: what thickness is there of ballasting between 
the ruif and the extrados of the arch at the crown? and what is the cause 
of the feeling of rigidity, and of the jolting complained of on that line * 

How are these points arranged on the Manchester and Birmingham, and 
other lines, where a railway is carried for a considerable distance on arches ? 

The comparative advantages of these methods, with any suggcations re- 
specting them, will oblige 

. Your obedient servant, ne 
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STEAM NAVIGATION IN AMERICA. 


Francts Anrnony Carvatrer ox Guastner, during his 
sojourn in the United States, in= — 


[From the Journal of the Franklin 
1. History and eatent of Steam Navigation. 


<, the North American inventor of steam navigation, constructed, in 
the year 1807, the first steam boat upon the Hudson river, tfmake regular 
trips between New York and Albany. The voyage of 145 miles was then 
performed in 33 hours. The success of this enterprise laid the foundation of 
steam navigation in the United States, 

Up to that time the barks upon the Ohio and Mississipi were propelled 
partly by sails, partly by oars and poles; from Cincinnati to New Orlcans 
(1600 miles), such a bark came down in five weeks, and went up in 80 to 90 
days; for its management nine men were required down, and 24 to 32 up 
stream. In March, 1811, the first steam boat built by Fulton, in Pittsburgh, 
called the Nete Orleans, was launched on the Ohio, and commenced in De- 
cember of the same year, to make regular trips between Natchez and New 
Orleans. The time required to make the trip of 300 miles between the two 
places was three days down stream, and seven to eight days up. The boat 
performed in a year only 13 trips up and down, or 7800 miles. A passenger 
paid 18 dollars for 1 passage down, and 25 dollars for one up stream. 

Fulton constructed several other steam boats in the United States. He 
afterwards went to Europe, to bring into cxeention there. his important in- 
vention; but he found no encouragement in England, and when he proposed 
in laris the introduction of steam navigation, le was derided by the Trench, 
and Napoleon declared him av adventurer, Five vears clapsed, before Bell, 
in 1872, constructed the first steam boat at Cilasgow, in Scotland, Steam 
navigation now came more and more into practice in Europe, mnt las as yet 
not attained such an extent there as in the United States, (except England.) 

On the 6th of May, 1817, the first steam boat, the £nterprize, went up the 
Mississippi and Ohio, from New Orleans to Louisville, and arrived there on 
the 30th of Mav, or in 25 days. As the barks at that time required nearly 
three months for the same journey, the inhabitants of Louisville were in such 
an ecstacy, that they conducted the Captain Shrive, around in triumph, and 
gave hima public dinner. The steam boats upon the western aud sonth- 
western waters were now constantly increasing in number, and in 1834, they 
counted already 234; in the vear 1838, their number rose to 400, In 183), 
there passed through the Louisville and Portland canal, in the State of Ken- 
tucky, 406 steam boats, and 421 Nat boats, with a tonnage together of 76,325 ; 
in the year 1837, passed through the same canal, 150) steam hoats, and only 
165 flat boats, with a tonnage together of 242,374. 

In the year 1818, the first steam boat was launched on the great north- 
western lakes; in 1835, they were navigated by 25 steam boats, and in 2838, 
the number of steam boats was 70. In the year 18314, 88 new steam. boats 
were built in the United States; in 1837, or three years after, 131 new steam 
boats were launched. The largest ship-yards for building steam-boats, are at 
New York, Philadelphia, Baltimore; at Louisville, New Albany, Cincinnati, 
Pittsburgh, and St. Lonis. 

In total, there were in the summer of 1838, about 800 steam hoats in 
operation in the United States; the greatest number, in any one State, be- 
Jonging to New York, viz., 140. 

The travel in steam boats along the sea-shore has, as 1 observed in my 
former letters, heen mostly superseded by railroads, located in a more or less 
parallel direction to the sea coast; and will, probably, when the whole rail- 
road system is completed, entirely cease ; but the steam navigation upon the 
navigable rivers is getting more into practice ; its increase in the last two or 
three years, has contributed much to diminish the navigation with sailing 
vessels or barks; not only all kinds of merchandise without exception, but 
also provisions, as grain, flour, meat, &c., are carried in steam boats as well 
up as down stream, aud while the freightage is almost the tame as upon the 
barks and sailing vessels, the goods arrive much sooner at the place of their 
destination if carried in steam boats, and are, therefore, less liable to be 
damaged. ut still more has heen done. Upen the Ohio river, stone coals 
are now brought by steam hoats, 250 miles, down to Cincinnati, or rather 
the flat boats, loaded with coal, are taken in tow and brought down the river 
by steam boats, and the empty barks taken back in the same way, because 
the cost of transportation is found to be less in this manner. It is true, the 
extremely high wages of the boatmen and all other labourers, contribute 
rauch to this extraordinary result; but, as I shall have occasion to show, 
hereafter, the crew of a steam boat is also very well paid, and it is to he 
ascribed entircly to the perfection in the construction of vessels and the en- 
gines used in them, and in the application of steam, as also to the improved 
arrangements in the steam boats generally, that they have produced in America 
the reaults which have been arrived at neither in England nor in any other 
part of Europe. 

The Americans boest of a system of navigable streams in the southern and 
south-western states not to be met with in any other country of the globe; 
they maintain that the length of the Mississippi, with the Obio and all other 
tributary streams, comprises an extent of 100,000 miles of water navigable 
by steam boats. I would not answer for the correctness of this number, but 
‘the Mississippi alone is navigated by steam boats from New Orleans, under 
the thirtieth degree, to the Falls of St. Anthony, under the 45th degree of 
north latitude, a distance not less than 2000 miles, and the number of navi- 
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gable tributary streains of the Mississippi is indeed so large, that an European, 
who is accustomed to our short travels by steam boats, can only, by being an 
eye witness, conceive the magnitude of the system of steam navigation in this 
country. There are daily, at least fuur or five steam boats starting from 
New Orleans for Pittsburgh, in the business season, and as many arrive daily ; 
the distance is 2000 miles, or two-thirds of that from England to New York 
across the Atlantic, and nevertheless the voyage ia regarded as nothing extra- 
ordinary, and is undertaken after a few hours preparation. 


2. Construction of Steam Ruats and the Engines used therein, 


The steam boats in America, with the steam eagines used in the same, are 
of three entirely ditferent plans of construction. Those upou the eastern 
waters, comprising the sea along the coast of Boston to Charleston, S. C., and 
all rivers emptying into the same, have condensing engines with large upright 
cylinders, and long strokes, the larger boats draw from five to seven feet 
water, and go with a speed of from ten to fifteen miles per hour. Upon the 
Mudson river, the distance from New York to Albany, of 145 miles, is per- 
formed in eleven to twelve hours up stream, and in nine to ten hours down 
stream, including the stoppages at fifteen or twenty landing places, where 
passengers come on buard or leave the boat. T took a passage in the steam 
boat, North dmerica, on the 23rd of SNovembcr, 1850, from New York for 
Albany; as the river was already nearly half frozen over, a great deal of 
floating ice was coming down; the boat left New York at five o'clock in the 
evening, and arrived at Alhany the following morning at seven o'clock; we 
made, therefore, including all stoppages, over ten miles per hour up stream. 
The length of the vessel is 200 feet, greatest width 26 feet; she has two 
Werks, the lower of which, where the engines are, is about three feet above 
the level of the water; she has two separate cabins, the gentlemen’s cabin, 
which is, at the same time, the dining rvom, and the ladies’ cabin. We had 
320 passengers on beard, each of whom slept ina berth, and as sufficient 


“room appeared still to remain, one may imagine how colossal this floating 


palace must be. Two steam engines with 52 inch eylinders, move the paddle 
wheels of 22 feet in diameter. The pressure of the steam of this, as of most 
of the steam boats upon the eastern waters, is about fifteen pounds per square 
inch, and the stroke eight to ten feet; the steam is generally cut off at one- 
third or one-half of the stroke, and operates by expansion. For a voyage 
of 145 miles, 29 to 30 cords fof 128 cubic feet} of soft wood are required. 
The North America draws, when loaded, six feet; but there are passe 
boats upon other rivers in the east which draw, when loaded, only 24 to 30 
inches of water, and move against strong currents. 

The steam boats in the west, or upon the * western waters,” are, through 
out, very flat, and go, when Joaded. generally five feet deep, some, however, 
ouly thirty to thirty-six iiches. When the water ina river is only thirty 
inches deep, the steam-boat contains only the engine aud fucl, and the cabins 
The pas- 
senger boats have two decks, the upper one is for the cabin passengers. The 
elegant beats contain a large splendidly furnished aud ornamental saloon, 
used as the dining-room, and an adjoining saloon for ladies. The saloons 
are surrounded by small apartments, (state rooms), each of which contains 
two berths, and round the state rooms is an open gallery, to which a door 
opens from each state room. Such a vessel offers io an European an im- 
posing and entirely novel aspect. All steam-boats upon the western waters 
have high pressure eagines, the pressure of steam being from 60 to 100 
pounds per square inch, Often two engines are used in a boat, and then 
cach engine propels oue of the paddle-wheels. The cylinders are horizontal, 
the stroke is eight to ten feet, and the steam is generally cut off at tive-cighths 
of the stroke, and then operates by expansion. The escaping steam is applied 
to heat the water pumped from the river, before it gets into the boiler, 

The third hind of steam-boats is to be found upon the lakes in the north 
and north-west of the Union, they generally go much deeper than the former, 
are more strongly built, and are propelled partly by condensing and partly by 
high pressure steam-engines. 


3. Progress of Steam Navigation since ils introduction in the United Slates 


The perfection attained in steam navigation may be estimated after a com- 
parison of the former and present performances of steam-bouts, andl of the 
former and present rates of charges for transportation of passengers and mer- 
chandise. 

In the year 1818, a cabin passenger paid for a passage in a steam-boat 
from New Orleans to Louisville. a distance of 1450 miles, 120 dollars, and 
for returning, 70 dollars, the passages up took twenty days, and down, ten 
days; at present, cabin passengers pay, in the most clegant steam-boats, 50 
dollars for a passage up, and 40 dollars for onc down stream; while they go 
up in six, and down in four days. These charges include boarding, which, 
cousidering the abundance and choice of the victuals, &c., ought to be esti- 
mated at two dollars per passenger per day. The fare is, therefore, now, for 
the passage alone, taking the average between a trip up and down, (excluding 
board), 2°41 cents per mile. Less elegant boats take cabin passengers up in 
eight days, for 30 dollars, and for 25 dollars down in five days, which, after 
deducting one and a half dollars per day for board. gives only 1°22 per mile, 
at an avcrage between a trip up and down. : 

Upon the lower deck of these steam-boats, which is a few feet above the 
surface of the water, are the deck passengers, who provide their own meals, 
and pay for the same passage of 1450 miles, only cight dollars; if they assiat 
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the crew in carrying wood upon the baat, they pay onty five dollars. dn the 
former case they pay, therefore, per mile, 0°55 centa, 

Merchaniize was carried, before the introduction of steam navigation, in 
sailing vessels, which took a vad of 150 tons; in the year 18]7, the charge 
for freight per pound, from New Orleans to Louisville, was seven to eight 
conts; in 1819, the steam-boats commenced enrrying freight, aud imme- 
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diately reduced the charge to four cents per pound. At preseni, the charges ~ 


per one hundredweight, from New Orleans to Louisville, are according to the 
quality of the goods and the season, at least 33 cents. and at the moat, ouc 
and a half dollars; at an average they may be taken at 62) cents for the 
distance of 1450 miles. This makes O-K6 cents per ton per mile. 

Between Cincinnati and Louisville, the first steamboat, General Pike, was 
put in operation in 1415, and made, weekly, a vovage down ta Louisville, 
480 miles, in cighteen hours, and np again to Cincinnati in forty hours. A 
eabin passenger paid at that time twelve dollars fur a passage. At present, 
the steani-boxts have so much increased in number, that at lea.t six beats 
are daily starting from and arriving at Cincinnati or Louisville. Upon the 
finest boats, 28, for inetance. the Pike and frenklin, the fare is four dellars, 

the time oceupied in going up is, meluding all stoppages, fifteen hours, 
and in going down only clever hours; bat these boats have frequently made 
& Passage up in twelve, aud a passage duwn the river in seven and a quarter 
hours; in the latter case the speed was therefore over twenty niles per hour. 
If one doilar he deducted for board, there remain three dollars for the 
passage. which is at the rate of two cents per mile. The deck passengers 
‘who assist in taking in wood, par only one dullar, or two thirds of a cent per 
mile and find theiy owu victuals. For merchandize, the charges are fifteen 
cents per cwt., or two cents per ton por mile. 

From Cincinnati to St. Louis, the vuyage is 3x miles down the Ohio, and 
192 yailes up the Mississipi river, making together 730 miles. The passage 
to St. Louis, or from there bach, is performed in four days. A cabin 

ger pays twelve doljars, of which we ought ta deduct at least four 
dollars and seventy cents for board, this leaves onjy one cent per mile for the 
passage only. The deck passengers pay four dollars without board, which 
tmakes nearly one half cent per mile. Cioods pay. at an average. 50 cents per 
one hundred weight, 17 cents per ton per mile. 

Upon the Hudsou river, the passage fare is, in the most elvgant boats, 
three dollars for the distance of 145 miles between New York and Albany, 
which gives two cents per passenger per mile; for meais an extra charge is 
meade. In legs elegant steam boats, passengers are carried the same distance 
for one dollar, and at this moment even for 50 cents, which gives enly oue- 
third of a cent per tile. 

From the above data we may infer that, at an average. cabin passengers 
upon the Americau rivers pay aceording to the elegance of the steam hoats, 
from two and a half cents down to one cent per mile (board not included), 
and deck passengers only about one half cent per mile; both travel. taking 
the average between up and down stream, with a speed of 2 miles per hour. 
Goods upon the same steam boats are carried, at an average, for one and one- 
third cents per ton per mile. 

These striking results, which are attained nowhere else, are chiefly derived 
from the insprovements constantly made in the construction of the boats and 
their engines. Of the 800 steam boats at present navigating the American 

hardly two will be forad of an entirely similar construction; the 
stearn engines, though subject to the same principles of steam power, differ 
from the English in nearly all their parts. Hut three vears ago, eight days 
were required for atrip fram New Orleans to Louisville, which is now regu- 
Jarly performed in six. The most remarkable result is. that a boat of 400 
tons required, 20 vears ogn, for this vovage of 1450 miles, 360 cords of woor 
while at present, for a six days passage only, the same quantity of wourl is 
required. 


4. Rise of Wages, and uf the Prices of all Requisites for Sieam Boats during 
the last year. 


What appears most striking, is, that while the charges for transportation 
have Leen constantly reduced during 20) vears, wages and the prices of all 
coniouditics rose from vear to year. The captain of a steam boat received 
20 yeurs ago, a salary of 1000 dollars per year, now he gets, upou the better 
boats, 2000 dollars, Every steam boat has two pilots, who change every 
four hours: cach of them received, in 1822, only 60 dollars « month, but 

that tie their salary has risen, and was, in 1833, 300 dollars, which 

is still Bow pxid to the pilots of the best boats; there are also two engineers 

upon each steam boat, their salury was, in 1822, only 40 dollars per month, 

Tose in consequence of the great demand for engineers, to 100 and 150 

dollars, The firemen and common labourers received, 20 years ago, only 14 

dollars per month, aud gct now 30 to 40 dollars. The whole crew, besides, 
have free Loard upon the steam hoats. 

The provinions necessary for the nourishment of the passengers upon the 

‘boats, have risen in price during the last five years, 33 per cent. 

The stean boats upon the western wuters usc, almost exclusively, wood es 
fucl for the engines, which, 20 years ago, was quite valueless; in 1834, it 
sold un the Obio and Mississippi, for 14 te 2 dollars per cord, and costs at 
present 2} to 34 dollars; the. price has therefore increased in the last five 
Years, about 5 per cent. : 

5. Coat of Steam Boate. 


upon the western waters, whose plan of construction 
great advantage upon our rivers in Europe, are, aa 1 ob- 


The steam boats 
‘~“* be adopted to 
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served already, principal constructed in Louisville, Cincinnati, and Pitts- 
burgh. Gneraily, the hull of the vesuel is built by ship carpenters, the 
steain eugine delivered from a manufastury, and put on the boat, after which 
the joiners build the cabins and fuish. the whole. Three dlitfereut classes of 
mechanics are therefore required, with whoin separate contracts are made ; 
there are, however, individuals who undertake the building and furnishing of 
a whole stcamer by contract. As the prices differ inuch according to the 
solidity and elegance of the vessels, I herewith state the cost of some of the 
steam boatagwhich are among the best. 

Between Cincinnati and Louisville, the two steam boats, the Pike and 
Franklin, make regular trips, carrying the United States mail; one of the 
two goes daily up, the other down, the river. The Franklin ix 183 feet in 
length at ber deck, and the extreme width is 25 fect, the depth of hold, or 
the distance from the keel tu lower deck, is 64 feet. The tonnage 200 tons. 
Upon the upper deck are 42 state rooms, cach with two berths, making, in 
all, 84 berths; but mattrasses are laid npoea the floor of the dining room, 
when required, and 150 cabin passengers may sleep upon the boat. The boat 
is propelled by two engines, the pressure of steam ise;ghty poundsz 
inch, ihe diameter of the cylinders, which are in a horizoutal position, is 254 
inches, the stroke seven feet. The steam is cut off at 4 of the stroke, and 
acts through the remaining 3 by expamion. The dinmeter of the paddle 
wheels is 22 fect, their width 11 feet, the dip is 22 inches, the paddle wheels 
generally make 28 revolutions ina minute. The length of the connecting 
rodis 23feet. There ure six boilers of wrought iron on board the boat, each 
23 feet in length, and G0 inches in diameter, each boiler has two fluces of 15 
inches diameter. 

At an averare, the steam boat carries }25 passengers, one half in the cabins, 
and the uther half on deck, and besides 25 tons of goods. With this load 
she draws six fect water. The boat was constructed in the year 1836, and 
the cost was o— 

Dollars. 


For the hull, at twenty-five dollars per ton...... 5.000 


— two steam engines .,...... ee rr ee Cala 

— joiners’ work for cabins ii eke QUO 
—— <raperies, mirrors, bedding, aud other furni- 
ture in the state rooins, saloons and kitchen 

Total weeee es 30,000 


This boat is, as observed, one of the most solid and elegant; other steam 
boats of the sawe dimensions have cost 5600 dullars tess. 

Amougst the steam boats of the largest claas, which rau only between New 
QOrleaus and Louisville, the Sudfane and the .fmbessedor, are now mucli 
favoured by the public: the cdmbassadour has 215 fect length of deck, and 3o 
feet extreme breadth. Her tonnage is 450. On the upper deck ave 44 state 
rooms, each with two Lerths, bat as many beds may be arranged upon the 
floors of Lie sawons. Of (ue two steam oigiues, each has a horisoatal cylin- 
der of 25 inches diameter and eight feet stroke; the steam acts witli a pres- 
sure of ninety pounds per square inch, and is cut off at 4 of the stroke. The 
diameter of the paddle wheels is 22 feet, their width 12 feet. The boat 
generally carries 200 tons of goods up, and 300 tons down strcam, hesides 
100 cabin and 150 deck passengers; she draws, cmpty, five feet, and when 
loaded. seven feet water, The hull of this boat has cost 12,000 dollars, the 
engines 17.000, the joiners’ work, and the whole inner arrangement of thix 
highly elegant structure, amounted to 31,000 dollars, making the cost of the 
whole boat 60,000 dollars. It niust, however, be observed that great and 
costly alterations were made during the construction, so that her cost would 
actually not exceed 55,009 dollars. 

Well instructed individuals, who are very much interested in the subject 
of steam navigation, estimate the cverage cost of astcam boat upon the 
eastern waters, at 45,000 to 50,000 dollars, upon the western watcrs, after a 
special calculation, at 23,500 dollars, and upon the lakes, the average between 
the two, or at 39,000 dollars, Consequently all the steam boats, which were 
in operation in 1838, have cost as follows, viz. 


dollars, 
351 boats upon the eastern waters, at............ $7,500 16,672,540) 
385 ditto WOSECIT 2. occ cnt ce cr eens 23,500 9,047,500 
64 ditto WskeBys es ce cere cer we evenss Go, OUD 2,240,000 
800 steam boats, each at an avcrage cost of........ 34,950 27,960,000 


Now, a8 since the introduction of steam navigation. 1,300 steam ~ 
were hnilt in the United States ; the whole capital invested by the Ame! 
in steam boats, amounts to 15,435,000 dollars, the greater portion of which 
has been expended in the last five years. 
(To be continued. ) 


New Motive Power for River Navigation—A Brussels paper 
arrival in that city of Dr. Beck, the inventor of the plan for navigating the 
rapid rivers againgt the stream by means of a motive power that is te- 
. _ Ited to be without limits in its operation, and in whieh he uses neisher 
steam nor jad power, nor hauling from the banks, It is stated that M. 
Wagner. of Franckfort, the inventor of the application of elecfrem = “" 
power to navigate boats, &c., Dr, Hastiger, president of the Physical . E 
“— t, M. Pauli, the first royal enginerr of Bavaria, and ingiy other 
-. aw. ,. _ deientifie men, have proved by experiment ~ es 
of this important invention. - | 
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. . ON WARMING BUILDINGS WITH HOT WATER. 


dn Answer to Messrs. J, Davies and G. ¥. Ryder’s Report on Perkins’ System 
of Warming Buildings by Hot Water. (See the Journal for April last, 
page 137.) By A. M. Perkius, 


Tus excitement that has been occasioned by the destruction of Messrs: 
Craft and Stell’s promises in Manchester, by fire, arising from the bursting of 
the furnace-coil of a bot water apparatus, on “ Perkins’ system of warming 
buildings by means of hot water,” and the measures taken in consequence hy 
the Manchester Assurance Company, have created an alarm as to the general 
safety of his plan, which the patentee feels it incumbent upon him to show 
is unfounded, and to prove that whenever accident has oceurred, it may in 
every case be traced, cither to the improper construction of the apparatus 
in the first instance, or to carelessness and mismanagement in the we of it. 
It appears by a report which has been extensively cireulated by the Man- 
chester Assurance Company, that # cominittee of the Directors of that com- 
pany was appointed “ to inquire into the nature of the accidents which have 
reccutly occurred from the use of hot water apparatuses, and to report 
thercon ;” in pursuance of which resolation Mr. Johu Davies and Mr. George 
Vardou Ryder were directed “ tu institute a personal investigation info so1e 
of the cases referred to, anil to anake such experiments as might tend to 
satisfy their minds as to the causes of the accidenta which had occurred.” 

Tn the report presented by these gentlemen to the directors, they commence 
by describing “ the appearances observed” at some of the places which they 
visited. These appearances consisted of “ wond, maiting, and cushions, in 
a variety of places contiguous to the hot water pipes, having been charred to 
an alarming extent,” and that Mr. Barbour’s wareliause had “been on fire, 
close to the pipes, at different times and iv different places.” The Unitarian 
Chapel in Strangeways, also showed marked © appearances,” the floor being 
charred black, and at the Natural ilistory Muscum in Peter Street, the mat- 
ting on the floor had been charred, ard the floor itself appears to have heen 
scorched. The whole of these appearances were produced by one and the 
smne cause—the overheating of the pipes; and this was doubtless occasiuned 
by the disproportion of the furnace-grate and draught to the furnace-cuil, 
like that erected upon Mr. Walker’s own premises, for the purpose of Messrs. 
Davies and Ryder’s experiments, Mr. Rawthorne’s communication respecting 
the Strangeways Chapel affords sufficient evidence of an ill-proportion and 
ill.constructed apparatus, the deficiency of heat, great consumption of fael, 
offensive scent, andl charred wood, are convincing proofs that the quantity of 
tubing laid down in the chapel was insufticient to afford a proper supply of 
wartoth; and the endeavuur to procure more heat by extra firing sutticiently 


accounts for the great consumption of fuel, and the uffensive scent given out | 
lu an apparatus justly proportioned,, 


by the pipes when thus overheated. 
the water circulating in the pipes can receive but a given quantity of heat, 
and any fue! artded beyond that point vould not couse thom tu becoue over. 
heated, It is necessary here ty describe what “ Perkins’ system of warming” 
really is; for the patentee utterly disclaims the apparatns experimented upon 
by Messrs. Davies and Kyder as his, any further than that the pipes were 
closed in all parts. 

Perkins’ apparatus, then, consists of a continuous or endless tube, closed 
in all parts, a portion of which is coiled and placed within a duly p-oportioned 
furnace ; from this coil the rest of the apparatus reccives its heat by the cir- 
culation of the hot water flowing from its upper part, and which, cooling in 
its progress through the building, returns into the lowest part of the coil to 
be reheated. The expansion of the water, when heated, is fully provided for 
by the expansion tube, which is of three inches diameter, aud of sufficient 
length to afford au expansion space of from tifteen to twenty per cent; this, 
long practice has proved, is ample for the greatest heat which can be attained 
by the water, as it expands oniy five per cent. from 40°, its point of greatest 
density, to 212°, the boiling point. This tube is placed at the highest part 
of the apparatus, and is empty when the water is cold; the furnace is pro- 
vided with a damper, by which the fire may be regulated at pleasure. In a 
well managed apparatus this damper is in general nearly closed after the fire 
has become well ignited. and the draught is so regulated that little more 
than a stunbering fire is kept up, which at once economises fuel and prevents 
the possibility of the pipes being overheated. The degree to which the 
damper should be closed depends entirely upon the goodness of the draught: 
and a very few days’—even a few hours’ experience will show the person in 
charge of the apparatus the point at which i¢ is desirable 10 keep. To 
most of the apparatuscs recently erected by the patentee, a self-regulating 
damper has been attached, acting from the expansion and contraction of the 
pipe; when this becomes heated beyond any given point to which the 
damper has been previously regulated, the elongation of the pipe by the 
excess of heat acting upon the handle of the damper, partially closes it; the 
draught is thus checked and the fire lowered; the pipe consequently cools, 
and, in covling, contracts; the contraction again opens the damper aud the 
fire is revived. By this action of the self-regulating dainper any degree of 
heat from the pipes may be maintained within a few degrees; if the damper 
be 80 fixed as to work the apparatus at 250°, it will be found that the heat 
of the pipes will range between 255” and 245°, whatever quantity of fuel way 
be thrown upon the fire; thus again theoverheating of the pipes is effectually 
prevented, and an equal temperature at the same time obtained. 


. in the arrangement and fixing of aay apparatus, regard ought always to be 
had (as has been already stated) to the due proportions seater curthce, 
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heating surface, conducting and railiating surface, and draught; and where 
these bave been duly observed, accident becomes impossible, even if the 
damper shoud he left wide open. It is not deemed necessary here to atate 
the proportions the above surfaces should hear to each other, but their ne- 
cessity is sufficiently obvious; an unlimited supply of heat arising from an 
excess of fire or heating surface and draught, with a limited means of carry- 
ing off that beat, must cause overheating somewhere, as is proved by the high 
temperature of the apparatuses at Birch Chapel, Mr. Barbour’s Warehouse, 
the Strangeways Chapel, and the Natural History Musenm; while, on the 
other hand, the due observance of these proportions renders an apparatas 
upon this system perfectly safe. Nor can it be considered that, in claiming 
attention to the foregoing points in constructing an apparatus, the patentee 
demands too much; itis the duty of every tradesman who undertakes to 
erect these apparatuses to nnderstand them; and to such an onc what hes 
heen said presents no difficulties; and surely common care and the usual 
degree of prudence required from every person attending upon tives may 
reasonably be asked for in the management of a hot water apparatus. 

After this brief description of what a hot water apparatas crected upon 
Perkins’ system ought to be, it is necessary now to examine whether the 
apparatus erected in Mr. Walker’s premises, and experimented upon by 
Messrs. Davies and Ryder, is to be considered as an apparatus upon Perkins’ 
system, and what degree of weight ought to be attached to experiments con- 
ducted as they were, aud upon such an apparatus. It appears from the 
repor&pf those gentlemen, that it consisted of 140 feet of tubing. of which 
26 feet were coiled in the furnace. With these proportions of tuving no 
fault is found; but it scems from the diagram annexed to the report, that 
only 1D inches of expansion tube was attached to it (at least only that quan- 
tity was left nnfilled with water), which, supposing it to be of three inches 
diameter, the largest size used, ts six inches less than the apparatus required. 
This, in so small an apparatus, is a serious difference when worked at a very 
high temperature; still, however, under ordinary circumstances, the apparatus 
would have worked. The damper is not once mentioned in the report, nor 
docs it appear that it was ever made the slightest we of during the experi- 
ments, so that the full force of the draught was admitted to the furnace at 
all times unchecked. even when it was loaded with fuel to repletion. This 
night suit the purpose of those who erected this apparatus with the express 
view of making it as dangerous as air, fire, end water, recklessly emploved, 
could make it; but what tradesman would introduce one so constructed into 
his etnployer’s premises? Hut more could yet he done to increase the dan- 
gerous tendency of this apparatus; and, accordingly, in the absence of Mr. 
Walker, a stop-cock was introduced, which, cutting off the greater part of 
the circulation, left only forty feet of the tubing out of the furnace, to carry 
off all the heat that could be communicated from /wenty-six feet within ti, 
with a fire out of all proportion to those surfaces, and a draught totally un- 
checked. With the apparatus in this state—a state ip which no man in his 
svuses ever before thonght cf working ove, cud which, it may he safely 
asserted, had never before occurred since the introduction of warming by hot 
water—preparations were made for un explosion. The process of “ignitiag,” 
“ destroying,” “fusing,” “inflaming,” and “ charring,” various substances, 
went on most prosperously, and, at length, the desired explosion took place, 
the fire was thrown violently out of the furnace, and the ignited embers were 
scattered in profusion over every part of the place. Some gray calicos spread 
around the furnace were alone wanting to complete the scene, and prt the 
finishing touch to this exquisite specimen of “ Perkins’ Hlot-water Apparatus.” 

But can it he seriously intended that au upparatus thus erected, and thus" 
worked, is to prove the danger, and cantion the public against the ny 4 
Perkins’ system of warming by means of hot water? Is the abuse of a tlie 
to be used as an argument for discontinuing the use of it? To what inven- 
tion will not such reasoning apply? Steam-engines, railways, all must vanisii 
before it, since, if great skill and cure ure not employed in their construction, 
and mucb caution and prudence in their application, they become imminently 
dangerous. 

Messrs. Craft and Stell’s premises were burnt down; the fire was caused 
by the bursting of the furnace coil of the hot-water apparatus, which threw 
the ignited embers among combustible materials, and set thein on fire. But 
was common precaution wed in placing the furnace in such an apartment. 
(the very walls of which were boards), and in surrounding it with grey goods * 
Would not a vault or a cellar have been a more appropriate place? and find 
the furnace been so situated, would the premises have been destroyed by 4hic 
esplosion which took place? This explosion was caused by a stoppage in 
the pipes; the water in them was frozen. It sppears the warehouse was 
closed on Saturday evening, and not opened again hefore Monday morning; the 
frost heing intense during the two intervening nights. A fire lighted im the 
furnace on Sunday morning was an obviows means of preventing such an 9c- 
currence; and it might have been supposed would have naturally suggested 
itself, Weather ‘of such extreme severity is not very frequent in Engiand, 
ancl the short time required for such a purpose (the necessity of it being evi- 
dent) could scarcely be consitlered a desecration of the day. And evetr after 
the pipes were frozen up, commion attention on the part of the fireman would 
have shown him the circumstance in a few minutes after the fire wax lighted ; 
the want of any circulation in the pipes heing always indicated by their great 
heat near the furnace and their coldness in every other part. Had the fire 
then been raked ont and the most exposed part of the pipes been thawe:] by 
the application of heat to them externally, the circulation might have been 
restored, and all would have been well. No precautions, however, of any 
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hind appear-to have been taken, and she endeavour to force a circulation in 
the state the pipes were then in, produced the disastrons event that ensued. 
It is not the object of the patentee ta throw hiame upon others, he only 
wishes to show that his apparatus may be used with perfect safety, if the 
same care and attention be beatewed upon it, as is required by every other 
mode of warming. 

There are some palpable errors in the report of Messrs. Davies and Ryder 
in their remarks upon the inequality of the heat given out by the pipes in the 
Natural History Museum, aud the manuer in which they attempt to account 
for it. They observe, that the heat in those pipes had been repeatedly stated 
to become the greatest at places remote from the furnace, anil that the fact 
was confimed by their own observations and subsequent experiments ; aud in 
another part of the Report they account for it by stating, that the ininute 
bubbles of steam which rise rapidly to the upper part of the flow-pipe hecome 
there condensed into water again. From this acknowledged fact they deduce 
the inference that. “‘as condensed steam wherever it occurs produces about 
seven times as much heat as the same quantity of water at the kame tem- 
perature. we have at once a reason for the heat of the pipe being generally 

ater at a distance from the furnace than contiguous to it.” This ia a nani- 

absurdity, for it is impossille that increase af leat can be produced by 
the condensation or cooling of steam. There cannot, therefore, be the slightest 
doubt that the statement of those gentlemen, that the heat is generally greater 
at points distant from the furnace (han contiguous to it, is founded altogether 
in misconception and error. Another ubservation from which crronegus con- 
clusions are drawn is, that the temperature of the pipes is inthuenced hy the 
variation of their internal diameter, this is not the case; the amount of heat 
conducted off depends upon the surface exposed to the atmosphere, and not 
upon the internal diameter. Equal surfaces exposed to the atmospherc give 
off cqual heat, whatever variation there may be in the velocity of the current 
of the water within the tubes. 

The objection No. 1, relative to the possibility of an explosion from the 
inadequacy of the expansion tube, has been already met in the description of 
the apparatus in the former part of this paper; and overfilling the apparatus 
is impossible while the filling-pipe is made the only medium of supplying it, 
and the screw-plug of the expansion tube is at the time of filling taken off. 

In objection No. 2, it is inferred that, because a pint of water may be con- 
verted into steam capable of exerting a powerful mechanical force, and pre- 
sent & pressure upon the tabes “ sufficient to ensure their destruction,” that 
such must inevitably be the case. Ten years’ experience has, however, proved 
the contrary; any quantity of steam which can be formed in an apparatus 
properly put up, the tubes are perfectly able to resist. 

Objection No. 3 supposes the presence of hydrogen gas in the apparatus 
to be a common occurrence, justead of a very rare one; and where it has 
occwred it has invariably arisen either from a faulty construction of the ap- 
paratus, or great neglect in its management. Admitting. however, that hy- 
drogen gas has heen formed within the pipes, no explosion can be produced 
by its expansion, as its expansive power is fur Jess than that of water; neither 
can it explode within the pipes by ignition, as it requires an admixture of 
atmospheric air to render it explosive. 

The rewaining objection urged against the use of the apparatus is, the dan- 
ger of explosion from atoppage in the pipes. This is a very unusual occur- 
rence, and rarely happens except in seasons of very severe frost, when it may 
always be prevented by keeping @ slumbering fire. The addition of three 
per cent, of ealt to the water will also prevent it from freezing, even during 
auch severe weather as was experienced last winter. The objection of stop- 

x by extraneous substances getting into the pipes, is scarcely worth no- 

3; the last operation of the workmen in erecting a new apparatus is always 
to scour the pipes well through by means of a forcing pump, and then to 
close then up. How then can any substances get into pipes thus closed in 
every part, except by design ? 

It seems that previously to putting up the apparatus at Mr. Walker’s, those 
at the Natural History Museum, and Messrs. Vernon and Company’s, had 
been tried and found “unsatisfactory ;” that is to say, they could not be 
sufficiently overheated. The patentee can show Messrs. Davies and Ryder 
some hundreds of apparatuses that would prove still more “ unsatisfactory” 
to them than those just named. Since the foregoing remarks were written, 
Mr. Perkins has received a letter from Sir Robert Smirke, in which that gen- 

says, “J am sorry to know that you think the partial use of my 

answers to the questions seut to me from Manchester (as printed in the Re- 

there) has been in any degree prejudicial. If it bas been so, I think 

you ought in the reply you are about to publish, to counteract that effect, 

especially as it was one not at all intended. They should, at least, have 

directed equal attention to my remark that complete security, under every 
contingency, might be obtained from the adoption of your safety-valves.” 

Comment upon this is unnecessary; it only strengthens the fecling which 
the perusal of Messrs. Davies and Ryder’s Report has very generally produced, 
viz, that it is very unjust, and that the absurd experiments detailed in it were 
conducted with any view rather than that of candid investigation. 

If those who possess the means of obtaining the information would make 
known the causes of all the fires that have come under their cognizance with- 
in the last eight or ten years, as far as they can be ascertained, the patentee 
is confident that such a statement would speak more in favour of his appara- 


tus than the most laboured arguments. There are uot wanting, however, 


‘many persons even ia Manchester itself, who, placing more confidence in 
their own knowledge of the apparatus, founded on several years’ experience, 
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than in the Report, hav’ uuhesitatingly expressed theit detertnination to con- 
tinue the use of it-ae heretofore. fe RE” Be a es ge 

The safety-valves, alluded to by Sir Robort Smirke, have been bat recently 
applied; and effectually provide for any casualty which con arise from a 
stoppage in the pipes. 

In conclusion, the Patentec begs that the Directors of Assurance Companies, 
aud the public generally, will not hastily fora their opinion of Perkins’ hot- 
water apparatus from the very erroncons reports which have been circulated 
respecting it, as it is his intention to request a committee of competent gen- 
tlemen connected with insurance offices to inspect an apparatus properly con- 
structed, and which he wishes to have subjected to any test to which such 
committee may think proper to submit it. 

6, Francis Street, Regent Square, 

April 1OFA, VEAL, 





LOCOMOTIVE ENGINES IN AMERICA, 


We have received a copy of the Annual Report of the Canal Commissioners 
of Pennsylvania. Among the documents thereto appended, is the report of 
the superintendent of motive power on the Philadelphia and Columbia rail- 
road, in which an engine built by Mr. Ross Winans, of this city, is spoken of 
in the most flattering terms, which applies not only to the particular engine, 
but to the class of engines built by Mr. Winans. We extract the following 
from the report :——“ In addition to the different engines of the ordinary con- 
struction purchased by the undersigned, is one built by Ross Winans, of Bal- 
timore, which, as well as others, was contracted for by a resolution of the 
Board, previons toa the date of my last report. The general principle upon 
which this engine is constructed is similar to the one which, by the order of 
my predecessor, had been placed on the road near a vear before my appoint- 
ment. It is, however, entirely different in its proportions. 

“This engine was constructed by special orders, as an experiment in the 
use Of anthracite coal as a fuel to generate steam ; and, on trial, has met all 
my anticipations. It is very lorge and heavy, with more than double the 
power of any other machine on the road. Jt burns anthracite coal exclusively, 
and from the additional space of fire-box, obtained by its increased size, has 
advantages in the use of that article, which is not, and which cannot be pos- 
sessed by any other plan of engine. It is intended exclusively for the 
transportation of heavy trains of burthen cars. It wilt haul double the ordi- 
nary train, but owing to its great weight, must be run very slowly over the 
road.” 

We have understood that this cngine rests its entire weight on four pro- 
yelling wheels, cach wheel supporting ahout the same weight as each one of 
the fro propelling wheels of the largest class six wheel engines on the Vhila- 
delphia and Columbia road. The engine last built by Mr. Winans, and which 
we have before noticed, is still more powerful than the one spoken of in the 
report; but having overcome the difficulty that has herctofore been deemed 
insurmountable, of placing eight whecls under his engine, and connecting the 
motive power with all of them, so as to get. the adhesion of the cutire weight, 
without having a weight on any one wheel which is oppressive to the road. 
The engine now furnished weighs 19°33 tons, when in running condition, and 
is mounted on cight propelling wheels, which divide the weight equally 
among them, putting 2°42 on each wheel. The passenger engines of Norris’ 
construction, in such extensive use, weigh about 10 toms when in running 
condition; but as they have only two propelling wheels, the greatest adhe- 
sion which they can render available, is that resulting from 6°70 tons resting 
on the driving wheels, which is but little more than onc-third the adhesion 
obtained by Mr. Winans’ cight wheel engine, while the weight on each driv. 
ing wheel of the Norris is 3°35 tons, nearly a ton more than the weight on 
each wheel of the eight wheel engine. The power of every locomotive en- 
gine is limited by the greatest adhesion of its wheels on the rails; the adhe- 
sion is directly as the weight resting on the propelling wheels collectively, 
The greater the weight bearing on any one wheel the more destructive to the 
road. The greatest economy in transportation results from the use of the 
most powerful engines that can be employed consistent with the strength and 
character of the road on which they are to run; hence the advantage of in- 
creasing the number of propelling wheels. 

An account was published a few days since, in a Philadelphia paper, of a 
gross load of 4814 tons being drawn over the Philadelphia and Reading Rail. 
road»by an engine built by Messrs. Baldwin, Vail and Hufty, the weight of 
which is stated to be 11°92 tons, and the weight on the driving wheels 6°30 
tons. As this is less than one-third the weight on the driving wheels of Mr. 
Winans’ eight wheel engine, which has been shown to work to the full extent 
of its adhesion, it follows that it would be capable of taking over the Read- 
ing road three times the amount of the load above-named.— Baltimore 





The Railway Guard's Whistle-—Upon one of the London and Birmingham 
trains an apparatus is fitted up, consisting of rods attached to every carriage, 
and under the contro) of the guard, communicating with a whistle on the 
engine, called the “ guard's whistle,” quite distinct from the one sounded 


by the driver, and used only to give warning to him, to increase or decrease 
‘bie 


to stop, &c., according to signals prévious! etl and under- 
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'  SROOREDINGS OF SCIENTIFIC SOCrETIES. 
INSTITUTION OF CIVIL ENGINEERS, 


February 9.—-The Presipent in the Chair. 


Mr..S. Seaward explained the Table of Velocities of steam ships, which 
accompanied his paper. (See Journal for last month, page 168.) 

The top line of figures represents the number of horses power, ranging 
from thirty to three hundred. The side line gives the tonnage of the steam 
ships, rising progressively from one hundred to twelve hundred tons. The 
intermediate spaces show the number of knots or nautical miles, which a ship 
of given tonnage, with a certain power, will travel through still water per 
hour. 

The tonnage is calculated by the old rule (13 George IIL. cap. 74): “ From 
the length substract #ths of the breadth, multiply that sum by the extreme 
breadth in the wideat part, and again by } the breadth, divide the product 
by 94, and the quotient will be the true tonnage.” 

The Table is constructed ypon the principle, that each vessel of a good 
modern form will carry, at @ proper draught, a weight equal to her measure- 
ment tonnage, and is presumed to be loaded equal to her tonnage, either by 
the weight of her engines, fucl or cargo, and it terminates at thirteen hnots, 
at which speed the engines alone become the full load of the ship. The 
mode of constructing and of using the table was fully described, and exau- 
ples were given. 

It was shown, that an engine of thirty horses power would propel a ship 


of twelve hundred tons burthen, at the rate of 4 knots per hour, while three | 
hundred horses power would only propel the same ship at the rate of 103 — 


knots per hour. Hence, ten ties the power would only produce about two 
and a half times the speed. 

The principal points in the paper were more fully dwelt upon, and in an- 
swer to questions from some of the members, Mr. Seaward remarked, that no 
steamer in England had ever been propelled at more than fifteen geographi- 
cal miles per hour, through still water. 

In some of the Governinent mail packets, the engines and coals were the 
full cargo of the vessel. The table did not apply to vessels overladen with 
power, for as the weight iucreased in the ratio of the power, so the immersed 
sectional area was augmented, and the lines of the vessel which wight be 
well calculated for speed when at a proper draught, became lines of retarda- 
tion, and the engines did not work up to their proper speed, uwing to the 
depth to which the paddle floats were immersed. For instance :—The wheels 
of the “ British Queen” have been plunged between six and seven feet, in- 
stead of four feet, which was the calculated dip; the engines at the same 
time diminishing their speed so much as to reduce the effective power from 
five lundred horses to nearly three lnndred horses. 

The only advautageous way in which great power could be applied, would 
be by contriving to prevent the increase in the weight of the machinery and 
fuel, and those engineers, would he most successful who could so apply the 
materials of coustruction, as to ensure strength without the usual correspond- 
ing increase of weight. 

Mr. George Mills, from his experience as a ship-bnilder, at Glasgow, was 
enabled to confirm all that Mr. Seaward had advanced. On the Clyde, the 
employment of an excess of power in ateam vessels had been carried to the 
greatest extent, without producing corresponding advantages, either for speed, 
or in a commercial point of view. It would appeur that the same error had 
to a cortain degree been committed on the Thamea, but less than on the 
Clyde; for on the latter river there were vessels with nearly double the 
power, in proportion to size, as conipared with any vesse] on the former river. 
He believed that on the Thames no vessels had so much as one horse power 
for each register ton, whereas on the Clyde, there were steamers of seyenty 
to eighty tons register, having single engines, with cylinders of fifty-four 
inches diameter, which was more than one hundred horses power. It would 
appear that this application of extra power had only obtained a very moderate 
speed, while the great first outlay, with the commensurate current expenses, 
had reduced the commercial profit to the lowest point,—of this the proprie- 
tors alone could give any account; but as to the specd attained, he had seen 
three steamers of identical tounage leave the Broomiclaw at the same tine, 
their engines being respectively of one hundred and ten, eighty, and sixty 
horses power; yet their speed was in the inverse ratio of their power: the 
vessel with the smallest engine arrived at Greenock first, the greatcr power 
second, and the greatest last. These remarks were only applicable to river 
boats. With regard to sea-going vessels, the system had not been carricd to 
so serious an extent, yet with them the average proportion was about onc 
horse power to two register tons, and some few reached as high os onc horse 
to one and one-eighth of a ton. 

As an example of an augmentation of power producing an opposite result 
from that which was intended, Mr. Milla mentioned two vessels called the 
“ Tartar” and the “ Rover,” built by him and his (then) partner, Mr. Charles 

Food. They were each of about two handred and twenty tons register, 
built from the same draught, and in every respect as similar as possible —ex- 
cept that the engines, which were by the same maker, were respectively of 
one hundred ond seventy, aud one hundred and thirty horses power; yet 
whenever they worked, together, the one with the smaller power proved ber- 
aclf the faster vessel, either in a calm, with tho wind, or evén ageinst it. The 
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“s Adohiiles,” Liv: steamer, which lately had an addition of thirty feet ts 
her length, and eighteen inches to her breadth, augmenting the tonnage about 
one-fifth, had improved her speed upwards of one mile per hour, although 
she carried a much heavier cargo than hefore. . 

He had built a vessel of five bundred and sixty tons register, with 
of one hundred and thirty horses power on board—a proportion of power to 
tonnage of one to four; the stowage for cargo was ample; the accommoda- 
tions for passengers excellent. She drew little water, and her speed was 
much greater than vessels of double her power. Yet in spite of all this, the 
vessel could not find a parchaser, because the power was not nominally large. 

It would be asked—why, with these and so many similar instances, such a 
system was continued? It was not likely that the engineers would complain 
of having orders for large engines; and there were certain dimensions pre- 
scribed for the vessel, to which the ship-builder was under the necessity of 
conforming. 

The chief cause of mischief, however, was the fiat of the public. It was 
believed that a great power would remedy want of speed and all other evils, 
and it was found indispensable for ensuring the confidence of travellers. 
Hence, the shipowners, who depend upon the public for support, were ob- 
liged, against the conviction of their experience, to keep up the errors occa- 
sioned by ignorance. 

The President observed, that the condemnation of large power should not 
be carried too far, as experience alone had produced the increase of weight, 
strength, and power, of the present engines, compared with those of the early 
steamers which were built, instancing the /falifav Packets (Canard’s), which, 
with their great power in proportion to tonnage, had performed their duties 
satisfactorily. 

Mr. Mills explained that the Halifax Packets were built for the especial 
purpose of carrying the mails only. to perform the voyage in a given time,— 
about twelve days. The engines were built by Mr. Robert Napier, after the 
model of those of the * Great Western,” which used their steam expansively ; 
similar provisions had been made in the Halifax Packets, but the expansion 
valves were seldom used. 

Mr, Field agreed with the principal part of Mr. Scaward’s paper, but he 
would prevent an erroneous conception of the term overpowering a steamer. 
A vessel could not have too much power, provided that power could be ad- 
vantageously applied, without causing too deep an immersion. A good result 
could be produced ouly by keeping a proper proportion between the machinery, 
the vessel, and the paddle wheels, and immersing the hull of the steamer only 
as deep as the true lines of draught. 

Mr. Vignoles observed, that in this countr¥ the reputation of engineers de- 
pended upon the commercial success of the works they engaged in. An er- 
roneous public opinion might have influence at present; but if the engineer 
and ship-builder would determine to break these trammels, aud produce such 
vessels as should force conviction upon the public mind by the speed attained, 
and show the proprietors the consequent commercial advantage, the present 
system would soon be abandoned. 

Mr. Parkes culogized Mr. Scaward’s candour in describing the errors in the 
first construction of the engine on board the Vernon; more was frequently 
to be learned from failures than from successful efforts, and no comtmunica- 
tions to the Institution would be so useful as those which gave accounts of 
defective design or construction, with the details of the methods adopted for 
remedying the defects. Ile directed attention to the performauces of the 
“ Great Western” steam ship, which at Icast equalled those of the Halifex 
Packets, without the disadvantages of being unable to carry cargo, or of bhip- 
ping so much sea, when the weather was foul. The important featare of 
economy of fuel on board the “ Great Weatern” might be in part attributed 
to the use of steam expansively. It was very desirable that the Institution 
should possesa very full drawings and a description of the “ Great Western,” 
so as to be enabicd to compare them with those of the Halifax Packets, 
which had been promised by Mr. Ge Mills. He would impress upon 
manufacturers of marine engines the necessity of adopting a correct and uni- 
form nomenclature of the power placed on board steam vessels. The nomi- 
nal sailing power did not accord with any calculation. 

Mr. Field believed the Table of Velocities calculated hy Mr. Seaward to be 
yery nearly accurate. The speed of the “ Great Western,” when londed to 
her proper draught, has been as high as 13,4,th miles through still water. 
There was an error in the alleged spced of Cunard’s vessels; they reached 
Halifax in ten days, Boston in three days more, and then had still one day's 
voyage to New York. The average duration of the voyages of the ‘ Gircat 
Western,” was about fourteen days anda half. If two hundred tons were 
deducted from the tonnage of the “ Great Western” for cargo and the ac- 
commodation for the passengers, she would then be similar to the Halifax 
Packets, Tho engines of the “Great Western” were nominally estimated at 
four hundred horses power, and the average consumption of fuel ways twenty- 
six tons cvery twenty-four hours. 

During the discussion, Mr. Cabitt had calculated the following Table, 
showing the rates of velocity which would be attained by substituting engine 
power, with ite consequent weight of one ton per horse power, for cargo, #0 
as to preserve the draught of water the some in all cases. 

Mr. Seaward remarked, thai his Table of power and velocities was corro- 
borated by Mr. Cubitt’s—the practical results yeritied both. The great dif- 
ference between the -“ Great Western” and the Halifax Packets consfated in 
the hetter adaptation-of weight aud power to tonnage, aud the more ccono- 
mical consumption of fuel of the former over the latter-—the one carrying 





cargo and 7 
Western” travelled farthér with the sathe quantity of fuel. 

Yap1x showing fhe power required to obtain various rates of speed in a 
steam vessel, where tho totahweight of cargo and engines remains in all cases 
the same, and in which, with » power of 30 horses, a speed of 5 miles per 
hour is obtaincd; the total weight carried being in all cases 1000 tone, and 
the engines weighing 1 ton per horse power. 


passengers, the other only the engines and fuel, yet ‘the “ Great 
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In answer to a question relative to American steam Doats, he believed that 
the build of the river steamers was very peculiar: some of them had cugines 
of 600 horses power on board, yet they drew only four feet uf water, whereas 
& sca-going steamer with that power would draw at least 16 feet. As far as 
he could ascertain, the actual well-authenticated speed did not exceed 144 
geographical miles per hour through still water. The fuel consutied could 
not be ascertained, as it was chiefly wood, taken on board at the places of 
stoppage ; there was a great consumption of steam at a very high pressure. 
Their machinery was not heavy, and was specially adapted to the veseels. 
Daily improvements were making in the form of vessels in England, and 
when high pressure steam and light engines were upplied to vessels of a dif. 
ferent form from those at present constructed, the speed must be increased. 
Some vessels were now building on the Thames of an extremely light con- 
struction, with tulular boilers, and the weight of the machinery would he 
only eleven cwt. per horse power. 


February 16.—The Parsinenr in the Chair. 


The following were balloted for and elected: William Radford, Heury 


John Gandell, William Bagnall, Thomas Bagnall. and James Bag- 
nall, as Associates, 


im tke manayement 
Hurron Grecory, Grad. Just. C.E. 


__ The working of a railway involves a number of practical details with which 

it is of great importance that the young engineer should make hiroself 

thoroughly ucquainted. Of these, one of the most important ix the manage- 

ment of a locomotive engine. 

The communication consists of practical remarks on this subject from the 

author's individual experience ; it ig divided into three sertions -—Ist. The 
. of an engine in the Station. @nd. Onthe Road, rc 


auf a"Locomotive Engine.” By 


of accident, 

Section Ist—~contgins instructions as tothe state in which an engine nuuwu 

be kept in the station, and a detailed account of the examination to which 
subjected previously to its starting with a train. The prin 


should be 
Working parts are memtioned, with 


the particular attention due to each; aud™ 


the proper supplies of oi}, coke, asd ‘water, enuimarated; “The ection otis 
cludes with ‘a Hist af the articlon neoensary to te tarviod ou tha tender’: °* 
Section 2nd~~enters fully intothe leading points of engine driving. After 
attending to the precautions to-be taken ia' starting, the -author-points out: 
the proper position of the engineman, and the attention which ire should give 
to the state of the rails, tle safety of the train, and the working of the engine. 
Instructions are then given for the production aud maintenance of e suffi- 
ciency of atedm, by the judicious m ent of water and frel. Tho proper 
height of the water in the boiler is described both under general and parti. 
cular circumstances, and the times at which it should be supplied: ‘with ob- 
servations on priming, on the action of the pumps, and their irregutarities. 

This is followed by remarks on the proper manner of supplying coke, the 
extent and periods of that supply, the proper height of the coke in the fire 
box, &e. 

Instructions are given for economizing and rendering the steam most oft. 
cient ; the mode of treatment to be adupted in case of extraordinary deficiency 
or excess; yules for stopping and starting at the stations; general hints in 
case of the whecls slipping, and of the heating of the axles; precaut 
measures to be adopted on curves, steep inclines, dangerous parts of the road, 
&e.; the care necessary fut an engine at the end,of each joumey, and when 
finishing its work for the day. . 

Section Srd—describes thuse accidents to which engines are most lable 
when running, and the steps to be taken under the cireumstances: viz.—The 
bursting of a tube, the lagging of the boiler catching fire, the failing of the 
feed pumps, the breaking of an axle, of a spring, or of the connecting rod, 
the disconnexion of the piston, of the eccentrics, or any of the slide valve 
gear, the fracture of the strap of the slide valve, and the engine running off 
the rails. 


“ Obserrations on the effect of wind on the suanension bridge over the Menai 
Strait, more expreially with reference lo the injuries which ths roadwayn suse 
tained during the storm of January 1839." By W. A, Provis, M. Inst, C.Z. 


In the month of December 1825, when the original construction of the 
bridge was nearly completed, several severe gales ocurred, and considerable 
motion was observed, both in the main chains and in the platform of the 
carriage ways. It appeared that the chains were uot acted npon simultan- 
eously, nor with equal intensity; it was belicved, therefore, that if they were 
attached to each other, and retained in parallel plains, the total amount of 
movement would be diminished. 

On the 30th of January, and on the 6th of February, 1826, some heavy 
gales again caused considerable motion of the chains and roadway, breaking 
several of the vertical suspending rods, and of the iron bearers of the plate 
form. 

These bearers were constructed of wrought iron bars, overlapping each 
other, and bolted together, with the ends of the suapending rods between 
them, for the purpose of giving stiffness to the stricture, The flooring planks 
were Ledted ta the bearers, and notched to fit closely round the sx ~ 
rods, which were thereby held almost immoveably in the platform. 

it was observed, that the character of the motion of the platform was not 
that of simple undulation, as had been anticipated, but the movement of the 
undulatory wave was obligue, both with respect to the lines of the hearers, 
and to the general direction of the bridge. It appeared, that when the sum- 
tit of the wave was at a given point on the windward side, it w& not colla- 
teral with it on the leeward side, but, in relation to the flow of the waye, 
considerably behind it, aud forming a diagonal line of wave across the plat 
forn, 

The tendency of this undulation was, therefore, 10 bend the bearers into a 
form produced by the oblique intersection of a vertical plane with the surface 
of the moving wave. The bearers were not catendated to resist a strain of 
this nature: they therefore were fractured gencrally through the eyes on each 
side of the centre fout-path, at the point of junction with the suspending 
rode, which being bent backward and forwards where they were held fast at 
the surface of the roadway, were in many instances wrenched asunder also. 

The means adopted for repsiring these injuries, aud for preventing the re« 
currence of them, were, placing a stirrup, with a bruad sole, beneath each of 
the fractured bearers, attaching it by an eye to the suspending rod, cutting 
away the planking for an inch around the rods, and at the same tite bolting, 
transversely, to the underside of the roadway, an oak plank, fiftecn feet long, 
between each two bearers, for the purpose of giving to the platform a greater 
degree of stiffness, combined with elasticity, than it previously possessed, 
The four lines of main chains were also connected by wrought iron bolts 
passing through the joint plates, and traversing hollow cast iron distance 
pieces,placed horizontally between the chains, 

The effects of these alterations were so beneficial, that little or no 


injury 
occurred for nearly ten years. 


On the 23rd of January, 1836, @ more than 

ubually severe gale cansed violent undulation of the platform, and broke 

several rods. There ean be little doubt that ten years’ constant friction,’ 
combined with the shrinking of the timber, had relaxod the stiffaeas of the 

platform, and pormitted an increased degree of undulation, The gate-keeper 

described the extreme amount of rise and fall of the rogdway in heavy gale 

to he not leas than sixteen feet ; the test amount af motion belug about: 
half way thetween the pyramids and the centre af the br” 

__Jn eousequence of the injuries sustained during this 

“"}, Rhodes were instructed to give in a eos upon - 

and.on any ftpairs or additions which m: ght appex 
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he t of the examination was tatiefittaty; the whole of the- masonry, 
main — __ ree Pay follers ‘ard trot’ work 
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as When psi oonatrudteds it wha; however, recommended, that “« greé 
rigidity should be given to the roaiways, do that they should net 
baad 90. easily under vertical pressure.” 

The bridge remained in the same atete entil the hurricare of the 6th and 
7th of January, 1839; during the night of the 6th, all approach to the bridge 
was impracticable; the bridge-keeper, however, ascertained that the road- 
ways were partially destroyed ; and he in consequence traversed the strait in 
a boat in time to prevent the down mail from London driving on to the 





bridge. 

When the day broke, it was found that the centre foot-path alone remained 
entire, while both the carriage waya were fractured in several places. The 
suspending rode appeared to have suffered the greatest amount of injury; out 
of the total namber of 444, rather more than one-third were torn asunder ; 
one piece, 175 feet long, of the N.E. carriage way, was hanging down and 
fapping in the wind; much of the parapet railing was broken away ; the ties 

dintance pieces between the main chains were destroyed ; the chains had 
réesinted ‘well in epite of the violent oacillation they had been subjected to, to 
stich an extent, as to beat them together and strike the heads off bolts of 
three inches diameter. 

Means were immediately adopted for restoring the roadways; and 80 rapidly 
was this effected, that in five days carriages and horses passed aver, while foot 
passengers were not at any time prévented from crossing. 

The account of the restoration of the bridge, communicated by Mr. Mande 
to the Institution, is then alluded to. 

The substance of the report of the author to the Commissioners of Her 
Majesty’s Woods is then given, and a review of the proposals made by Mr. 
Comins, Colonel Pasley, and others, relative to the restoration. 

The opinion of Colonel Pasley, “that all the injuries which have occurred 
to the roadways of Suspension a must have been caused by the violent 
action of the wind from below,” is then examined, and reasons given for the 
author's dissent from that opinion. 

The action of the wind upon the Conway and Hammersmith Bridges, is 
next examined; and from the amount of oscillation observed in all suspen- 
sion bridges, the conclusion is arrived at, that winds agkstrongly and preju- 
dicially on the fronts as well as on the horizontal surface’ of the platforms of 

on bridges, atid that the effect of winds is modified and varied by the 
nature of the country, and the local circumstances connected with ¢ach indi- 
vidnal bridge. Althongh differing in opinion with Colonel Pasley as to the 
general cause of injury to suspension bridges, the author agrees with him in 
the propriety of giving increased longitudinal rigidity to their platforms, to 
t or to restrict undolation. He advised its adoption in 1836, and ap- 
pled his pian of stiffening by beams, in 1839. He preferred beams to trussed 
framing, on account of the facility with which the former could be increased 
in number, to obtain any requisite degree of stiffness, and hecause he feared 
that traseed frames could not always be kept firmly in their true vertical 
sitions. 
a es showing the injuries sustained by the platform during the hurri- 
cane of 1839, accompanied the communication. 

Mr. Cowper was of opinion, that the real cause of injury to suspension 
bridges was the vibration of the chains and roadway. The whole suspended 
part, when acted upou by the wind, became in some measure a pendulum, 
and if the gusts of wind were to recur at measured intervals, according either 
with the vibration of the pendulum, or with any multiplies of it, such an 
amount of oscillation would ensue as must destroy the structure. He illus- 
trated this proposition by a model with chains of different curves, and at the 
same time pointed out the efficiency of slight brace chains in checking the 
vibration. 

Mr. Brunel agreed with Mr. Cowper in his opinion of the cause of injury 
to bridges, antl with the propriety of applying brace chains, for preventing 
the vibration. He then alluded to the introduction of lateral braces in the 
bridge rr by Mr. Brunel, senior, for the Isle of Bourbon. THe had 
been at the Menai Bridge during a severe storm, and had particularly noticed 
the vibration of the chains with the accompanying undulation of the plat- 
form. - The force of the wind was not apparently from beneath ; it appeared 
to act ae laterally. The chains were too high above the roadway ; 
their vibration commenced before the platform moved: the unequal lengths 
of the suspension rods then caused the undulating motion. His attention 
had latterly been much given to the subject on aecount of the Clifton Sus- 
pension Bridge, now erecting under his direction. The span would be seven 
hundred feet, and the height above the water about two hundred feet. He 
intended to apply the system of brace chains at a small angle to check vibra- 
tion. To two fixed points in the face of one pyramid would be attached two 
chains, each describing a curve horizontally beneath the platform, touching 
respectively the opposite sides of the centre of the bridge, and thence cx- 
tending to‘similay points on the other pyramid: there they were attached to 
two levers, the ends of which were connected with a counter balance of about 
four tons weight appended to each; these weights would hold the chains 
buffidiently extended to enable them to resist the lateral action of the strongest 
Winds without their being ao rigid as to endanger any part of the structure. 
By this contrivance the 
point to.He attained, 

Tn'all suspension bridges the roadways had been made too flexible, end the 






‘ glightést force was mifficient to chine vibration end undubetida, 
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: A The platform 
of the Clifton Bridge would have beneath it a complete sys of ough 
shaped triangular bracing, which would render it quite stiff. yt ver an 
voeate for bringing the main chairs down to the platform, ‘asst the Baris 
meramith Bridge, and for attaching the bearings to the chains at two pOiith 
only; when they were suspended by four rods, it not infrequently happeied. 
that the whole weight of a passing load was thrown wpon the centre sreperi= 
sion rods, and the extremities of the bearers were lifted up and relieved froth 
all pressure. The extent of the expansion and contraction of the chains wits 
a point of importance. In the Menai Bridge the main chains on a2 summit! 
day would be as much as sixteen inches longer than in 2 winter's night. At 
the Clifton Bridge the difference under similar circumitatices would he about 
twenty inches. The whole expansion of the back chain beyond the pyramids 
must be thrown into the suspended part. He would prefér having only one 
chain on each side of the bridge, and that chain much stronger than fs usually 
adopted, but in deference to public opinion he had put two; he believed that 
they rarely expanded equally, and hence an unequal distribution of the weight 
of the roadways upon the suspension rods occurred. A rigid platform would 
in some degree prevent this, but he had endeavoured to lessen the effects of 
unequal expansion by arranging a stirrup at the top of each suspending rod, 
so as to hold equally at all times upon both the chains, and thus cause eath 
to sustain its proportion of the load. 

Mr. Seaward had never seen the force of wind exerted at regular intervals, 
as Mr. Cowper had supposed; if the gucts were repeated at such intervals 
no suspension bridge, nor any elevated s':aft or chitoney in masonry, coul 
resist them. . 

Mr. Rendel believed that the errors committed ih the construction of sus- 
pension bridges had principally arisen fron engineers theorizing too much on 
the properties of the catenary curve, without attending sufficiently te the 
practical effects of wind in the peculiar localities in which the bridges weré 
placed. He could not agree with Mr. Cowper in his view of the intermittent 
action of the wind, or the vibrating of the chains. Observation had lea him 
to conclude that, in the positions in which suspension bridges were usually 
placed, the action of the wind was net uniform; for instance, it would act 
the same moment on the upper side of one end of the roadway, and on thé 
lower side at the other end. In this case, unless the platform possessed & 
certain degree of rigidity, undulation was induced and oscillation ensued, 
Braces and stays would not counteract this—nothing but a construction of 
platform, which made it in itself rigid by some mode of trussing, could with- 
stand this kind of action. He agreed with Mr. Brunel in his idea of reducing 
the number of the suspending chains. At the Montrose Bridge, which was 
432 feet span, he had endeavoured to avoid all complexity of contrivances by 
adopting a complete system of vertical diagonal trussing, which was ten feet 
decp—five feet above, and five feet below the platform—so as to insuré 
rigidity, and to produce that solidity which was egsential for preventing un- 
dulation and oscillation. 

Mr. Cowper reverted to the motion which he had found to be so casily 
produced by repeatedly exerting a small force at measured intervals against 
the main chains of the Hammersmith Bridge. He conceived that if the chain 
oscillated, the roadway muat oscillate also. 

Mr. Rendel contended that the motion produced by the impulses communi. 
cated by Mr. Cowper to the chain resolved itself into undulation, and not 
oscillation. He could not understand the advantages of the trussing adopted 
at the Hammersmith Bridge: it appeared to him that its tendency was, on 
the passage of a heavy weight, to relieve four out of five of the suspendin 
rods from their due proportion of the load, and to throw it ee the fifth rod, 
His object in the construction of the framing of such platforms had always 
been to spread the load quite equally, and rendering it rigid hy means of yér- 
tical trussed fraroing, to prevent the undulation which was the primary causé 
of oscillation. He would distinguish clearly hetween the two motions, and 
say, that undulation was a motion in the direct line of the platform, and that 
oscillation was a motion at right angles with it. Vibration was identical with 
undulatory action. 

Mr. Donkin conceived that a good system of trussed framing could alone 
prevent undulation or oscillation; if the framing were placed vertically, its 
tendency would be to prevent undutation ; if placed horizontally, to prevent 
oscillation: now, as Mr. Rendel had given it as his opinion, that the latter 
action resulted from the former, the system of trissing adopted by him at 
the Montrose Bridge would appear calculated to obtain the desired end. A 
slight exertion of force would produce a perceptible undulation, and a certain 
degree of vibration would result from the natural elasticity of the materials. 

Mr. Scaward remarked, that the degree of oscillation would appear to de- 
pend in some measure upon the distance at which the platform was suspended 
beneath the chains, and upon the distance between the poiuts of suspension 
of the main chains; if the platform were rigidly held at the extremities, the 
motion would be vibratory, and not amounting to undulation. 






Tie railway tiekets on the Manchester and Leeds line, invented by Mr. 
Eimondson, are printed by a minchine which gives each a progressive num- 
ber, und arranges them in‘order. ‘Iwo boys lately printed!’ 10,000 tickets in 


four hours, 
2F 


= THE PRESIDENTS CONVERSAZIONE. 


: ws general conversazioné of Mr. Walker, the President of the Institution 
of Civil Engineers, took place on Wednesday evening, 13th ult., and was 
distinguished by the same features of interest which always render this one 
of the most remarkable reanions of the season. The suite of rooms was em- 
bellished by works of art of almost every class, extending from the produc- 
", thon of the golden age of art, down to those of the aspirants of the present 
day. Amongst other objects of this description, which were scattered in pro- 
fpsion through the spacious though crowded area, we particularly noticed 
several admirable busts by Park, Belines, and Smith, together with one of 
the host himself, modelled in clay by Mr. J. E. Jones, an amateur whose 
talents, if he had not already chosen a profession in life, would certainly en- 
‘title him to shine in this department of art. The portfolios of drawings by 
Varley, Hering, Tomkins, Fripp, and Kendrick, and the paintings by Scanlan 
and John Wood, excited great attention, and elicited corresponding praise. 
A new etching by Thomas Landseer, the first proof of his brother Edwin's 
picture of Count d’Orsay’s dog “ laying down the law,” was displayed amongst 
these objects of art. Nor ought the unrivalled vases and bronze figures, the 
work of the eccentric Florentine artist of the 15th century, of Clodion and 
others of later date, to he passed over in silence. There were also some of 
Goddard's fine Daguerréotypes, some sia og as also some specimens of 
Cheverton’s beautiful mechanical sculpture. The most etriking of the useful 
noveltics were samples of coloured glass from Mr. Apsley Pellatt's manu- 
factory, some ornamented slabs, &c., of slate from Magnus’s Pimlico works. 
Atkinson’s patent ornamental wood mouldings, which arc equal to carved 
work; Pole’s new hygrometer. The principal feature, however, of Myr. 
Walker's soirée was the exhibition of models of machines, &c., which were, 
throughout the evening, the chief focus of attraction. It is impossible, within 
the limits of an ordinary notice, to afford any thing like an adequate epitome 
of the various ingenious and highly useful, as well as valuable, novelties which 
attracted the attention of the guests on all sides. The model of the light- 
house erected on the Maplin sands at the mouth of the Thames, by Mr. 
Walker himself, obtained very great attention, a description of which ap- 
peared in the last number of the Journal. Mr. Hicks’ radial drilling ma- 
chine, his compound hydraulic press, and new governor, &c. Messrs. Sea- 
wards’ beautiful models of marine steam-engines, tle slide-valves, the dis- 
connecting apperatus for paddie-wheels, and the brine detector, Barnes’ pad- 
dle-wheel, and the model of the Castor steamer. Mr. Dent's electric aud 
central percussive clocks, Mr. Gossage’s disc steam engine, Mesars. Whit- 
‘worth’s (of Manchester) street cleansing machine, cutting tools, &c., Messrs. 
Ransome & May’s railway chairs, Dr. Schaffhaeutl’s new universal photometer, 
a sectional drawing of the Thames Tunnel by Sir Isambart Brnnel, and a 
vast assemblage of other beautiful adaptations of the chemical, electrical, and 
mechanical branches of science to the purposes of utility and ornament, 
excited the admiration and occupied the untired attention of the stream of 
visitors for several successive hours. The conversazioné was attended by 
moat of the distinguished amateurs and professors of science and art, and 
notwithstanding the eventful debate in the House of Commons, which was 
proceeding at the same time, and which occupied all the peers and members 
of Parliament, and the Literary Fund dinner, which detained many of the 
usual visitors, the numbers who availed themselves of this opportunity of 
testifying their love of science and esteem for the distinguished President, 
was very great. 

Among the company we noticed, besides the council and a large number 
of the members of the Institution, the chief members of almost all the scien- 
tific societies of the metropolis :—The Marquis of Chandos, Lord Henneker, 
Admiral Adam, Barons Schleinitz and Bulow, Colonels Pasley, Maclean, Lieut. 
Colonels Blanshard, R.E., Hutchinson, Major Anderson, Sirs J. J. Guest, 
M.P., Frederick Pollock, M.P., Wm. Symons, John M'‘Neil, Isambart Brunel, 
George Murray, Walter Riddell, Henry Parnell, M.P. Edward Knatchbull, 
M.P., Chas. Price, Harry Verney, M.P., John Scott Lillie, Chevalier Benk- 
hausen, Captains Laird, Ivanetakey, Locke, Willis, Scanlan, Pringle, R. Well- 
bank, L. Price, Kincaid, Smith, G. Smith, R.N., Evans, R.N., R. Drew, Dra. 
Paris, Schaffhaeuti, Elliot, Field, Pollock, Arnott, Walker, Billing, Roget, 
Bowring, Rigbey, Reid, Professor Willis, Mevers. E. R. Rice, M.P., Pryme, M.P. 
F. Hodgson, M.P., Ormsby Gore, M.P., G. F, Young, M.P., Emerson Ten- 
nent, M.P., Mr. Justice Haggerman, of Canada, Messrs. T. Landseer, F. P. 
“‘Stephanoff, Behnes, Tomkins, J. Varley, E. H. Bailey, F. Stone, G. Rennie, 
a Hak — ae ia soles Sargey, A. Cunningham, Oliver, 

age, S. Howell, W. Boxall, C. Landseer, Macready, Barry, Sydney Smnirke 
Tite, Donaldson, Hopper, and Poynter. Peerage ; 
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ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Monday, May 3. 


The annual general meeting of the Institute was held for the purpose of | 


ag the council and officers for the ensuing year. Earl de Grey in the 
¢, e 

The report of the council and the annual balance were presented, and ex- 
hibited a highly favourable view of the progress of the Society. 
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A paper was read by Mr. G; F. Richardson, of the British Museum, on the 


subject of as gonnected with architecture. After a ry sketoh 
po Rood ergs herharr of rocks, Mr. Richardson more especially 
to the stratum and of those in most use 23 building materials 


general * 
The lecture was illustrated by the exhibition of various ubjects connected 
with the subject in the axy-hydrogen microscope. 
Messrs. Pontifex and Co. exhibited a new construction of a self-acting 
water closet. 





ROME AT THE SURREY ZOOLOGICAL GARDENS. 


Tax mimic volcanic flames of Hecla, Etna, and Vesuvius, are now ex- 
tinct at the Surrey Zoological Gardens, and we have snother giant wonder 
from the burning climes of the South. When we heard that Rome was to 
be portrayed to the gaze of the successor of its greatness, we were naturally 
anxious to ascertain whether it had a fitting representative; Mr. Cross has 
succeeded very well in housing lions and tigers and elephants, but where he 
was to pitch down the Eternal City we could not readily conceive. He has, 
however, by placing it near the lake found means to appropriate to it a space 
of five acres, a space large enough to hold a modern town, and to do justice 
to the object of this representation. We have here a pictorial model, cover- 
ing a surface of more than a quarter of a million of square feet, and present- 
ing, as has been well stated, “a stupendous panoramic view, and the largest 
picture or model ever produced.” The lake now stands for the Tiber, and 
across it we have the bridge of St. Angelo, with its statues of angels on the 
walls. Beyond are seen on the left the Tordinona Theatre, the Palazzo Tor- 
tonia, and other well known edifices. On the right the Mole of Hadrian, 
now the Castle of St. Angelo, raising its giant bulk. Farther behind, rising 
over every thing, is St. Peter’s, upwards of a hundred fect in height, and 
appearing as niagnificently as its great original.” The facades of the Vatican, the 
Papal Palace, the Ospitale di Spirito Santo, and many other structures well 
known to fame are strikingly represented. To be properly appreciated this 
exhibition must be ; the apparent solidity and verisimility of the struc- 
tures, the extreme rake of distant view, are features which tend to impress 
us with a sense of the reality of the objects before us, The painting is good, 
free from glare and exaggeration, and subdued so as to give that sobriety and 
real life, which augments the impression on the spectator; we think however 
that the effect might have been increased by a few figures of wen and animals 
being appropriately introduced. The artist is Mr. Danson, and in naming 
him we do quite cnough to show that full justice has been done to the sub- 
ject, for his reputation in this department of art is a guarantee of the extent 
of his exertions. We may indeed assure our friends that those among them 
well acquainted with the Eternal City will be gratified in renewing their re- 
Collections of it, and those who have the pilgrimage yet to make, cannot have 
a better introductign than by a visit to this, its prototype. 


RE 


NEW INVENTIONS AND IMPROVEMENTS, 


IMPROVEMENTS IN STEAM ENGINES. 


George Henry Fourdrinier and Edward Newman Fourdrinier, of Hanley, 
Stafford, paper makers, for certain improvements in steam engines for actuat- 
ing machinery, and in apparatus for propelling ships and other vessels on 
water.-—Rolis Chapel Office, March 17, 1841.—These improvements are, as 
the title explains, divided into two parts; the improvements in steam engines 
consist in applying and working two pistons in one cylinder, which are simul. 
taneously actuated by the expansive force of the same volume of steam. A 
long cylinder is supported vertically on pivots, in the middle of which it 
vibrates ; two pistons are attached to piston rods which pass out through 
stuffing boxes at either end of the cylinder. On steam heing admitted through 
suitable slide valves to the middle of the cylinder, the two pistons are forced 
apart towards the opposite ends of the cylinder, the valves are then shifted, 
and the steam admitted at the two ends of the cylinder, which drives the 
piston hack again to the centre, the spent steam passing off to 8 condenser or 
into the atmosphere, and so on continually. The lower piston rod is attached 
to a crank in the middle of the shaft, while the upper piston rod carries a 
cross head from which connecting rods pass down to two cranks placed on 
the same shaft, but opposite to the former, so that as the one is descending 
the other is ascending, in conformity with the opposite motion of the pistons. 
In another arrangement, the cylinder is divided into two parts Ly partition 
in the middle, and the pistons do not expand s{multaneoualy as in the former 
case, but the one piston be ins to move when the other is at the quarter 
stroke, the valves being so adjusted as to effect this movement; for the pur- 
pose of overcoming the dead points, when one piston is at the dead point the 
other is exerting its full foree. The apparatus for propelling ships and other 
vessels consista of certain arrangements of mechanism by which @ volume of 
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opposite direc. 


‘by an alr “to the same density as the 
water under. the p Poeag vires if admaltted” through a valve sore tube, ’ 
down which it fows into-the water, The botfom of the vessel has two guards: 


of wood or other material, parallel to its keel; as the air enters the water 
beneath the vedsel it is guided by the » Which prevent it from eucaping 


at the sides, and by its sieges against the water, in the direction of the 
astern, impels the vessel foremost, The direction of the air, backward 
or forward, is regulated by a tumbling valve, worked by a quadrant rack or 
sector, and an endless screw; by altering the position of this valve the direc- 
tion of the air, and, consequently of the vessel, may be reversed at pleasure. 
When the vessel rolls about in a heavy sea, it is considered desirable to force 
the air under the moat depressed side of the vessel only ; to effect which the 
air plugs are connected to a pendulum which opens the valves on the one 
aide or the other, according to the position of the vessel. In another arrange- 
ment for reversing the motion of the vessel, two sets of sliding tubes descend 
from the air chambers, opening fore and aft; if the vessel is to be propelled 
head first, the two hinder tuhes are depressed and the air passes off towards 
the stern; but if the vessel is to be backed astern, the foremost tubes are 
depressed and the air projected towards the head of the vessel. The claim 
is—-]. To the application of two pistons working in one cylinder, as shown.— 
2. For propelling vessels, by forcing a volume of air against the water beneath 
the bottom of the vease], in the manner shown and described.—Mechanice’ 
Magazine. 
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MOVEABLE OBSERVATORY AND SCAFFOLD. 


Alexander Horatio Simpson, of New Palace-yard, Westminster, Middlesex, 
gentleman, for a mi@@bine or apparatus to be used as a moveable observatory 
or telegraph, and as a moveable platform in erecting, repairing, painting, or 
cleaning the interior or exterior of buildings, and also as a fire escape. En- 
rolled May 5.——Claim first. The use of a shaft or spar as herein described, 
with a gallery or platform suspended or attached so as to be capable of being 
raised or lowcred on the shaft by a power, either manual or otherwise, ex- 
erted within the platform. 

This machine consists of a shaft or spar, mounted in a step, in which it is 
capable of turning (the step being fixed to a foot or pediment), and supported 
laterally by stays, jointed at their upper ends to a collar, which slides on the 
shaft, but is retained in any required position by a pin. The lower ends of 
the stays fit into holes in the foot or pediment, so as to admit of the stays 
altering their position or angle, in relation to the shaft, and thereby support- 
ing it in different positions. The shaft is constructed of wrought iron plates, 
rivetted together, and one side of it is formed by a rack sunk flush with the 
surface of the shaft, which rack may he of cast iron; but one of the lantern 
form is preferable, the teeth of which is formed by long bolts or rivets, run- 
ning across in the same position as the teeth of the cast iron rack. On the 
shaft is a sliding frame, to which is attached a gallery for the reception of 
workmen, tools, &c., and this sliding frame is fitted with a pinion, whch 
working in the rack of the shaft raises or lowers the gallery or platform, ac- 
cording to the direction in which it is turned. 

This machine may be used as a telegraph, by having the usual apparatus 
attached to the top of the shaft, or it may be used as a moveable observa- 


tory. 

Claim second.—The use of a horizontal suspension rail, supported by shafts 
or spars, with a platform or gallery suspended therefrom, capable of receiving 
motion from within the ; 

Claim third.—The giving motion to the gallery or platform, by the appli- 
cation of a power, either manual or otherwise, from a point not within the 
gallery or platform. 

This part of the invention is an improved constreetion of scaffolding, and 
consists of two shafts, placed one on each side of the fraut of the building, 
similar to that before described, but without the rack and platform with its 
appendages. On the top of these shafts is fitted a cross rail, on which is 
mounted a carriage running on flanged wheels, and to these wheels are fixed 
two * pepe suspending a light ladder by a pin or bolt. On the centre of 
this holt is a roller or pulley, over which a rope passes, onc end of it being 
fastened to a gallery similar to that before mentioned, aud sliding on the 
ladder, and the other end to a counterpoise weight. On the foot of the lad- 
der there. is another roller, that runs on a bar, similar to the bai at the 
top, but which roller supports none of the weight of the ladder, as it rolls 
nearly horizontally and against the side of the har, being provided for the 

of permitting the ladder to travel easily to and fro. 

In order to bring the gallery to bear on any portion of the surface of the 
building that the workman may require, four ropes are provided ; two of these 
are fastened to the bottom of the shafts, and passing over two live pulleys at 
the foot of the ladder, proceed up to the gallery; the other two are fastened 
to the top of the shafts, and pass over two live pulleys, on the same axletrees 
as the wheels of the carriage before mentioned, into the gallery. 

_ Now if the person in ‘the gallery pulls the two top ropes, he raises the gal- 
lexy, or if he pulls the two bottom ropes, he lowers it; if he pulls either of 
the two side ropes, namely, those attached to the same shaft, leaving the 
other two dide ropes loote, the gallery aud ladder will move horizontally ina 
latérel direction.-Ridd, Pe ae ; 
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DRIVING BELTS AND STRAPS. ° | 


James Heywood Whitehead, of the Royal George Mills, near Saddleworth, 
Yorkshire, manufacturer, fer improvements in the manufacture of woollen 
belts, bande, and driving straps. Enrolled May 2.—This invention consists 
in applying & composition to a woollen belt to give it firmness and adheaive- 
ness, as a substitute for leather for driving machinery. ar ee 

The composition consists of linseed oil and resin mixed together, in the 
proportion of three pounds of linseed oil to two pounds of resin; but these 
proportions may be varied a little to suit circumstances. The oil is first boiled, 
and the resin in fine powder added to it while it is in the boiling state, being 
well stirred till they are thoroughly mixed together. 

The belt or strap is passed through the mixture and between two rollers, 
which are weighted sufficiently to make the composition even, so that it will 
not run out of the cloth when hung up. The cloth is then well stretched in 


length and dried, after which it is ready for use.—Jnveniors’ Advocate. 





RAILWAY CARRIAGE. 


James Boydell, jun., of Cheltenham, ironmaster, for improvements in work- 
ing railway and other carriages, in order to stop them, and also to prevent 
their running off the rails. Enrolled May 2.——Claim first. The mode of ap- 
plying apparatus acting by lever pressure on rails, as a means of stopping 
carriages, as herein described. 

Beneath the lower part of the railway carriages a projection is affixed, 
carrying the axis of a lever, the lower end of which lever is enlarged and 
embraces the rail, the part which comes against the rail Being lined with 
wood, to enable it to offer greater friction. This part of the lever is, by 
means of another lever, and connecting links, brought in contact with the 
rail, whenever it is desired to stop the train. 

Claim second.—The mode of applying bars to prevent carriages running 
off the rails of railways. 

Beneath each carriage are two bars, which extend across from opposite 
corners of the framing of the same, crossing cach other beneath the centre 
of the framing, and from which centre they are suspended by means of a pin 
passing through a slot formed in the centre of each bar. The ends of the 
bars are connected by pins to the ends of the bars of the carriages before and. 
behind them, thus forming a continuous bar, which will in most cases prevent 
the carriages from getting off the rails, and in case one of the carriages 
should run off the rails will prevent it from running at any considerable angle 
to the same. The slots in the bars have sufficient play to permit the train 
to move over curves casily.—Jdid, 





MR. GRANT’S PATENT FUEL FOR STEAM BOATS. 


We learn with great satisfaction, that this important invention is at last to 
be brought into general use. The Admiralty, after a long series of experi- 
ments made under their directions, by Mr. Grant, and followed up by frequent 
trials of his fuel in her Majesty's steam vessels, instructed him some time ago 
to take out a patent, chiefly, we suppose, to secure themselves and the public 
against the interference of any pretenders to the invention.—This point being 
settled, it became the wish, as it was the obvious duty of ccvesmey to ex- 
tend the benefits of Mr. Grant’s labours to the country at large. 

Numerous applications having been made to Mr. Grant, by the various 
steam vessel companies, for permission to make use of his patent, the Ad-~ 
miralty, in a spirit of enlarged policy, have, as we understand, directed that 
gentleman to refer all persons to them who desire licenses to manufacture his 
fuel—and we have no doubt that their Lordships sanction will be given ac- 
cordingly. But, we trust, the terms will be so moderate as to render it the 
interest of those extensive companies, whose vessels now cover 80 many seas, 
to employ this new agent for the production of their steam power. 

A word or two on the nature and properties, as well as the practical ad- 
vantages of Mr. Grant’s fucl, will probably not be unacceptable to our readers 
generally, and may prove useful to such persons as are cngaged in steam boat 
enterprises on the large scale. 

It is not our purpose, nor would it be proper, to describe minutely Mr. 
Grant's process—it will be enough to say, that his fuel is made of coal-dust 
and other ingredients, mixed together, in certain definite proportions, and 
then fashioned, by a peculiar process, into the shape and size of common - 
bricks. The advantages of Mr. Grant’s patent fuel over even the best coal 
may be stated to consist—first, in its superior efficacy in generating steam, 
which may be stated in this way—200 tons of this fuel, will perform the 
same work as 300 tons of coal, such as is generally used ;—secondly, it occu- 
pies less space, that is to say, 500 tons of it may be stowed in an area which 
will contain only 400 tons of cool ;—thirdly, it is ‘used with mach greater 
ease by the etokers or firemen than coal is, and it creates little ar ‘no dirt, 
and no dust—~considerations of some importance = the delicate rvgomansl 
of a steam engine is considered ;—fourthly, it produces & very emall propor- 
tion of clinkers, and thus’ is far less liable to choke and destroy the furnace 
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m amount of steats, be uo 
- y. of coal which would: be consumed in effecting the mapa 004 
that, even # the advas ‘oft stowage, cleantiness, and facility of 
were not to be taken inte the account, the patent fuel would still recommend 
itself te the attention of aD steam boat propristors.—Hampehive Telegraph. 
of thie statement appears to us rather extraordinary that 
ofthe Admiralty should interfere with the working of a patent in 
of way, and that parties requiring licenses are to be referred to 
Riem ; surely there must be some mistake in the statement.-—Editor C. E. 





APPLICATION OF ELECTRO-MAGNETISM TO MACHINERY. 
_ (From the Leipric Allgemeine Zeitung.) 
Leipsic, April 17. 

Tne meeting of our Polytechnie Society was rendered peculiarly interesting 
by a lecture given by Herr Stérer on his experiments in the application of 
electromagnetism as a motive power. Herr Stérer commenced his experi- 
ments seyeral years ago, before Wagner's invention, and has proceeded inde- 
pendent of it. By merely following up and carrying out the ideas of Jacobi, 
‘to whom the first merit of the discovery is due, he has succeeded in con- 
stracting a small machine, the power of which is as yet limited to the raising 
of only a moderate weight and putting oa turning lathe in motion, but which 
is nevertheless sufficient to render perfectly evident the whole mechanism of 
the important invention, and which, as the constructor observed, needs only 
to be enlarged to’produce more practical effects. 

The principle of electro-galvanic movement has its source, as is well known 
in the law of reciprocal attraction and repu)sion of two iron bars, surrounded 
by a galvanic current, alternating with positive and negative clectricity, and 
thereby magnetized. Werr Stérer’s machine consists at present of only two 
concentric circles of spiral iron bars, surrounded by conducting wires for the 
reception of the electric current. Each circle contains 12 single bars, placed 
at the distance of from 2] to 3 inches from each other, the bars of the outer 
aircle heing about half an inch separated from those of the inner. . The outer 
circle is fixed; the inner forms the periphery of a moveable disc, swinging 
wheel, or pinion. This mechanism is brought into connexion by two con- 
ducting wires with a galvanic battery, in such a manner that in the first place 
the bars of the one circle with positive electricity surround those of the other 
with negative electricity; then suddenly, by an arrangement in the conduct. 
ing apparatus, the current is changed, and thereby electricity of the like name 
is produced in both circles. The consequence of this is, that the opposite 
bars, in consequence of the different magnetic power communicated to them, 
first attract each other, then instant)y becoming, by the inversion of their poles, 
aimilar magnets with equal force, repel each other. By this regularly repeated 
alternation of attraction and repulsion, each bar of the internal moveable 
circle is in succession drawn towards all the bars of the external fixed circle, 
and then driven as it were back on the next, whereby the whole disc is brought 
into a state of uniform motion. 

The inventor makes a very moderate estimate of the cast of the machine. 
The expense cousists chiefly in the wear of the zinc in the galvanic battery, 
by the action of the acid; but as to the ontlay for this article, it will be al- 
most entirely coupterhalanoed by the precipitate which in consequence of 
the operation is formed in the acid, and which yields a somewhat valuable 
chemical product. With regard to the power of the machine, and the possi- 
bility of reinforcing it so as to produce greater practical effects, Herr Stirer 
submits the following considerations:—The present machine, though only 
double the size of the one he first constructed, which had only six pair of bars, 
acts with a sisfold increase of force. Each galvanic element consists of a 
éopper cylinder, a zine cylinder within it, and a chemical mixture by which 
they are connected. Now, as respects the cffect of the number of elements 
employed, Herr Storer makes the following observations, the accuracy of 
which he has proved by experiments :—‘In the connexion With a single ele- 
ment the machine raises, with moderate velocity, 3 tb.; with two elements, 
‘19 %h.; with three, 25 fh. ; with four, 40th. This is approximatively an as- 
pending gradation of power in the ratio of 1, 4, 8,12, whence it certainly 
would appear that the force might not be found to augment exactly in the 
relation of 4 progressive increase of the elements.” According to Herr Stérer’s 
calculations, the connexion of a battery of 50 elements, with a machine in 
cubical contents 26 times greater than the one exhibited, would produce an 
effect equivalent to 50 horse power. 

Still, however, after all these data and calculations, there remain. several 
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doubts as to the practicshility of the application of this invention te ma- . 


nery on an extensive scale. On the other hand, the results obtsined by 
the hr gianna hitherto made are of sufficient importance to encourage a 
spirited prosecution of ‘the discovery, which is in itself ao ingenious, that it 
ought to be joyfully hailed by all who take an interest in the | of 
civilization, as a new triwaph of the human mind over Ananimate matter. At 
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- eral view of the method, which seems to be attended with the | 


nefit, that the expense of the bore per fathom does not incréase In gn 
considerable deares ©! th the depth of the bore. Having bath pc ed and 
experienced the cost, danger. ave! taydineas of the bore with boring: reds, 
when a great depth is reached, l have found M. Jobanl's report interesting 
and instructive; and, therefore, as the subject may be new to some af your 
readers, | yenture to. send you the substance of it, In case you think it-worth 
insertion in your valuable Journal. 

There are in all three instruments, or toals, used in the method alluded to 
—the mouton, emporte piece, and alezoir. The mouton ix a cylinder of cast-iron, 
of about eight inches in diameter and thirty-nine inches in height—wejght 
from one to three ewt. This cylinder has exterior flutings, 410ths of an inch 
in depth and 6-5ths of an web in breadth; the upper patt containg an empt 
cone, whose base is reversed, which gives it the form of a bucket with thic 
sides. There are two handles to the cylinder, one above the other—if the 
first should break, the second retains the rope. The lower part of the tool 
is prepared to reccive a number of stecl chisels, which are fixed by a trana- 
versal key. The tao} should be cumposed of as few picces as possible, for, 
however weil they are fixed, the percussion tends to detach them, and to 
Jeave them at the bottom of the hule. The best way of procuring good moue 
tons of percussion, for bard strata, is to make them all of one p:ece of case« 
hardened cast iron. with handles of malleable tron huoked into the cast iran. 
These handles should be high up, in order to facilitate the extraction of the 

wdered stone, which accumulates in the empty part, of the mouton, e 
Pend, or tap, of the foo) should exhibit a number of Framidal points, pro- 
jecting about an inch, diamound-pointed, the better to cut imio the atone, 

he ense-hardening gives them the hardness of tempered stee), and makes 
them Jast a long time. A mouvton of three ewt. costs only 50, (22); when 
it ia worn, the old metal serves for the casting of others. The rock is eut 
daily to the depth of at least 39 inches. The rope is worked by a long plank 
‘laced obliquely. the upper end being about 12 or 15 feet above the hole, 
Whe mouton is suspended about 15 or 20 inches from the buttom of the hole. 
Motion is given to this plank by the hands or the feet. or by several men 
pulling together by ropes attached to the plank, There are also several 
other ways of working the main rope. 

In boring with boring reds, four or five hours are required to draw them 
and lower them again; hut all this is done (when the bare by means of the 
rope is used) in eiht or ten minutes. In this latter, then, the progress of 
the work is always nearly the same—at 3000 as at 100 feet. The same num- 
ber af men, too, is sufficient to work it, let the depth be aie itmay. What 
takes place, is as follows :--The mouton, falling 25 or 30 times a minute, 
from a height of two or three feet, readily breaks and pounds the ruck. The 
dust or powder which results from this would soon deaden the blow, if there 
were no water in the bore hole, but there is almost always son-e—if not, it 
sheald be thrown in. The water and the dust form a magma—a mortar or 
mid, whieh spouts up by the flutings carved around the mouton. This mud 
falls back necessarily on the head of the mo.ton, and, as this is hollow, the 
mud enters a little at every blow. This powdered stone heaps up in the in- 
terlor of the cone, by the work, to such a degree, that force is often necessary 
to get out the stony sugar-loef which is there concreted after some hours 
striking. The contents of the instrument are known ; !t is sufficient, th n, 
to put a mark on the rope, at such a height, to know that, when the rope hus 
lowered a certain distance, a certain number of inches of matter have passed 
from below to above the too}. Before retiring the mouton it should be left 
at rest one or two minutes, to allow the hoavier ).articles of the mud, which 
are jn suspension at the bottom of the bore hole, tu deposit themselves im the 
bucket—but not longer, for se it mnigist get it incrusted. 

The monton alone suffices to the Chinese to bore to the depth of 1800 feet. 
Theiy strata are hard and solid enough not to require tubing, but it would 
not do for clay, sand. or pebbles—in that case the emporte plece is requisite. 
It is a cylinder, which has at its base two valves, turning on @ hinge the 
diameter, in the form of the wings ofa butterfly. This cylinder ia lowered 
to the bottom of the hole, and is caused to penetrate the strata by the inter- 
mediate percussion of a mouton, of the weight of 65 the., which ia made on 

rpose for the emporte piece. The mouton, having an aperture in the een- 

, Slides for some feet along & metallic rud, which is fixed to the emparte 
piece. Wheh the moutou is raised, it gots as far as a bolt, which stope.it ; 
it then falls on the emporte piéce, which latter sinks at every blow, and its 
valves open to Jet the mud puss, en itis thought the Instrument has 
sunk far enough, it is drawmip, and it arrives with a ¢ake of mud, Sc.; but 
care should b¢ taken not to alfow it to sink too far into plastic clay—it. might 
then be difficult to draw it out. For strata which require ; is, 
besides, the alezolr. The following is the simple artifice 
the bore hale when it is tubed (ur, to resolve the problem, to 
instrament, which is obliged to page + a tabe, a-bole larger than the 
exterior of this tube):——The tube is supported by atrays,-at about twe Jeagihs 
of the mouton from the bottom of the hy mouton used in this ease 
hag a eanare and not a round, handle at its par. it is essily: conceived 
that, if the rope is fastened to the middle point of ¢ e, Which oprres- 

the centre of gravity and to the centre of figare, the mouton would 

‘the diameter of the in- 
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’ for the sirata, which eaquire mo tubing, hes a receptavie for the mud, In 
ng either hiputon, a iaorésnent of torainn must te impressed on the rope. 

“This ‘is effected by fixing the rope into the extremity of a wooden bar, of 
bout two fret jong. hich gives a workmen sufficient leverage to turn or 
twist the ears a little at every blow, or to ate ite untwisting. In this 
‘way the hole cannot faj] to be circular and quite perpendicular. By this 
mipand, at the well of the Military School, they have got down a single tube 
of iran plates, rivetted, of 1] inches diameter, to the depth of 650 feet. The 
Snbe moves pen a a man canturm it round. The wire rope would answer 
well for che mode of boring. The moutons are not difficult to make; a vil- 
lac may construct or repair them; he should fasten the steel 

Is Jn such a way that they can be Ocgasionally taken oul to be sharpened. 
The mg boring by means of the rope is much used in Saxony.— Mining 
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BUILDERS’ BENEVOLENT INSTITUTION. 


Iw another part of the Journal, it wil] be seen that we have requested the 
attention of our engineering readers to the merits of an institution for the 
relief of engineering workmen, and now we have to make a similar request 
of our architectural readers. They will see that a meeting has been held for 
the purpose of establishing a Builder's Benevolent Institution, and we hope 
that they will readily lend their aid for the promotion of an object so laud- 
able. We need scarcely cay that it has our very best wishes for its success. 
The meeting to establish an asylum and pension fund, and for the gene- 
val relief of the decayed and suffering members of the builders’ ffade, was 
held on the 24th ult. at the Crown and Anchor, Strand; Mr. Burnard, sur- 
veyor, in the chair. The advertisement convening the mecting having been 
read by Mr. Barber, the secretary, the chairman, in a brief but neat speech, 
detailed the objects of the institution, remarking that there were no less than 
20 trades connected with the building business—as architects, surveyors, 
painters, engineers, bricklaycrs, laters, sawyers, &c.; yet the builders had 
neither an institution like that which they were assemblcd to establish, nor 
an asylum, vor any benefit socicty to apply to in poverty or old age. The 
objects for which the institution was about to be formed were highly praise- 
worthy and beneficial, and he was glad to say, that the committec had been 
promiscd support in all cases in which they had applied, and he hoped soon 
to see the Wuilder’s asylum rise second to none even in this great metropolis. 
The secretary then read letters from the Marquis of Westminster, the Earl of 
Cadogan, Sir R. Peel, Mr. Barry, the architect, Mr. Philip Wardwicke, Mr. 
D. Burton, Mr. Thoinas Cubitt, Alderman John Jolnson, and many other 
gentlemen of standing and respectability, all concurring in the objects of the 
meeting. The report of the committee was then read. It contained a well- 
written narrative of the steps the committee had taken, the reception they 
had met with from those to whom applications had been made to assist them 
in their praiseworthy endeavours to found the Builders’ Asylum, and con- 
eluded with « very flattering account of the success that had attended their 
efforts, The report being adopted, a series of resolutions was put and 

in the usual manner. A subscription was entered into before the 
members left the room, for carrying out the purposes of the inatitution, aud 
‘Was liberally responded to. 





REPAIRING AND MAINTAINING OF PUBLIC WORKS. 


The following important judgment in the case of The Queen v. The Bristol 
Dock Company, was delivered in the Court of Queen’s Bench, Westminster 
May 25, at the sittings ix Banco. The defendants in this case have been 
incorporated wader the 43rd George IIJ., c, 140, for the purpose of making, 
completing, and maintaining a new watercourec in connexion with the river 
Avon, and this purpose they had effected. Some part of the works of the 
new watercourse, however, became subsequently out of repair; and upon a 
former occasion a rule had been obtained calling upon them to show cause 
why 8 mandamus should not issuc commanding them to repair that portion 
of the banks of the new watercourse which ‘had become dilapidated, aud 
which, in ita present condition, caused an obstruction to the navigation. The 
rule wae made absolute, and the writ having issued, the defendants returned 
that they were not bewnd, according to the genbral law of the land, or to the 
provisions of: the particular act above mentioned, to repair the portions of 
the watercourse which formed the subject of the discussion. 

Lord Denman now delivered the judgment of the court upon the case, 
‘Which was, that in the circumstances of the transaction the defendants were 
hound.to make the repairs which the writ commanded them to make. His 
lordship laid it down in the course offfthe judgment, that where parties oh- 
tained an act. of parilament for the construction and maintenance of great 

mblic works, they were bound in law. to fulfll all the ineidental duties of 
. Which the -pecformaioe was necesary: for the discharge of their duties in 
“ nee eal tver principal subject, His lordship also stated, that if public 
omitted the performance of such incidental duties, they. would be com- 
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pulled to do eo ‘by the direct interposition of this court. | It bad‘been argued 
wupén the part of the defendarite, that as the injary eonseduei i nol 
neglect te repair the bank was of a public nature, aud one Yor which they 
were liable to an indictment, that particular proceeding ought to be adopted, 
and there was therefore no necessity and no ground for « neandonue, ‘The 
eourt, however, dissented from this position, and declared that where & com- 
pany were obliged to do a particular work, and where the consequence. of 
their not doing it\was to produce a public nuisance, that cirepmstance, al- 








en them liebic to an indictment, did not release them from 
the necessity of a specific ce of their duty upon the subject, in cbe- 


performance « 
dience to the mandate of this court. In this case, therefore, a peremptory 
mandamus would be awarded. 





8. L. IN REPLY TO CANDIDUS. 


Sin—IJ am surprised that Candidus should have thought it necessary to 
combat an imaginary assertion by such very trice observations. But he is 
evidently affected with the usual mania of critics, viz., that of putting an 
arbitrary interpretation on the object of their criticism, and then attacking 
the author for entertaining on idea which is but the fruit of their own fertile 
imagination. For instance, where Candidus can find that I hava said any 
thing to discourage the roughest handling of public men, if kept within the 
bounds of truth and reason, I cannot possibly conceive; nor can I find any 
thing which can justify his supposition, that 1 may probably greatly prefer 
Buckingham Palace to Windsor Castle, &c. 

With regard to mullioned windows, I confess I cannot sce the propriety 
of substituting any thing which would have the effect of an open screen, for 
a glazed window ; and though we may make infinttely greater departure from 
the genius of Grecian architecture. Candidus may remember that 
Grecian was not the style advocated; the architect must go to Rome and 
Pompeii for his materials, as well as to Athens. 

When I spoke of the difficulty of persuading persons to adopt Gothic, who 
are not possessed of antiquarian taste, I said nothing about “ soi-disunt ” or 
“ hole-in-the-wall ” Gothic ; every one is aware of the great facility afforded 
for the adoption of that style—I mean hy Gothic such as would do credit to 
an architect ; hut most persons find this to interfere too much with their 
comfort for them to “ allow it to be properly treated.” 

With respect to what Candidus is pleased to call my very bold assertion, 
I would beg him to observe that { stated that the object of the architect, 
when he employed the Cirecian or Roman style, was invention, not that ori- 
ginality was always the resu/? of his efforts. I shall, however, be glad if he 
will refer me to a modern Gothic building possessing balf as much originality 
as St. Stephens, Walbrook, or the spire of Bow church. 

I guite agree with Candidus thut it is well to avoid “ squearaishness and 
affected delicacy in architectural criticism,” but it would aleo be well if he 
would pay some respect to decency in the choice of his expressions, and not 
make use of those of which a gentleman would be ashamed, and which di- 
minish, rather than increase, the force of his observations. 

J remain, &c., ai. 
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STEAM NAVIGATION. 


TIE MONGIBELLO STEAM SHIP. 


Ts fine vessel belonging to the Neapolitan Steam Navigation Company 
at Naples, is fitted with a pair of Messrs. Maudslay, Sons and Field’s patent 
double cylinder engines, of the nominal power of 200 horses; their general 
principle is described in the last volume of the Journal, page 73. 

The improvements realized in this description of engine are firs?, that the 
power is applied more directly to the cranks than in any other construction, 
having only two working joints through which the power is conveyed, ‘viz. 
the lower and upper ends of the connecting rod, the stroke being of the usual 
length, and the connecting rod of the usual proportions ; the force of the 
engine is also so completely confined within its own framing, that no strain 
is thrown upon the vessel. The second advantage is that the space occupied 
hy the eugine, is not greater than in an engine of half the power, on the aide 
beam construction, and when combined with their improved boilers, (as is 
the case on hoard the Mongibello), the total length oceupied by the machinery 
is reduced to 40 feet, whereas the ordinary construction requires 60 feet, thus 
effecting a saving of one-third, on this most important head. The third ad- 
vantage arises from the reduction in weight, which in the Mongivelio, and 
including water in the boilers, was 150 tons, being 13} cwt. per horse power, 
instead of one ton per horse power, which is the weight in beam engines, 
and eveu this is often much exceeded. 

These advantages, which bear so strictly upon the profitable employmen 
of steam vessels, are fully realized in the one in question, whict: is of 500 
tons burthen, being 156 feet long, aod 26 feet beam ; besides the saving ix. 
space referred to above, the machinery of the Mongibolle is about 70 tou 
lighter than ordisary beam engines, and in addition to the increased tonnags 
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derived from the saving in space. ‘She thus p 


booyancy for ‘ , or coal, for.a more extended voyage. 
ation, which ought not to be overlocked, is thet in ‘building a vessel to carry 
acertain number of passengers, or quantity of cargo, the first coat of the 
vessel may ‘be much reduced; the same space for gers and tonnage for 
goods, may be obtained by a vessel of 70 tons Jess measurement, and the saving 
under this head cannot be estimated at lesa than 1400/. in a vessel of the aire 
of the Mongibello, and it would be greater as the size increased. 

These engines work with great steadiness and effect, making 25 strokes 
per minute, and performing from 11} to 12 miles per hour. They are fitted 
with expansion gear, brine pumps, &c. In short the vessel is replete with 
every requisite for a sea-going ship. 





RENNIE’S TRAPEZIUM PADDLE WHEEL. 


In our number for March Jast, we enumerated some of the advantages 
which were likely to be derived from the adoption of the above invention in 
steam navigation ; we have now the satisfaction to lay before our readers 
the results of a series of experiments which have been made on the efficacy 
of the Trapezium Paddle Wheels, in comparison with the common Rectangu- 
Jar Paddle Wheels. The Lords of the Admiralty having decided. that the 
trial should be made upon a vessel of known qualities, fixed upon the African, 
an old gun brig which had been converted into a steamer, by two engines of 
45 horse power put into her, as best calculated to give a comparative result. 
Accordingly the old padiJles were removed, and a pair of trapezium wheels 
fixed in on the same shaft. which formerly served for the old wheels, so that 
with the exception of a slight alteration in the paddle boxes, no further ad- 
Gitions were required. On the 14th of April last the whole being ready, the 
engines were set to work, and the vessel proceeded down the river to the 
measured mile in Long Reach. 

The dimensions of the African are—length, 109 ft. 10 in. midship section; 
breadth, 24 ft. 1U in. semi-elliptieal, bluff at the bows; depth, 12 feet full at 
the quarters. She is a good sea bout, but not calculated for high velocities, as 
compared with steam vessels of modern times. 

e power of the engines is two of 45 horse power each, the number of 
strokes 29 to 30. 

The velocity of the vessel ata load draught of 9 ft.5 in. is nine miles per 
hour through stil! water. 

According to a series of experiments made with the African by Mr. sing: 
ston, Admiralty engineer, the diameter of the old wheel was }4 ft. 7 in., the 
width 7 feet. the area of the floats immersed was about 62 feet super., the 
mean draught of the vessel was 9 ft. 44 in., and with the barometer at 263 
inches, and the engines making from 29 to 30 strokes per minute, the maxi- 


mum mean velocity opposite the measured mile was 9°17/4 miles per hour. 
miles per hour. 
On the 14th of April last, the engines making from 22 to 23} 
sirokes ' é ; ‘ ‘ . . 829 to 875 
' On the 26th Apri], 23 strokes . 84 to &6 
K On the Ist of May, 25 to 283 strokes 88 to 9032 
On the Sth of May, 25 strokes 86 to 88 


On the 12th of May, 26 to 274. ; ‘ ‘ . 85 to 9136 
@iThe last results were obtained with from 2§ strokes of the engines less 
than bette and with a reduced diameter of wheel of 22 inches, and an 
immersed suriace of 30 square feet. The action of the float in the water was 
ey free from shocks or vibration; thus establishing on a greater scale 
than hitherto, the properties of the trapezium wheel as promulgated in the 

ospectus, namely, that it combines al] the advantages of the common pad- 

le whee}, and does away with aj] its defects, arising as before stated, from 
the great weight, width, and indirect action of the former, and combining 
al) and even greater simplicity of the latter. 





The Steam Frigate “ Siyx.”—On the 6th of May an experimental trip was 
made with this vesse) down the river as far as Gravesend. There was present 
a numervus party of naval and scientific gentlemen, among whom were Lord 
Pradhoe, Admiral Sir Philip Durham, Sir W. Symonds, Chevalier Benkhau- 
sen, the Russian Consul General, Mr. Routh, &c. She is what is termed a 
second class government steam frigate, and the third vesse) of that class fitted 
within the last six months. Altogether there will be five vessels, viz., The 
“ Driver,” ‘ Vixen.” “ Styx,” ‘* Growler,” and “Geiser,” the two latter are 
not yet finished ; they are al] built to one mould, under the direction of Sir 
William Symonds, and to be fitted with engines by Messrs. J. & 8. Seaward 
& oe The dimensions of the “ Styx"’ are. length 210 feet over all, or 
185 feet between perpendiculars. 36 feet breadth of beam, and 2] feet depth 
of hold ; ahe drawe 13 feet aft and 12 feet forward, and when laden with her 
full complement of guns, stores, &e,, 15 feet aft and 14 ft.6 in. forward. She 
is to carry four 8 inch Solero for 64 Tb. hollow shot, and two 10 inch guns on 
swivels and slide beds for 96 1b. hollow shot. The two engines are of the 
collective power of 560 horse power ; the cylinders are 62 inches dtameter, 
and 5 ft. 3 in. stroke, performing 17 strokes per minute ; the paddle-wheel is 
26 fect external diameter, breadth of float boards 8 ft 3 in, divided into two, 
each being 11 inches wide. The engines are upon Messrs. Seaward’s patent 

neiple, the action being applied direct from the piston rod to the crank of 


paddle :haft, as adopted on board the “Cyclops.” Drawings and a 


description af these engines will be found in the Journal for February lag 


t. 
Mr. Samue! Seaward has also applied his patent for disconnecting the padd 
wheels, which is extremely simpfe and efficacious ; it only required 3 minttes 
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1o dinconnect one af the-wheels, and 4 minutes to reconnest it, and we have’ 
no-doubt if the men hadaied a little more experience, they could have been 

half that time. The engines ‘worked vety 
alightest vibration; the speed’ through: atili 
water was at the rate of about 104 miles per hour, During the excurslin the 
company were entertained with a sumptuous collation. 

Blackwall Steamers—The Blackwall Railway Company have had three iron 
steamers built by Messrs. Ditchburn and Mair, to run from the Brunswic¢ 
Pier to Gravesend, viz. the “ Brunswick.” “ Railway,” and ‘‘ Blackwall,” all 
of one mould. Their length is 146 feet and 19 ft, beam. The mould is beau- 
tiful, the bows being remarkably sharp, and throwing bet little, if any, wave 
in front; the cabins are tastefully finished, and do eredit to the builders, 
Each vessel is fitted with engines of 90 horse power collectively, and all have 
tubular boilers. The Brunswick has a pair of oscillating engines -by Mesars. 
J. & S. Seaward & Capel, and the same description of enging are on board 
the Railway fitted by Messrs. John Penn & Son. We were present at an exe 
perimental trip of this boat on Saturday the 8th ult., when her speed ex- 
ceeded that of any other boat on the river; indeed her average is about 16 
miles per hour. Her performance gave great satisfaction to the Directors of 
the Railway who were on board, and to the company generally. The whole 
of the pach inary including the bailers is only 453 tons in weight, very little 
more than one half the usual weight of engines of so large a power. The 
other vessel. the “‘ Blackwall,” has a single neve engine of 90 horse power 
fiited with tubular boilers by Messrs. Miller, Ravenhill & Co. We andere 
stand that the speed of this vessel] is nearly equal to that of the “ Railway,” 


The Elberfelt.—This splendid vesse) built of iron by Messrs. Ditchburn and 
Mair, for navigating the Rhine, performed an experiment trip on the Thames 
on the 8th insfant. Her dimensions are, length 176 feet, beam 21 feet, depth 
1] ft. Gin., and draws only 2 ft. 8 in. of water. her cabins are fitted u 
with great taste, particularly the ladies cabin, and the saloon which isdecorate 
with views on the Thames,—throughout the vessel every attention has been 
paid to the comforts of the traveller. She is propelled by a tt of oscillating 
engines of 55 horse power each, by Messrs. Miller, Ravenhill and Co., her 
speed in still water is calculated at 13 miles per hour; the boilers are tubular, 
of Mr. Spiller’s patent. 


Steam Frigates.—The town of Greenock exhibits at present a scene of no 
common interest. Six large steam frigates are now being constructed in the 
town or its vicinity, each of these of about 1,500 tans capacity, and pp de 
engines of 500 horse power, being part of the fleet of 14 armed frigates destine 
in time of peace to carry out and distribute the mails among our West Indian 
colonies. Four of these are to be supplied by a single firm in Greenock, who 
deliver the ships, engines, and equipments complete, and ready fur sea. We 
announced a short time ago the successful launch of the first of these four, 
the Clyde, which was constructed by the late Mr. Duncan. The second of 
these ships, the Twecd. was launched from the yard of Messrs. Thompson 
and Spiers on Saturday last. and we hope soon io announce the completion 
of the series of these four sister ships, in the launch of the Tay and the Te- 
viot, which are rapidly progressing on the stocks. In genera] appearance 
and construction this ship resembles closely her precursor, the Clyde, being 
slightly fuller forward, and finer alaft. To the eye she alsy seems Ja 
than the Clyde, but this may arise from the latter being a foot or two deeper 
in the water, having already her whole engines and boilers fitted up on board, 
although it is only about two months since her launch. The dimensions of 
the Tweed are as follow :—Length, over all, 240 feet ; keel and forerake, 215 ; 
beam, 37; depth, 30.—Greenack paper. 

Thames Steamers.—The competition among the steamers has become so 

at, and their numbers have so much increased of late, that 17 vessels are 

ily engaged in gonveying passengers between Gravesend and London. 
Some of them charge 2s. in the after cabin, and 1s, 6d. in the fore part of the 
steamer, for each passenger ; others 1s. 6d. and Js., and a few Is. only all 
over the vessel; while the steamers from Blackwall to Gravesend convey pas- 
sengers for 8d. each. Fourteen steam vessels are cngaged in carrying pas- 
sengers between London and Greenwich, and a majority of them have latel 
reduced their fares to 6d. each; but the pier dues swallow up one-third o 
the fare, and it is doubtful whether the steam boat companies will be able to 
continue the reduced fares for any length of time. Fight steamers are con- 
stantly running to and from Woolwich, and they will receive a great acces- 
sion ina few days by the fast and elegant boats of the Watermens’ Steam- 
packet Company. There are 16 small vessels belonging to different companies 
steaming away from morn till night above bridge, and on Sunday last th 
carried upwards of 55,000 passengers, at 4d. per head, between the numerous 
piers from London-bridge to Chelsea. Times. 


Improvement in the Construction of Steam Ships——A Correspondent of tbe 
Times suggests that safety bulkheads, by which a vessel is divided into three 
or four water-tight compartments, should be introduced into ocean steamers 
in future. The suggestion is an excellent one, but it qught to be enforced 
i ee authority, and applied to all steamers, Many lives and mu 
valuable property would have been saved if such a regulation had been in 
force since steam navigation has been so largely extended. The loss of the 
Phoenix, which was struck before the paddle-box by another large steamer 
at sea, affords one Inatance’; and the Albion, on her yoyage from Dubtin to 
Bristol, touched a sunken rock on the Welch coast, and Tramediately went 
down in comparatively smooth water, and on a beautiful day, in consequence 
of the leak produced in her bow. Tho distressing loss df the Killarney, on 
the Goast of Cork, would, no doubt, have been averted, had not the fires in 
the engine-room been extinguished by a leak, which tt was impossible to 
keep down. Many other cases migh cited; and we shall place in juxta- 

ition with the preceding an accideitt which happened to the Royal 
a celebrated steasher belongiag to the City of Dublin Company, on one | 
yoyages from Lonion to Dublin. This vessel, we must a6, like several 
others belonging to the same g ge company, is divided ‘into water-tight 
compartmants y bulkheads. dark stormy night, when off the Isle of 
Wight, she suddenly came into violent collision with a three-meated ship, 
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pra had ‘she: been ban like. ordinary steamers, have involved her almost 
: tly In the aante fate aa the Albion. The balkhead, however, near her 
bow, d the ledk from spreading—nay, so little inconvenience did this 
alarming collision occasion, that she proce 
‘gearoely depressed in the slightest degree, to use nautical fan 
head.” This isa striking anecdote; and we only wonder that steam-boat 
proprietors have not long ago seen the importance, even for their own inte- 
» of adopting the made of construction which saved the Roya] William. 
We repeat that that they ought to be compelled to do so; and we trust that 
some roember of Parliament will bring the subject forward without delay. We 
are not able to say whether some such safeguard might or might not be 
in ships; but the recent frightful logs of life occasioned by the sink- 
ing of the Governor Fenner, owing to a collision with a steamer, ought at all 
events to draw attention to the subject. In the Thames 1,000 or 1,200 yer- 
sons often trust themselves in a single steamer of comparatively slight con- 
struction.—Glocastershire Chronicle. 


Launch of « Steam Frigate—The West India Royal Mail Steam-packet 
Company’s magnificent and powerful steam ship the Forth was launched 
from the building-yard of Messrs. Robert Menzies and Sons, Leith, on Sa- 
turday last. She glided into the Forth, the estuary after which she has been 
called, in a most majestic manner, and in presence, it is reported, of not fewer 
than 80,000 spectators. So say a scence had not been witnessed in Leith 
gince the visit of his late Majesty George IV., in August, 1822. The folluw- 
ing are the dimensions of the Forth :—Length of keel, 215 feet ; on the spar 
deck, 229 fect ; over all, 245 feet : breadth over paddle-boxes, 60 feet ; depth 
of hold, 30 feet 3 inches; tonnage, 1,940. She is to be propelled by two 
engines now fitting at Liverpool by Mr. Bury, of 220 horse-puwer each. The 
Forth is the third steam frigate already Jaunched for the West India Royal 
ha Steam-packet Company. The two first were built on the banks of the 

sly de. 


Steam-ship Building in Derry.—\w Mr. Coppin’s yard there has been laid 
the keel of 4 vesse) intended for foreign trade, which, in point ot dimensions, 
will come very little short of the largest steamers ever built, the proprictors 
of her being partly Englishmen. She is to be impelled by the Archimedean 
screw, to have a horse-power of between 500 and 600, and to be of 1,500 
ions register. Her keel is 22] fect. only a few feet inferior to that of the 

restee! steamer launched, and her length over al} will be 230 feet.—Derry 
ournal, 
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Westminaler Bridge is again opened to traffic. after having, during the short 
riod of four weeks, been subjected to eastensive repairs. The well-known 
ollow arch has been removed, and spandre] walls with longitudinal arches 
in brickwork have been substituted,so us not only to strengthen the pier. but to 
remove a serious cause of danger. threatened by the pressure of the hollow 
arch on the haunches of the adjoining main arches. A rather unusual cir- 
cumstance bas been the removal and restoration of a whole course of ae 
tan 


throughout one arch. Great satisfaction has been given by the : 
ubitt, 


rom 
energetic manner in which the alterations have been efected by Mir. 
under the directions of the engineers, Messrs. Walker & Burgess. 


Preston and Wyre Railway, Harbour and Dock Company.— Extract from 
a report to the directors by Captain Denham, at the last half-ycarly meeting 
of the proprietors.—“ ‘The new channel through the ‘ Knot-spit,’ and over 
the ‘ Little Ford,’ has been so deepened as now to afford 13 feet of water at 
half tide through the ate course thus produced upon the line of lights 
direct from sea into the harbour. The present period is occupied in dredging 
up the shelving bottom between the landing wharf and ‘Canshe-hole* an- 
chorage, so as to produce a continuous depth of 12 fect at low water spring 
tides, an object we hope to attain by June next, during which the upper layer 
of shelying shore now interrupting the north or early approach to the wharf, 
will be excavated, leaving the under or lower shelf to be dredged down to 12 
feet over the whole spnee across to ‘Canshe-hole.’ The dredge's service this 
year wil) thus be wholly dedicated to the wharf frontage and approaches. 
fhe new Channel to Sea will, however, be improved by excavating and carry - 
ing away at low water the remainder of ithe ‘ Knot-spit,’ and trimming down 
the surface and marginal projections of the new cut or channel, the marl 
arising from which will be appropriated to the ‘ neckings’ half tide wier about 
to be constructed on the opposite side of the channel. This latter work will 
also be prosecuted this year, and additional pontoons and stone flats are pre- 
paring for it. This tide wier will have the effect of concentrating the whole 
volume of back water, the scouring force of which has already been so cssen- 
tially increased by the completion of the ‘ Kuot-gulph’ embankment.” 


Florence and Leghorn Railway,—A supplement to the Florence Gazetty of 
the 27th April, contains the decree of 11.1. and R. Highness. the Grand 
Duke of Tuscany, granting for the term of 100 years (to be reckoned from 
the time when it will be completed and opened to the public), the railway 
from Florence to Leghorn, to the Company announced if the Manifest of 
Fenzi and Senn of the 24th April, 1838, to be exeeuted according to the re- 
port of the celebrated English engincer, Robert Stephenson, Esq. is Im- 
perial and Royal Highness graciously allows said railuay to bear his royal 
name of ‘ Leopold,” and grants numerous advantages and privileges, among 
Others the importation duty free, of all the iron works, machinery, locomotives, 
and every other article required for its construction, and completely plucing if in 
active operation The exemption from the register stamp duc on all the deeds 
of the company during the construction of the railway, the option of con- 
verting into perpetual leascholds the amount of such lands as will be occe- 
pied by the company, andl which may belong, tv the state, or to religious cor- 
perations, and which from its nature should be subject to re-investinent. 

right of e riation fixed on a liberal basis, with the right of immo- 
Giate ovcupation, and a low tariff for the transport of persons and goods. 
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‘«' *Copran “BMrnzi—The copper mine recently discovered in Jamaica is situate 
in Mount Vernon, a huge mountain six miles to the East of Kingston. The 
lodes run from cast to weat, with a dip to the north. The veius of ore are 
found in the neighbourhood of Lucky Valley estate, in the parish of Port 
Royal, and at the base of the mountain. The richest ore is a sulphurte, 
yielding 40 per cent. of metal. This ore is obtained in immense quantities 
from a shaft which opens ona small stream sufficient to carry away the 
debris. Several hundredweights have been sent to London and Swanses for 
smelting, great difficulty having been experienced in performing this opera- 
tion perfectly in Jaraaica, from the want of reverberatory furnaces. There is 
also a carbonate which yields 11 per cent. of metal by the humid process. 
This is a very beautiful ore, and occurs in what is called abon rock, ‘The 
matrix consists principally of lime-stone, argillaceous sand-stone, slate, achist, 
and a fine black sand-stone. The black sulphuret, which is abundant, is ob- 
tained in masses resembling wet and rotten coals, soft when extracted from 
the mine, but hardens in the sun, and is full of pyrites. When dry it is per- 
fectly friable. The situation of the mine is convenient, being only three 
miles and a half from the sea, and the road is a gradual descent to the. har- 
bour, Bull Bay, where there is good anchorage for vessels. It may be added 
that the mine is in full operation, a company having been formed, and all the 
shares bought up. When the packet left Jamaica, Senor Don Rennaldo, the 
captain of the Cuban mines, hail been applied to for assistance and advice, 
and was daily expected there. 


Consumption of Smoke.--We have great pleasure in directing public atten- 
tion to the efficacy of Iall’s apparatus for the consumption of smoke from 
steam engine chimnies. Mr, Hall has sust completed one at the manufactory 
of Messrs. Boden and Morley, in Castle-street, in this Borough, which from 
its efficacy, if generally adopted, will leave no cause of complaint from what 
has hitherto been a souree of annoyance to the inhabitants of the borough, 
The furnace is supplied by a current of air heated by the furnacc itself, which. 
when in full operation, completely consimes the volume of dense smoke, 
which is frequently sent forth from the chimney of a steam-engine. Of 
course this cannot be done till the fire is got up in the morning, and when- 
ever the furnace door is opened for feediny, the apparatus ceases to act; but 
half a minute suffices to clear the chimney, when the furnace door is shut, 
and then, however thick and dark the smoke was previously, the quantity is 
immediately greatly reduced and its density pives place to a silvery hue. We 
believe the apparatus saves something considerable in fuel, and we are sure 
its adoption will be hailed with general approbation by the inhabitants of 
this borough.-—Derby Reporter-—A short time ago, our columns contained a 
notice of the perfect consumption of smoke by apparatus applied to the steam 
engine of Messrs. Benjamin Cort and Co., of this town; it has also been used 
with eqnal success as applied to other steam engines, both here and at wai fe 
We are highly gratified at Leing informed that this invention answers equally 
well with locomotive engines, <A trial was made of it, as attached to the 
“ Wizard,’ » few days ago, on the Midland Counties Railway, in the pre- 
sence of some of the directors of the company, and of several other gentle- 
men; of the former were William Hannay, Iésq., and Henry Youle, Ksq., and 
of the latter were Francis Wright, Esy., of Lenton Hall, H. B. Campbell, 
Esq., &e., who all expressed their high approbation of its satisfactory opera- 
tion. The above apparatus for which a patent was taken oul in January last, 
is the invention of Mr. Samuel Wall, the inventor of the condensers (known 
under his name), for supplying pure distilled water instead of salt or other- 
wise impure wa’er to the boilers of marine and other steam engines, as well 
as the inventor of the reefing paddle wheel for steam vessels. The importance 
to railway companies of being able to use coal instead of the costly article of 
coke to Jocomotive engines, can searcely be estimated, so greatly must it re- 
duce the expense of the transit of passengers and goods, and consequently 
Increase the profits of the shareholders.— Nottingham Review. 


Dorsetshire—The body of the church of St. Mary’s. Wareham, Dorset, is 
now being pulled duwn for the purpose of being rebuilt. This part has ovi- 
dently been already once before pulled down and rebuilt, the nave being 
divided from the side aisles by square massive fers of rough rubble con- 
struction, with impost and archivolt mouldings of a Roman character. This 
alteration was possibly done towards the latter end of the 17th. or beginning 
of the [8th century. The workmen have found in the walls some fragments 
of stone with curious carvings and inscriptions. There is a fine tower and 
spacious chancel of decorated Gothic which will not be touched, and attached 
is a small sepulchral chapel with tombs of cross legged knights in chain ar- 
mour. The new church provides accommodation for 1000 persons. The con- 
tract has been taken by Messrs. Cornick and Son, of Bridport, Dorset, and 
the works are to be completed by Michaelmas 1842, under the superintendence 
of Mr. T. L. Donaldson, architect, by whom also a new Scotch Church is to 
be erected at Woolwich. mn the Norman style, with accommodation for 1000 

rsons, half of whom will be soldiers of the garrison. The plot of ground 

or the church and schools, which are to be erected in connexion, has been 
given by the Government, In considcration of the sittings, which will be pro- 
vided for the troops of the Kirk communion, 


Mr. Stephenson's Lime Works at dmber Gaie.—Mr. Stephenson has now 
commenced burning lime at these works, and is sending it to the different 
places een to the North Midland Railway. In the course of a shart 
time it will be conveyed to most of the principal towns in England. The 
kilns are built in a handsome and substantial form. standing from 30 to 40 
feet above the surfuce of the ground. The limestone is procured from the 
village of Crich, about two or three miles distaut from the kilns, on o tram- 
way formed for that purpose. <A short distance fram Crich, the tramway 
passes through a tunne! between 50 and 60 yards in length; a little further 
on is an inclined plane, worked by a whecl, which Icts down six wagons fu!! 
of limestone, and draws up the same number of empty wagons. Nearly ad- 
joining this is another inclined plane, which is uncommonly steep, rising at 
the rapid rate of one yard in three anda half, and is hbeterinty A a large dnun. 
ound which passes a wire-rope; 0 lever is attached to the 1, by which 
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drawn op at the same:time. The full wagons pass over the Cromford. canal 
by a pha Se bridge (elevated several feet above the surface ofthe water) to 

e top of the kilys, These stupendous works, when ‘finished. will be of the 
moat extensive churseter in England, or we may say in the whole world. 
They will, when complete, be able to turn out upwards of 206 tons of lime pet 
day ~Shefield Patriat. 

Victoria Park Bill—The Bill authorising the Woods and Forest to form 2 
Pack in the eastern part of the metropolis, has already past the House of 


The bronze statue of Rubens is at length completed, and has been sent 
from Liége to Antwerp. the place of its destination. 

Parisian Bitamen.—The terraces at the Slough station of the Great Wes- 
tern Railway are being Jined with this material. its use has of late been con- 
siderably on the increase : 1t has been introlueed ia several parts of the me- 
t i. 





LITERARY NOTICES. 


Mr. Doliman has given the public two faithful representations of the re- 
atorations of the Vicar’s Close at Wells, the details of which are given in Mr. 
Walker's book. The chimneys we think felicitous, but the sentry-box porches 

» We conceive, without injury have been omitted by the architect ; 
fidelity of this kind savours too much of the mgenuousness of the Chinese 
tailor, who treated the patches in the pattern coat as an essential part of the 
workmanship. 

Mr. E. Clifford, a teacher of mathematics, has brought out a small treatise 
styled Arithmetic Considerations on Marquoi’s Paraltet Scales, and the Pro- 
éraetor, which contains a number of useful calculations and directions. 











LIsT OF NEW PATENTS. 
GRANTBSD IN ENGLAND FROM 29TH APRIL, TO 27TH wAY, 1841. 


Six Monthe allowed for Eurolment. 


Jamus Sims, of Redruth, Cornwall, civil engineer, for “ certain umprove- 
stents in steam engines.” —April 29. 

Ayvaun Jerrzar, of Prospect-place, New Hampton, Middlesex, gentleman, 
for “anew method of defending the sheathing of ships and of protecting 
thetr sides and bottoms.”—-April 29. 

Gzoncx TownsanEnn, of Sorpcote-fields, Leicester, Esquire, for “ improve- 
menis in machinery or apparatus for culling certain vegetable substances.” — 
April 29. ‘ 

Josern Grans, of Kennington, civil engineer, for “a new combinaiion of 
materials for making bricks, tiles, pottery, and other useful articles, and a 
machine or machinery for making the seme, and also a new made or process 
of durning the same, which machine or machinery and mode or process af 

are also applicable to the making and burning of other descriptions 
Of bricks, tiles, and pottery.” April 29. 

Mirza Benay, of Chancery-lane, for “ certain improvements in machinery 
or apparatus for making or manufacturing nails and brads.” (A commuai- 
cation.}-——May 4. x 

Francis Joserun Massey, of Chadwell-street, Middleton-square, watch 
manufacturer, for “ improvements in the method of winding up watches and 
other time keepers."—May 4. 

Eewarn Newton, of Leicester, manafecturer, and Taomas Arncunoip, 
of the same place, machinist, for “ improversenta in producing ornamental or 
tambour work in the manufacture ef gloves.”—May 4. 

Cuantzs Tuomas Hotcomns, of Bankside, Southwark, ron merchant, 
for “ certain lubricating or preserving matiers for wheels and axles, applica- 
ble aleo to the bearings, journale, or other parte of machinery.”—May 4. 

Huo Grauam, of Bridport-place, Hoxton, artisan, for “an improved 
manufacture of that kind uf carpeting, uswally denominated Kidderminster 
carpetting.”—May 6. 

Moszs Poors, of Lincoln’s Inn, Esquire, for “ fmprovements in the manu- 
facture of fabrice by felting.” (A communication.)—May 6. 

Par.emwon Accustine Mortey, of Birmingham, manufacturer, for “ cer- 
tain improvements in the manufacture of sugar moulds, dish covers, and other 

James Hancock, of Sidney-aquare, Mile End, civil engineer, for “ certain 
improvenents in the manufacture of locks, krys, latches, and other fastenings, 
art of which improvements are applicable to taps and cocks fur drawing off 
finids.” —May 6. 

Joun Parry, jan,, of Preaton, Lancashire, manufacturer, for “ certain ém- 
provements in looma for wearing.”—May 10, 

Hooton Drvexinz, of Nottingham, lace manufacturer, for “ certain tm- 
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Anparw Mo Nan, of Paisley, North Briain, gino for “ certain fone 
provements in the manufacture of bricks.” —Nay Tea 

Eouunp Tastoa, of King William-street, gentleman, for “ ceréain in 

in the construction of carriages weed on. ratiroads.” (A com- 
munication.)-—-May 11. ; 2 

Hewar Prnxvus, of Maddox-street, Hanover-square, for “an dnproved 
method or methods of applying electrical currents or electricity, either frat« 
tional, atinoepheric, voltaic, or electre maguetic.”~—-May 14. 

James Gavconr, coal master, end Wruram Green, turner, both of West 
Bromwich, Stafford, for “ certain improvements in the manufacture of iron 
and sieel.”——May 14. 

Pizare Jovanet, of Dean-street, Soho, engineer, for “ improvenents én 
fire-escapes, which improvements are applicable to other useful purpones.”— 
May 19. 

Jonw Carn, junior, of Paddington, engineer, for “ improvenentes in appa 
rates for retarding and stopping railway-carriages.”—May 20. 

Cuaries Pau..irs, of Chipping Norton, Oxford, engineer, for “ 
ments in reaping and cutling vegetable substances as food for cattle.” —. 

JosrrH Woops, of Lawn-place, Lambeth, Surrey, civil engincer, for “ cer 
fain improvements in locomotive engines, and aleo for certain improvements 
in the machinery for the production of rotatory motion Jor obtaining mechani- 
cal power, which improvements in machinery are aleo applicable Sor raising 
or impelling fluids.” —May 22. 

Wiiisam GAL, of Beresford-terrace, Surrey, for ‘‘ cerfain improvements 
in the construction of inkstands.” (A communication.)~——May 22, 

Joun Arnetiz, farmer, Redheugh, North Britain, for “a new and iste 
proved mode of making or moulding tiles, bricks, retorts, and such like work 
JSrom clay, and other plastic enbstances.”——May 22; four months. 

Cunistoruxn Dunont, of Mark-lane, London, for “ improvements tn the 
manufacture of metallic letters, figures, and other demces.” (A commanita- 
tion.)——May 22. 

Joun Wrinrernorn, of Clarence-place, Hackney-road, surgeon, for “tm. 
provements in machinery to facilitate the removal of persons and property 
Jrom premises, tn cases of fire; which tmprovemente are applicable to raising 
and lowering weights generally, fo assiat servants cleaning wiadows, and ds o 
substitute for scaffolding.” —~May 22. 

Wrizram Lewis Ruam, of Winkfield, Berks, clerk, for “ certein improve- 
ments in machinery o* apparatus for preparing land, and sowing or depositing 
grain, seeds, and manure.” —May 22. 

Joun Wuitenovss, of Deptford, engineer, for “an improved method of 
making boilers, to be used in marine steam engines.”—May 22, 

WiiiraM Joxst, of Ludgate-hill, merchant, for “ improvements in pro- 
peeling vessels.” (A commaunication.)—May 26. 

Groncr Heim, of Saint Jobn-street, Smithfield, ceck founder, for “ in. 
provements in water clusets.”—-May 27. 

Joszrra Berraipar, of Birmingham, wood turner, for “ an improved me~ 
thod of manufacturing papier mache, pearl, china, ivory, horn, wood, and 
comporition, into pillars and stands for table and other lamps, and other artia 
cles of domestic furnilure.”—May 27. 

James Soawss, of Saint Helen’s, Lancashire, chemist, for “ improvements 
in the manufacture of carbonate of seda,”—May 27, 
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TO CORRESPONDENTS. 


Communications from M.R., Daniel Clark, 4c., reecived too late wiil appear 
next month, 

We have received a proposition for forming “ An Association of Architectural 
and Engineering Draughtemen,” which we have deferred for consideration until 
next month. 

Communicrtions are requested to be addressed to “ The Editor of the Civil 
Vngineer. and Architect's Journal,” No. 11, Pardament Street, Westminster. 

Books for Review must be seni early in the month, communications on or before 
the 20th (if with drawings, earlier), and advertisements on or before the 25th 
instant, 


Vols, I, H, and 111, may be had, Lound in cloth, price £1 each Volume. 


ERRATA. 


En last month’s Journal, p. 173, for Harry Austin read Henry Austin. 
P, 129, for Mr. Edward Hall (late of Birsinghaw) read late of Manchester. 


The ty;e of pages 15] and 152, after it was made up, got disarranged ; we 
have consequently reprinted them, which are given with the present number. 
We have to request our readers tu cancel those pages, and anbstitute those 


1 given herewith. 
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"Plate PTR. 
“AFigd scovinpanying drawings show a, new apecies of viaduct that hes 
debt made use of aaa general design, in sea veHiauieetary estimate 
of 9 revently serve: 


¥. 4—Side new of the Cluteh Box D. 
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The principle in its simple form, is not new to the engineering 
world, baving been put into execution in the “ Foot bridge over the 


Whitadder, at Abbey St. Bathans,” (wee Theory, Practice, and Archi- 
tectare of Bridges, part four,) and being commonly used in temporary 
erections, scaffolding, &c., and frequently applied in strengthening 
various kinds of vehicles, The novelty consists in carrying out the 
idea to the magnitude of the present case. 


Fig, §—End view of the Clutch Bux C. 


Wa, It will be seen that the system is ap- 
plicable on a great scale, in those cases 
only where there is a large amount of 
headway to spare,as the efficiency of the 
arrangement is so completely dependant 
| on the inclination of the tension bars. 
The estimation of the strength in the 
original form, is a matter of great ease, 
involving only a simple case of resolu- 
tion of forces. 
This design is made for a single line 
of rails only, but it would appear that 
it might be much more advantugeously 
ro economically applied to a double 
ine. 
A reference to the drawing will pre- 
clude the necessity of any detailed 
description, and it will be necessary 


to draw attention to the more important points. It will be 


*: 
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seen that the application of the tension bars is not confined to the ree 
Fig. 6—Section of the Clutch Box C. 
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‘ ajetation- ‘ty ‘vertical defivction bot that. it is made see of in gis 

lateral to the main supports, Guverted tremely-wouid perhap 
¥a:the most degeriptive term),. their bendi bebag preveitied in.oos 
macs re nesetarre stads and tie-bolts, in the other by the 
= .% the iton rods. aes hoy 

A. weight enteriag upon the bridge will be perceived to immediately 
distribute its effects over the whole structure, by means of the a ’ 
ing intermediate bars; these bars will effectually prevent any pastial: 
deflection that might be expected to occur upon an unequal distribae 
tion of the load. ve 

It will be observed that rods are dotted in, and noted as being carried 
to the sides of the piers, to prevent any lateral oscillation; little fear 
of this however need be entertained, as the surface exposed to the 
wind would be so slight; nevertheless if there were any oi vaste 
of such an effect, it might be further guarded against, by a divergence, 
of the sides of the supports, as shown by the dotted lines at D’, D’, on 
the transverse section; and this would be done with very little diminu- 
tion of strength. Ina double line there would be no need of such 
precaution. 

The estimated cost, including scaffolding, &c., and exclusive of 

iers, is G/. per lineal foot; the sg I took out myself, und can 
r testimony to their fulness; the prices were given by another, aad 
were high in consequence of the difficulty of the localities; in short I 
believe that the above price is rather more than would be the cost im 
average cases. With regard to the strength, I think it will be found 
by any ove who will be at the trouble to calculate it, that it is if any 
thing greater than what is stated. 

To those with whom appearance is the main point in railway works, 
the design will probably afford some amusement; but every one will 
I think perceive that elegance of effect is not altempted, an economi- 
cal and durable structure being the only object in view. 


Hespert SPENCER. 
Derby, May 11, 1841. 


ce to Drawings. 

Fiz. 1, Plate VII. is aside view of the bridge, part of the span is omitted 
in order that the remainder might be kept to as large a seale as the size of 
the Journal would admit. Fig. 2, isa transverse section of one of the sug- 
pensions or the ecruss trusses; and fig. 3. a tranaverse seclion of the cen 
Suspension or cross truss. Liy. 4. eniarged view of the clutch box D, secu 
to the piers. Pig 5. end view of the clutch box C; and fig. 6, a seetion of 
ne saine, The three Jast figures are drawn tou seale of $ of an Inch toa 

oot. | 


CONDUCT OF THE GOVERNMENT TOWARDS THE © 
ENGINEERING INTERESTS. 


WE have, on more than one occasion, thought it our duty to ‘cali 
the attention of our readers to the conduct which has long been pur- 
sued by the government and the legislature, as to all measures bearing’ 
upon the interests of the engineering profession. We are well aware’ 
that many of these measures, although weighing most strongly upon 
the engineers were directed against other interests, and cannot there= 
fore be considered as purposely levelled against the profession; buf, 
nevertheless, when we observe the tendency of measnres more direct, 
and the uniform tenor of these proceedings, we are obliged to admit - 
that either the policy or the inclination of the governing body is con- 
stantly directed to our injury. In whatever way we examine the men 
sures affecting us we are iwpresaed with this feeling, and now that we 
are enabled to look back and class together isolated events, we find an 
accumulation of evil in the highest degree threatening the profession. 
On the one hand our employment is Pichotes to be taken from us, and 
on the other we are to be placed under the government direction and 
control; so that both our moral and physical interests are equally con- 
cerned. J¢ is perhaps fortunate that circumstances have intervened to 
preventevery attempt from being effective, but still a sufficient amount 
of mischief bas been perpetrated to call for the snrious attention of 
every one to the position in which he is placed. It might have been 
well at a former period for the civil engineer to say, that affects the 
marine engineer or the capitalist and not me, or for the practical engi- 
neer to say that has nothing fo do with me, but now when we come to 
review the whole of these eedings we find caactiaaes, bebo affects. 
each individual branch, while: there no longer remains a doubt that the. : 
whole body is in‘danger. What engineer when he considers the save~ 
ral government measures of the last four years can now flatter bineelt | 
that he is safe, and that the attack on his neighbour is immineng of po; 
danger to himself? ‘Let him fook at the Ten Per Cent. Depasit Clause, 
the frish Railway Scheme, the Steam Navigation Bill sad the Rail-. 
ways Bilt; tet ‘tliw-tead the speeches of ministers, the reports-of com- 
sittece and: commisiidaers, and the suggestions of cominissioners, let 


has"now arisen when It Becomes 













him reflect on what bus been sttempted and Lg og he dare to 
aavigni any limit to their future’ 3 fond, “We feel that the period 
: profession ipa collective capacity 
to do in all its power for resisting present attempts, preventing future 
‘¥nvasions, and remedying ‘past evils, and woless these things be done 
‘and be done quickly ton, we very much fear that an amount of distress 
and inconvenience will be inflicted on every individual, such as to make 
him bitterly regret his inactivity. | 

" The Standing Order of the House of Commons requiring the pay- 
ment of a deposit iuto the Bank of England of ten per cent. on the 
pryposet capital of all public works, is a regulation the evils of which 
we hve long deprecated. Many bave shut their eyes uuder the de- 
lusion fhat either the order sould be repealed from a conviction of its 
inefficiency, or such 2 change would take place in the money market 
as would enable it to be complied with. We were never so insane, 
for we considered that the same ignorance, which could lead to such 
‘an enactment in the teeth of reason and experience, wou'd blind its 
isans to any defect in its operations, and that whether the money 






‘market were either ina sound or unsound state, the impediment would 


be equally serious. The evils which have arisen to the profession 


‘frots the stagnation of affairs lave been quite enough without any 


aggravation, bat now whatever may be the means or disposition of the 
monied interest, three years have passed over without a single uct 


Paving passed for any public work of importance. After the present 


year we really cannot see where employment for a large part of the 
‘pyofession is to be obtained, for there will be neither railways, canals, 


docks, harbours, bridges, gas nor water works to be constructed, and 


no prospect, with mcans however abundant, of obtaining acts of parlia- 


gy ae after the long period required by the standing orders. 
e 


oresaw what the result would be, and we gave warning of it, if 


‘therefore every one has remained lukewarm it bas been from no de- 


fault or neglect on our part, and those who will suffer will bave them- 
selves to blame for the event. The engineers must petition and obtain 
etitions from other parties for the redress of the grievances caused 
the Ten Per Cent. Clause, for they may readily see that unless they 
put their shoulders to the wheel and sturdily too, no relief will they 


‘obtain. When an honourable member rose the last session to move for 


a reduction in the amount of the deposit, how was be supported, and 
what was the language of the President of the Board of Trade, the 
mouthpiece of that department in which all our evils have originated ? 


He actually declared that no diminution in the number of acts had 


taken place, that no mischief was caused by the Standing Order, and 
finished by referring triumphantly to the number of notices then before 
the House of application for acts. Had he but enquired how many of 
these applications were rejected for non-compliance with this very 
regulation, and if he had enquired at the end of the session how many 
/acts had passed, le would find that the account was merely a blank. 
The Insh Railway Report, and the new Irish Railway scheme, are 


.. further developments of the same system; the progress of railways in 


, cient. 


- 


ment, and placed under the inquisitorial 


. Ireland has been checked, and the management of such as may be 


made is proposed to be entrusted to the government, the most ineffi- 
y for the purpose which could possibly be selected, and which 
has already filled Ireland with monuments of jobbery and mismanage- 
ament. This new scheme must also be opposed as an emanation frum 
the same stock, and as calculated by acting as a precedent to be pro- 
ductive of more immediate evil. The Steam Navigation bill exhi- 
bited, in all its deformity, the grasping ambition of the Board of 
Trade; the gevius of our engineers was to be controlled, their plans 
revised, and their workshops taken from under their own manuge- 
ower of the government. 


| The marine engineers were aroused, and the evil was warded off, but 


. it must not be thought that an end is 


put to the existence of this 
monster, ‘the snake is not killed but scotched,’ and the spirit which 


. animates it is too visible in the Railways Bill to allow us to doubt of its 


gevival, These Railways Bills are too serious warnings of the danger 
. Of allowing the least tampering with our interests, to let us pass them 


p Mlronstr calling the attention of our readers to the evila which are 
eatened by them. Discretionary powers are asked for, the future 
operation of which we are too well uble to trace in those “shadows of 
caming events,” the “Reports and Papers relating to Railways,” pre- 
sented to Parliament. Here we see wilitary ignoramuses interfering 
with every part of the construction of railways and locomotives, put- 
ting the esigns of the engineers under supervision, and suggesting 
that the wer shop of the munufacturer of locomotives should be sub- 


_ Jected to ap inquisition. ty fact, if our space poe us, we. ty 


on this subject alone, draw a fearful picture of the mischief w is 


“threatened to every branch of the profession. Euough bus now beer 


eaid to call for an iriterferenca, and we have only to auy further, that 
oar ‘elegy has shown fhat dren. the. slightest 0 ftom han "henn 
ent to check. the Boand of tin its sxld-career, 108, 9 
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. sturdy opposition . : organized, we are not wi 
all the grievances redressed., We again reeommend the engineers t 
Jose no time, or the profession will be stripped of its’ Independence, 


fons of unfettered fancy, exerted et ed poate in the air, bridges 
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and their offices of all appearance of business, eee 

Neither are the evils confined to the ig Asti but equally threaten 

rand more numerous classes. It ts acknowledged tnt i€ le té 

the railways and other public works that we, in a great degree, awd. 
the employment of the working classes, and diminution of the poor 
rates, and any sudden cessation of employment muat be productive of 
the most disastrous consequences. Thie contractors, also, and sub- 
contractors employed, and the several classes of tradesmen and le- 
bourers connected with them, are exposed to consequences equall 
tuinous; not only will they be put ont of work, but their plant, to 
and materiel becoming useless, must be sold at ruinous prices, A 
large amount of cupital, also, which was directly employed in pro- 
moting the progress of the nation, has been, during the suspension, 
diverted, being either hourded or rendered comparatively idle. 
sidered, indeed, in every pom way, whether on the broadest 
grounds or the narrowest, the measures of the government equa 
refuse the test, the interests of the nation being sacrificed throug 
narrow-mindedness, or a love of jobbery. 


PLAN FOR A NEW ASSOCIATION OF ARCHITECTURAL 
AND ENGINEERING DRAUGHTSMEN. 


Amon the various means which may be adopted in order to attain 
apy desirable object, the association of numerous individuals who bare 
a common interest in it, is one which has often proved successful in 
cases where isolated energy would have been unavailing. This may 
be observed in various instances, whether iu pursuits of public utility, 
of pleasure, of charity, or of a private advantage. 

t is now intended to suggest to the consideration of those concerned, 
whether this principle of association, so largely applied at the present 
day to objects of great public concern, might not be made useful to 
those engaged in one department of the urts of design with which it 
has hitherto had perhaps bunt little connection. 

That class of artists is here alluded to, who are employed in a sub- 
ordinate capacity in prepering the necessary drawings required pre- 
viously to the execution of any great work either of architecture or 
engineering, to furnish the necessary illustration for the artificers who 
are to carry it into practice, and for the proprietor who is to possess 
it when completed. 


It may be trae that the different socicticwiitready formed both of 
architects and engineers, may have the effect of adding to the general 
» and maine 


stock of information, of diet dont the means of knowled 
taining the character of each profession with the public; but the unton 
now advocated, is intended to be of a more humble kind of utility, 
less exalted in its objects, less interesting to the imagination, but it is 
conceived, not less adapted to meet the wishes and supply the wants 
of a considerable number of individuals. 
However it may be that the young student of architecture (by which 
perhaps he merely means the drawing of architectural decoration), 
flatters himself thut he is pasts a “ fine art,” including all the grand 
and eee and beautiful attributes that may be connected with the 
term, he will probably find soouer or later, (circumstauced as the art 
is in these utilitarian days), that he cannot pursue it professioually 
without making it a different sort of business; a pursuit in which the 
physical qualities of objects shall be more considered than the esthe- 
tical, in which the combination of the various talents of others shall 
be preferred to the concentration of single isolated mind upon a 
single visionury object, in which the useful shall triumph over ¢he 
beautiful, and the matter of fact over the imaginative. ; 
These observations are put forward as prefatory to the main object 
of this paper, which is to suggest the formation of an Association of 
Architectural and Engineering Draughtsmen, for the purpose of 
enabling them more readily to communicate with each other, and with 
those at whose hands they expect employment; and of affording tothe 
latter class, the means of readily obtaining that assistanee of which 
they may stand in need, on terms the most equitable to both parties. 

o obtain these ends, the means uow proposed are, the collecting 
together at a given place for public exhibition, a number of specimens 
of the abilities of members of the associated body, whether applied in 
the different ways which are found pract usefulin business; oF 
exerted to produce results more attractive to the eye at first si 
For there should not merely be a display of the heaven-ward aspira- 
over 


¢haos, temples for Which even if. y erected. it would be dificult 


 o-contrive any usefol destination, and-palavensdepted to pirsults of 
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gloasure ste to Our tastes, out babits, and to the 


8 the frequenters of the proposed exhibition.’ 
‘ Enveducing this plan to practice, several reasons might be alleged 
why the draughtsmen themselves ought to be the managers. They 
ht make. it one of their rales’ to be allowed respectively space for 
their drawings proportionable to the sums they subscribe to defray 
the necessary expenses, On the other hand contributions might also 
be levied from those whose curiosity led them to visit the collection, 
by the sale of catalogues, the possession of which might give a riglit 
of admission for a certain period. 
The writer of these observations would bo glad if they should have 
effect in inducing others of the parties interested to join and carr 
hia proposal into effect. Of course he would not be backward in lend- 
fug his share. of assistance so far as was within his limited means, 
hd he should expect to be joined in doing so by some other of the 
younger members of the profession, who have expressed their concur- 
rence in the views here expressed, 
G. M. 





ENGINEERING WORKS OF THE ANCIENTS, No. 6. 


In our last we gave an uccount from Xenophon of the Athenian 
silver mines, which, by some inadvertence, was detached from this 
series of papers, and now we proceed to give what Diodorus Siculus 
says as to the gold mines of Ethiopia (Book 3.) 


EGYPTIAN OR ETHIOPIAN GOLD MINES. 


In the confines of Egypt and the neighbouring countries of Arabia 
and Ethiopia there isa P ace full of rich gold mines, out of which with 
much cost and pains of many labourers, gold is dug. The soil here 
naturally is blaek, but in the body of the earth, run many white veins, 
shining with white marble, (query quartz), and glistering with all sorts 
of other bright metals ; out of which, laborious miners, those appointed 
overseers, cause the gold to be dug up by the labour of a vast multi- 
tade of people. For the kings of Egypt condemn to these mines 
notorious criminals, captives taken in war, persons sometimes fulsely 
accused, or such against whom the king is incensed; and that not only 
they themselves, but sometimes all their kindred, and relations with 
them, are sent to work here, both to punish them, and by their labour 
to advance the profit and gain of the king. There are infinite num- 
bers upon these accounts thrust down into these mines, all bound in 
fetters, where they work continually, without being permitged any rest 
day or night, and so strictly guarded, that there is no possibility or 
way left to make an escape. For they set over them barbarians, 
soldiers of various and strange languages, so that it is not possible to 
corrupt any of the guard, by discoursing one with another, or by gaiu- 
ing opportunities af familiar converse. 

e earth which is hardest and full of gold, they soften by putting 
fire under it, and then work it out with their hands; the rocks thus 
softened, and made more pliant and yielding, several thousands of 
Frofiigate wretches break it in pieces with hammers and pickaxes. 

here is one workman who is the overseer of the whole work, who 
marks out the stove, and shows the iabourers the way and manner 
how he would bave it done. Those that are the strongest amongst 
them, that are appointed to this slavery, provided with sharp iron 
pickazes, cleave the marble shining rock by mere force and strength, 
and not by art of sleight of hand. They undermine uot the rock ina 
direct line, but follow the bright shining vein of the mine. They 
carry lamps fastened to their foreheads to give them light, being other- 
wise in perfect darkness in the various windings and turnings wrought 
in the mine; and having their bodies appearing somstimes of one 
colour and sometimes of another (uccording to the natore of the mine 
where they work). They throw the lumps and pieces of the stone 
out out of the rock upon the floor. And thus they are employed con- 
tinually without intermission, at the very nod of the overseer or task- 
master, who lashes them severely besides. And there are little boys 
that attend upon the labourers in the mines, and with great labour and 
foil gather up the lumps and pieces hewn out of the rock as they are 
cest upon the gr and carry them forth and Jay them upon the 
bank. .Those that are about thirty years of age take a piece of the 
rock of such a certain quantity, and pound it in a etone mortar with 
iron pestles till it be as small as a pes, then those little stoncs so 
aded eave taken from them by the women and older men who cast 
them into mills that stand together near at hand there in a long row, 
and two or three of them being-employed.at one mill, they grind it so 
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Tong {HI it be as small as fine meal, according to the pattern given 
them. No care at all is taken of the bodies of these poor creatures, 
so that they have not a rag so much as to cover their nakedness, and 
no man that sees them can choose but must commiserate their sad and 
deplorable condition. For though they are sick, maimed or lamed, no 
rest nor intermission iv the least is allowed them, neither the weake 
ness of old age nor the infirmities of women are any plea to exowse 
them ; but all are driven to their work with blows and cudgelling, til 
at length overborne with the intolerable iy Sa of their misery, they 
drop duwn dead in the midst of their insufferable labours; so that 
these miserable creatures always expect worse to come than that 
which they at present endure, and therefore long for death as far mote 
desirable than life. ; 

At length the masters of the work take stone thus ground to powder, 
and carry it away in order to the percsting of it. They spread the 
mineral so ground upon a broad board somewhat hollow and lyi 
shelving, a bs uring water upon it, rub it and cleanse it, and so a 
the earthy and drossy parts — separated from the rest by the water, 
it runs off the board, and the gold by reason of its weight remains be- 
hind. Then washing it several times again, they firat rub it lighly 
with their hands, afterwards they draw up the earthy and drossy mate 
ter with slender sponges gently applied to ae rh adie dust, till it 
be clean pure gold. At Inst other workmen take it away by weight 
and measure, and they put it into earthen urns, and according to 
quantity of the gold in every urn, they mix it with some lead, grains 
of salt, a little tin, and barley bran; then covering the pot close, and 
carefully daubing them with clay, they put them in a furnace where 
they abide five days and nights together; then after.a convenient time 
that they have atood to cool, nothing of the other matter is to be found. 
in a pots, but only pure refined gold, some little diminished in the 
weight. 

And thus is gold prepared in the borders of Egypt, and perfected 
and completed with so many and so great toils and vexations. And 
therefore I cannot but conclude that nature itself teaches us, that as 
gold is pot with labour and toil, so it is kept with difficulty, creates 
everywhere the greatest cares, and the use of it is mixed with 
pleasure and sorrow. Yet the invention of those metals is very an= 
cient, being found out, and made use of by the ancient kings. 


ASSYRIAN ENGINEERING. 


Keeping Diodorus Siculus as our guide, we now come to such notes 
as he has left of Assyrian evogineering. (Book Second.) 


WALLS OF NINEVEH. 


Ninus (1950 B.C.) is styled the builder of Nineveh, having pro= 
vided money aud treusure and other things necessary for the purpos 
he built a city near the river Euphrates, very famous for its walls and 
fortifications, of u long form; for on both sides it ran out in length 
above a hundred and fifty adage but the two lesser angles were 
ouly ninety furlongs a piece; so that the circumference of the whole 
was four humdred and fourscore furlo And the founder was not 
herein deceived, for none ever built the like, either as to the I 
of its circumfcrence, or the stateliness of its walls; for the wall was 
hundred feet in height, and so broad that thrce chariots might be 
driven together upon it abreast. There were fifteen hundred turrets 
upon the walls each of them two hundred feet high. : 


BABYLON. 


Semiramis, the wife of Ninus, was the founder of Babylon. To this 
end having provided architects, artists, and all other necessaries for 
the work, she got together two millions of men out of all parts of the 
empire to be employed in the building of the city. It was so built 
that the river Euphrates ran through the middle of it, and she come 
passed it round with a wall of three hundred and sixty furlongs in 
circuit, and adorned with many stately turrets; and such was the state 
and grandeur of the work, that the walls were of that breadth that six 
chariots abreast might be driven together upon them. Their height 
was such as exceeded all men's belief that heard of it (as Ctesias 
Cnidins relates), But Clitarchus, and those who afterwards went over 
with Alexander into Asia, have written that the walls were in circuit 
three hundred and sixty-five furlongs; the queen making them of the* 
compass, to the end that the furlongs should be as many in number & 
the days of the year. The walls were of brick cemeuted with agrfalte ; 
in height, as Ctesias eays, fifty fathoms; but as some of he later 
writers report, but fifty cubits only, and that the breadth ~#8 but little 
more than what would: allow two chariots to be driven front. .. There 
were two hundred and fifty turrets in height and thiraness proportion= 
able to the largeness of the wall. It is not to 2e wondered ag that 
there wore a0. few towers upon a wall of so great circult, seeing that 
in many places round the city, there were deep morassess #0 that it 
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was judged to no purpose to raise turrets in places so bea forti- 
fied) - Between the walt and the houses thers was.a ‘space left round 
the city of two hundre? feet. That the work might be the more 
speedily dispatched, to each of her friends was allotted a furlong, with 
an allowance of all expenses necessary for their several parts, and 
communded all should .be finished ina year’s time; which being dili- 
gently perfected to the queen's approbation, she then made a brid 
over the narrowest part of the river five furlungs in fength, laying the 
#dpports and. pillars of the arches with great art and skill in the bot- 
tom of the water twelve feet distance from each other. That the 
atoncs might be the more firmly joined, they were bound together with 
books of iron, and the joints filled up with molten lead. And before 
the pillars she made defences (sterlings) with sbarp pointed angles, 
to.receive the water before it beat upon the flat sides of the pillars, 
which caused the course of the water to run round by degrees 
mtly and moderately as far as to the broad sides of the pillars, so 
t the sharp points of the angles cut the stream, and gave a check to 
its violence, and the roundness of them by little and little giving way, 
abated the force of the current. This bridge was floored with great 
joists and planks of cedar, cypress and palm trees, and was thirty feet 
in breadth, and for art and curiosity yielded to none of the works of 
Semiramis. On either side of the river she raised a bank, as broad as 
the wall, and with great cost drew it out in length a hundred furlongs. 
Semiramis built likewise two palaces at each end of the bridge, upon 
the bank of the river, whence she might have a prospect over the 
whole city, and make her passage as by keys to the most convenient places 
in it as she had occasion. And whereas Eupliates runs through the 
talddle of Babylon, making its course to the south, the palaces [ie the 
one on the east, and the other on the west side of the river, both built 
at exceeding cost and expense. For that on the west had a high and 
atately wall, made of burnt brick, sixty furlongs in compass; within 
this was drawn another of a round form, upon which were pourtrayed 
in the bricks, before they were burned, all sorts of living creatures, as 
if it were to the life, laid with great art in curious colours. Our 
author goes on further to describe the ornaments of the palaces, which 
as less connected with our object we omit. He also describes the 
formation uf a vaulted passage between the two palaces under the 
Euphrates, made by diverting the river. He says that the walls of 
this vault were twerty bricks in thickness, and twelve feet high, be- 
side and above the arches; and the breadth wus fifteen feet. The 
arches were of firm and strong brick, and plastered all over on both 
sides with bitumen four cubits thick. This piece of work being 
finished in two hundred and sixty days, the river was tarned into its 
ancient channel again. 


SEMIRAMIS'S WAY. 


Iu a march towards Ecbatana, Semiramis arrived at the mountain 
Larcheum, which being many furlongs in extent, and full of steep pre- 
se and cragey rocks, there was no passing but by long and tedious 

ndings und turnings. To leave therefore behind her an eternal 
monument of her name, and to make a short cut fur her passage, she 
caused the rocks to be hewn down, and the valleys to be filled up 
with earth, and so in a short time at a vast expense laid the way open 
and plain, which to this day is called Semiramis’s way. 


AQUEDUCT AT ECBATANA. 


‘Besides this road, when she came to Ecbatana, which is situated in 
alow and even plain, she built there a stately palace, and bestowed 
maote of her care and pains than she had done at any other place. For 
the city wanting water, (there being no spring near) she plentifully 
supplied it with good and wholesome water, brought thither with a 
great deal of toil and expense after this manner. ere is a mountain 
called Orontes, twelve furlongs distant from the city, exceedingly high 
atid steep for the spuce of five and twenty furlongs (query) up to the 
top} on the other side of this mountain there is a great Jake which 
empties itself into the river. At the foot of this mountain she dug a 
canal fifteen feet in breadth and forty in depth, through which she 
conveyed water in great abundance into the city. 


BRIDGE OF BOATS. 


In her expedition into India, Diodorus relates that to cross the river, 
me oot with het boats, and made a bridge of boats by which she 
“ged, 


SEMIRAMIS DEIFIED. 


After inp death or disappearance, Semiramis was adored by the 
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of this work Diodores gives thie following account. Memnon, the 





son-of Tithen, governor of Parsia,-was ia the flower of bis age, : 
and noir ep and. had built a palace .is the citadsl-of Buea; whi 
retained the name of: Memnonis to the time:of the Persian empink 
He paved also there.a common highway, whioh is called Memnen’s 
way 'to this day; but the Ethiopians of Eoypt question this, nad say 
that Memnon was their-countryman, and show several ancient palaces; 
br (they say) retain his name to this day, being called Memson’s 
alaces, oy 
We shall now cull from the Fifth Book of Diodorus a number of dee 
sultory notes on different subjects, and first as to the = 


TRON MINES OF ETHALIA. 


This island (Elba) abounds with iron stone, which they dig mare 
out of the ground to melt, in order for the making of iron; much 
which metal is in this sort of stone. The workmen employed first, 
cut the stones in pieces, and then melt them in furnaces, built and pre- 

ared for the purpose. In these furnaces, the stones by the violent 
heat of the fire, are melted into several pieces, in form like to great 
sponges, which the merchants buy by truck and exchange of other 
wares, and transport them to Dicearchia, and other mart towns. 


TIN MINES OF BRITAIN. 


Now we shall speak something of the tin which is dug and gotten 
here. They who inhabit the British promontory of Bolerium, by rea- 
son of their converse with merchants, are more civilized and courteous 
to strangers than the rest are. These are the people that make the 
tin, which with a great deal of care and labour they dig out of the 
ground; and that being rocky, the metal is mixed with some veins of 
earth, out of which they melt the metal, and then refine it. Then 
they beat it into four square pieces like to a die, and carry it to a 
British Isle near at hand, called Ictis (Wight).* 


GOLD MINES OF GAUL--ARM8. 


In Gaul there are no silver mines, but much gold, with which the 
nature of the place supplies the inhabitants, without the labour or toil 
of digging in the mines. For the winding course of the river washing 
with its streams the foot of the mountain, carries away great pieces 
of golden carth; and when it is so done, they cleanse them from the 

ross earthy part, by washing them in water, and then melt them ina 
faradees and thus get together a vast heap of gold, with which not 
only the women, but the men deck and adorn themselves. 

As the arms used by the Gauls are calculated to show the progress 
made by them in the working of other metals, we copy the following 
descriptions. Some carry on their shields the shapes of beasts in 
brass, artificially wrouglt, as well for defence as ornament. Upon 
their heads they wear helmets of brass, with lurge pieces of work 
raised upon them for ostentation sake, to be admir ly the beholders ¢ 
for they have either horns of the same metal joined to them, or the 
shape of birds and beasts carved upon them. Some of them weur 
iron breastplates, and hooked; but others, content with what arms na- 
ture affords them, fight naked. For swords they use a long and broad 
weapon called spatha, which they hang across their right thigh by iron 
or brazen chains. Some gird themselves over their coats, with belts, 
ornamented with gold or silver. For darts they cast those they call 
lances, the iron shafts of which are a cubit or more in length, and 
almost two hands in breadth. 


CELTIBERLAN MODE OF PREPARING IRON, 


They carry two edged swords exactly tempered with steel, and 
have daggers beside of a span long, which they make use of in close 

hts. ‘They make weapons and durts in an admirable manner, for 

ey bury plates of iron so long under ground, till the rust hath con« 
sumed the greater part, and so the rest becomes more strong and firm : 
of this they muke their swords and other warlike weapons, and with 
these arms thus tempered, they so cut through every thing in their 
way, that neither shield, he)met, nor bone can withstand them. 


SILVER MINES OF SPAIN. 


Huving related what concerns the Iberians, we conceive it not im- 
pertinent to say something of their silver mines; for almost all this 
country is full of such mines, whence is dug very good and pure silver ; 
from which those who deal in that metal gain exceeding grent prefit. 
The Pyrencan mountains are the highest and grentest of all others, 
and being full of woods, and thick of trecs, it is reported that in an- 
cient time this mountuinous tract was set on fire by some shepherds, 
and continuing burning for many days together, (whence the mountains 
were called Pyrenean or fiery), the parched superficies of the earth 
aweated abundance of silver, and the ore being melted, the. metal 
fowed down’ in streams of pure silver, like a river; the use whereof: 
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par rape estas ‘the inhabitants, the Phenician mefthasts bought it 
i al her for iti exchange, and by trausporting it into Greece, 
ata andal! other’ countries, greatly enriched themselves; and such 
woe: their covetousness, that when they had fully laden their ships, 
aad had much more silver to bring aboard, they cut off the lead from 
and made use of silver instead of the other. The Phe- 
michans for a long time using this trade, and so growing more and more 
wealthy, sent many colonies into Sicily and the neighbouring islands, 
ead at length into Africa and Sardinia; but a long time after the 
Tberians coming to unders the nature of the metal, sank many 
large mines, whence they dug an infinite quantity of pure silver, (as 
never was the like almost in any other gid of the world), whereby 
they gained exceeding great wealth and revenues. The manner of 
working ia these mines, and ordering the metal among the Iberians 
is thus; there being extraordinary rich mines in this country of gold, 
as weil us of silver and brass, the labourers in the brass take a fourth 
CC of the pure brass dug up, to their own use, and the common 
ourers in silver have a Euboick talent for their labour in three days 
time ; for the whole soil is full of solid and shining ore, so that both 
the nature of the ground, and the industry of the workmen is admirable. 
At the first every common person might dig for this metal, and in re- 
ard that the silver ore was easily got, ordinary men grew very 
ch; but after Iberia came into the hands of the Romans, the 
mines were managed by a throng of Italians, whose covetousness loaded 
them with abundance of riches, for they bought a great number of 
slaves, and delivered them to the task masters and overseers of the 
mines. These slaves open the mouths of the mine in many places, 
where dig ing deep into the ground, are found massy clods of earth, 
full of go d and silver; and in sinking both in length and depth, they 
carry on their works in undermining the earth many furlongs distance, 
the workinen every way here and there muking gulleries under ground, 
and bringing up all the massy pieces of ore, (whence the profit and 
in is to be had), even out of the lowest bowels of the earth. ‘There 
sa great difference between these mines and those in Attica; for 
besides the lubour, they that search there are at great cost and charge; 
and besides are often frustrated of their hopes, and sometimes luse 
what they had found, sv that they seem to be unfortunate to a proverb. 
But those in Iberia who deal in mines, according to their cxpectations, 
are greatly enriched by their labours; for they succeed at the very 
first sinking, and afterwards by reason of the extraordinary richness of 
he soil, they find more and more resplendent veins of ore, full of gold 
and silver; for the whole soil round about is interlaced on every 
hand with these metals. Sometimes at a great depth they meet with 
rivers under ground, but by art give a check to the violence of their 
curreut; for by cutting of trenches under ground, they divert the 
stream; and being sure to gain what they aim at, when they have be- 
gun, they never leave till they have finished it; and to admiration they 
pump out those floods of water with those instruments called Egyptian 
yn ie invented by Archimedes the Syracusan, when he was in Egypt. 

y these with constant pumping by turns they throw up the water to 
the mouth of the pit, and by this means drain the mine dry, and make 
the place fit for their work. For this engine is so ingeniously con- 
trived, that 4 vast quantity of water is strangely with little labour cast 
out, and the whole flux is thrown up from the very bottom to the sur- 
face of the earth. The ingenuity of the artist is justly to be admired, 
not oad in these pumps, but in many other far greater things, for 
which he is famous all the world over, of which we shall distinctly 
give an exact enameration, when we come to the time wherein he 

ved. Now though these slaves that continue as so many prisoners 
in these mines, meet enrich their masters by their labour, yet 
toiling night and day in these golden prisons, many of them by being 
over wrought, die under ground; for they have no rest or intermission 
from their labours; but the taskmasters by stripes force them to in- 
tolerable hardships, so that at length they die most miserably. Some 
that through the strength of their bodies, und vigour of their spirits 
are uble to endure it, continue a long time in those miseries, whose 
calamities are such, that death to them is far more eligible than life. 
Since these mines afforded such wonderful riches, it may be greatly 
admired that none appear to have been sunk of later times; but io 
answer thereunto the covetousness of: the Carthaginiuns, when they 
were masters of Spain, opened all. 

In roan ag of Spain there is also found tin; but not upon the 
surfiice of the ground as some historians report, but they dig it up, an 
meéjt it down as they do gold and silver. Above Lusitania there is 
much of this tin metal that is in the islands lying in the ocean over 
PS orn Iberia, which are therefore called Cassiteridea; and much of 


‘ ‘ig likewise tranported out of Britain into Gaul, the opposite con- 
( To be continted. ) 
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HISTORICAL SKETCH ON THE USE OF BRONZE IN 
WORKS OF ARP. 
By Cesar Daty, Architect. 


Translated for the Civil Engineer and Architect's Journal from the 
C i Revue Genesale de U' Architecture. ) eon 


Some years ago, many, otherwise remarkable for their learni 
would ask in what degree modern civilization differed from that o 
ancient Greece or Rome; and even in the present day there are some 
who will ask the same question, even in Englund, in the heart of 
London, or of Manchester, or of Birmingham, with a thick cloud of 
coal smoke from a hundred factories rolling in volumes over their 
heads. To these a feature so extraordinary, unknown to the ancients, 
tells no tale, though it is one which marks most strongly the character 
of modern times, superior in its power over physical nature, and the 

eat development it has given to the efforts of mechanical invention. 
a generally, indeed, is the industrial character of modern times une 
noticed, that we have scarcely any accounts of the various branches 
of manufactures, or of the subject generally, although this practical 
history is one which has the greatest interest in relation to the human 
race. This history in all its ramifications, whether as to the tools 
employed or the materials upon which they are exercised, would open 
2 wide field of research, capable of ample gratification, notwithstand- 
ing the manner in which the records are dispersed. Among the 
metals and their alloys known at an early period, none has been dee 
voted to such important uses as bronze, to which we shall devote the 
present essay. 

Had the art of metallurgy been better known in distant periods, and 
the use cf iron and steel more prevalent at a former epoch, or even 
had copper been more extensively used, we should have remained 
ignorant of much of the material history of antiquity, for both of the 
former metals disappear under the influence of rust, and copper is 
also a sufferer from the action of damp. Thus, while in the Portici 
Museum the bronze articles are well preserved, those of copper have 
been more or less affected, and those of irun are scarcely recognizable. 

Copper was known in the earliest times, and is mentioned by Moses; 
but the difficulty of working it with the hammer, and the high degree 
of heat requisite to melt it, greatly limited its use. It was fortunately 
not long before the properties of a mixture of copper and tin were 
discovered, a mixture with greater tenacity and resistance than cop- 
per alone, fusible at a lower temperature, and denser than the mean 
of its components. By this mixture was obtained a metal which 
readily flowed into every part of the mould, so as to take a correct 
impress of the pattern, while it was hard enough to wear well, was 
not brittle, and so far from being injured by oxidation, which only 
affected it slightly, it was preserved by it from the action of the ate, 
mosphere, taking the beautiful colour which is so much admired. 
The providential discovery of these properties doubtless gave a great, 
impulse to the infant civilization of the early stages of society, affords. 
ing at the same time a greater facility for manufacture united with. 
greater durability. Thus it came to be employed for arms and edge, 
tools by all the nations of antiquity, whether Indians, Chinese, Egyp= 
tians and Hebrews, Greeks, Etruscans, Romans or Celts. In con- 
nexion with them, indeed, it might be well said that for many long 
ages bronze was the iron of the ancients. The fine arts were not.1 
in era: use of it, and we find it ministering to the decoration o 
many of the most ancient monuments of Egypt. In Scripture we find 
that the Philistines, after the capture of Sampson, loaded him with. 
chains of brass, and Josephus relates that Solomon employed Hiram of, 
Tyre to make two columns of bronze richly decorated, eighteen cubits. 
high, twelve cubits in circumference, and four inches in thickness, or 
four times as thick as that on the Column of July. The columns were 
Pa at the entrance of the porch of the Temple at Jerusalem. 
‘rom these works we may judge that working in copper and brass 
was already of old date at this distant period. 

We are quite iu the dark as to the prucesses of melting and forms 
of the furnaces used by the ancients; but we can readily judge, from 
the interest, in these days of the progress of scicnce, still attached ta 
the casting of bronze ona large scale, of the difficulties to which 
workmen must have been subjected in the rude state of chemistry and 
metallurgy. In Greece the use of bronze was very common; the 
Chalciacos, ut Lacedemon, was a temple of bronze, dedicated to Mie 
nerva, and executed about 750 years before the Christian era by the 
celebrated Gitiadas, poet, sculptor, and architect. Every part of this, 
building, from the top to the bases of the columns, was entirely 
covered with plates of biones decorated with Sa gp pes aculptures. 
Pausanias (B. 10, ch. 5,) relates that wheu the temple of Apollo at 


. Delphi was rebuilt for the third time, it was constructed. of copper, 
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. which is ‘not surprising, adds he, as Acrisius had « bronze room made 
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for hia deughter, and as there is-still tu.be seen at Sparta the temple 
of Minerva Chalcigcos. He on further. to say, “at Rame, the 
place in which justice is administered excites surprise by ita grandeur 
and magnificence ; but what is most admired is a bronze ceiling, which 
extends from one side to the ether. The same author, who attributes 
to Theodosius and Racos of Samos tle discovery of founding statues 
in bronze,* informs us that it was about the year 600 before our era 
that this art was first practised. This, like all the other arts, made 
t progress in the time of Pericles, but did not reach its full 
Beight until the age of Alexander, when each of the principal cities 
of Greece possessed several thousand figures of bronze, among which 
were some enormous colossi. This is what Pliny says in his 24th 
book, sec. 18, “There are sumberless instances of boldness in this art, 
for we see that enormous colossal masses have been executed us large 
as towers. Such is the Apollo of the Capitol, sabi Soh froin Apollonia, 
a city of Pontus, by M. Lucullus; this is thirty cubits high, and cost 
fifty talents. Such is the Jupiter of the Campus Martius, conscerated 
i Em r Claudius, and called Pompeian, because it is near 
pey’s Theatre ; such is that of Tarentum, executed by Lysippus, 
and Thich ts forty cubits in height. What is most remarkable 1s to 
this figure is, that it is so well balanced that it may be moved by the 
herd, ulthough it could not be upset by a whirlwind. The most ad- 
imtréd of these colossi was that of the Sun at Rhodes, made by Chares 
of Lindus, a pupil of Lysippus. This figure was seventy cubits high, 
wes overturned 56 years after its completion by an earthquake; but 
¢ast down as it is, it still excites admiration. Very few men can put 
their arms round the thumb, the fingers are bigger than most statnes, 
and the hollows in the broken limbs are like the yawning mouths of 
eaves; inside are seen stones of large size, which were used to settle 
it on its base. It is said to have been finished in twelve years, and to 
have cost three hundred talents, a sum produced hy the warlike en- 
es of King Demetrius, when he raised the siege of Rhodes. In the 
city are a hundred other smaller colossi, each of which would be 
worthy of bestowing distinction on the town in which it might be 
placed : besides these are five colossi of gods by Bryaxis. Italy has 
also produced colossi, for we see in the libraty of the temple of Au- 
us, the Tuscan Apollo, which is fifty feet high from the toe, and 
which it is difficult to tell which to admire most, the bronze or the 
beauty of the workmanship. Spurius Carvilius had a Jupiter made 
for the Capito! out of the helmets, cuirasses and preaves of the con- 
ered Sumnites. The size of this statue is such that it may be seen 
fem the place in which is the Latial Jupiter. But in our times, 
Zenodorus has surpassed all the figures of this kind in height, in the 
Mercury which he made for a city of the Gauls in Auvergne. This 
was ten years in execution, and cost four hundred thonsand sisterces.” 

It is probable that these colossi were formed of a number of pieces 
mest | with nails, like so wuch brazier’s work, for it is thus that the 
ancients made their metal statues before they had acquired the art of 
founding. At Lillebonne in Normandy, a few years agu, in the course 
of the excavations for uncovering the Roman theatre, a bronze Mer- 
cury was found made in this manner. In reading the travels of Pau- 
sanias in Greece, we cannot but feel surprised at the immense number 
of bronze works in sculpture which he meets with at every step, par- 
ticularly when we recollect that this country bas been in the possession 
of the Romans for three centuries, and that they had already, on seve- 
ral occasions, carried away thousands of bronze figures. Of 33 colossi 
described by the tourist, 30 were of bronze, the three others of wood ; 
he alzo describes 32 equestrian statues of bronze and 24 chariots, at 
least of natural size, sometimes with two, and oftener with four horses, 
and holding one or two figures. Some were accompanied by runners 
or grouped with men on foot who led them ; im fine, be mentions more 
than 40 animals of considerable size, also of bronze. And yet Pau- 
sanias only visited a part of Greece. It was of bronze that the Athe- 
nians, after the death of Pisistratus, formed the first quuadriga, in 
memory of their fellow countrymen who died while fighting for their 
native land = Of bronze also is constructed, in cur days, the Monument 
of July. Bronze is, in truth, the symbol of strength, and it is interest- 
ing to observe bow the same metal has been chosen, at two periods so 
remote, to consecrate the remembrance of facts having so much re- 

semblance. 

The Romans, as we have seen from extracts before given, made 
frequent use of bronze, and like the Greeks, employed it in the form 
of candelabra, lamps, furniture, triclinia, altars, (tripods, tools, fasten- 
ings, letters for monumental insoriptions, window fastenings, &c. The 
doors were sometimes plated with bronze, secured with nails of the 
same metal; such as those of the Pantheon. Pliny (B. 34, § 7,) says. 
that the ancients were accustomed to make the threshold and gates of 


TAGS Ri ANAL aL 
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temples of bronze. Ancient gates entirely formed of bronze are still 





@ chal ieipte beh eal SEG poi = 


SRC a OR RN a ald A NR A RO ee A iT RR AR ER A RCS Mel pm ta 
0 * ; 2 





Ly? Vide B, 6, cb14,B.8; B WOleleo PloyfB, eh. - id 
















be.sean in Cie thorch. of St..Cosmo and St. Damian in the Foran 
Rome, formerly the temple of. Romulus and Remas, and this dasa 
was not exclusively confined to temples, for, 880 years before our ara, 
the ornaments were of branse én the doors of the house of Camillus, 
By means of cramps large masses of bronze ornaments and 3 
were fastened on monuments by way of decoration. On’'bronse 

were engraved laws, treaties of peacé, and public acts intended to be 
made known to posterity. Three thousand of these tablets ware 
destroyed in the fire of the Capitol, in the time of Vespasian. | Capi- 
tals were also made of bronze, which were secured on cores of 

Pliny relates that “C. Octavius, who conquered Perseus in a nav 
action, erected, in honourof his triumph, a double portico, which was 
called Corinthian because the capitals of the columns were of bronses 
this portico was near the Flaminian Circus; the capitals of the Pan 
theon, placed there by Agrippa, are of the same metal.” The Roe 
mans further applied bronze in the execution of works on a large scales 
the framing of the Pautheon was constructed of bronze, and, accord 

to Serlio, who had cxamived it in its place, the different pieces were 
hollow; they were put tugether in the same way us woodwork, The 
caissons of the vault of this monument were also of bronze, and the 
circle which frames the opening by which the Rotunda is lighted still 
remains. Inthe baths of Caracalla the cefling of the immense hall 
known as the Cella Solearis was formed of a net-work of bronze; & 
fact of which M. Blouet did not seem to be aware when he published 
his restoration of that monument. The ancients also constructed 
roofing of bronze, for at Rome, 212 years before the Christian era, the 
temple of Vesta, at Rome, was covered with tiles of bronze, and a0, 
ata later period, was the Pantheon, As to bronze statues, there was 
at Rome a number truly prodigious, brought from ull the great cities 
of Etruria, Greece, Sicily, and Asia Minor. Scaurus having erected a 
temporary theatre at Rome, towards the end of the republic, decorated 
it with three thousand of these statues. 

The art of the founder naturally underwent all the vicissitudes of 
the other arts; in the time of Nero the decadence bad already come 
menced, it not being possible to cast the colossal statue of that ems 
porte modelled by Zenodorus, and which was to have been 110 feet 

igh,* although a century afterwards the beautiful equestrian statue 
of Marcus Aurelius was cast. Falconnet, in comparing these two 
facts, endeavours to make out a case for an attack on Pliny; but i€ 
seems to us that the circumstances may be reconciled by supposing 
that casting in bronze had been momentarily neglected before the 
time of Zenodorus, and that they bad been more successfully culti- 
vated in the time of Marcus Aurelius, for a similar Saat ae ae, 
pened fin our own days. The brothers Keller, under Louis XIV., 
carried the art of casting in bronze to a high degree of perfection; bat 
under Louis XV. the founders were not so good; and in the early 
part of the empire, great difficulties were met with in executing works 
of this kind, whilst now the art of casting in bronze has made greater 

rogress than ever. Besides, it may be said that whenever a process 
is not carried on scientifically, while the reason of the different phe-~ 
nomena has not been discovered, and the artist consequently is reduced 
to take the hare results of experience for his guide, the neglect of the 
art for some time is enough to cause the facts to be forgotten, and 
the guides are consequently lost. This, however, cannot huppen when 
the theory of an art is firmly based on scientific principles, and the 
reason of the phenomena is consequently understood; drawing our 
conclusions, from which we may say that the art of casting in bronse 
will henceforward never be lost, even should it be neglected for cen- 
turies; a few trials would be enough to bring it back to the point at 
which it had been left. 


In THE Mippige AGEs. 


During the Lower Empire, nothing remarkable was executed ex- 
cept some bronze gates, and the process of casting seems to have been 
quite lost at Constantinople. The gates of the Basilica of St. Paul, 
at Rome, were cast in the 11th century by Staurachios Tychitos of the 
isle of Chios. In the 11th century were cast those of the basilica of 
St. Zeno, at Verona, on which are represented passages of the Old 
Testament and the miracles of the saint. The bronze gates of St. 
Mark, at Venice, were also brought trom Constantinople in the 19th 


century. 
Germ possesses some bronze gates of the 11th century, such as 
those of Mentz and Augsburg. In 1330, Andrea Ugolino executed 


for the 
Bap of Florence. Ghiberti finished his chef d’ceayre in 1436. 
In the 15th and 16th centuries several gates of bronze were cast at 
Venice, Padua, Bologna, Florence, Pisa, Loretto, &c.; but these works 


two panels for gutes in bronze, from the designs of Giotto, 


_ were not sufficient to prevent the art of casting in bronze from falling 
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+t. the Revival appeared several bronze works of art, in which 
Italian artists, and particularly those of the famous school of Florence, 
in the beginning of the 16th century, distioguished themselves most, 
and contributed most efficacionsly in diffusing a taste fur it in different 
Kurepean countries.. The sculptor Porrigiani passed several years in 
wgiand, where Henry VIIL gave him several commissions for bronze 
works.. Primaticcio also executed, at Fontainebleau, severa) bronze 
matues from antique models which he had brunght from Rome. At 
this time there were several French artists who were employed in 
brags founding; but their modes of proceeding seem to have been very 
imperfect, for Benvenuto Cellino relates in his memoirs that during 
his stay in France, he wished to cast a bronze statue of Jupiter nbout 
six feet high, which lad been ordered of him by Francis L; “bot never 
heving been engaged in this kind of work,” said he, “I consulted 
some of the old masters of Paris, and explained to them how we 
rae ea in Italy. They replied that their manner was different, and 
that if I would leave it to them, they were sure to make my model in 
bronze such as it was in clay. I made my bargain with them; 1 pro- 
mised them the price they asked, and even sumething over. I put 
my hand to work, but 1 could see well enough that they were not try- 
ing the right way. 1 wanted also to try myself upon u head of Julius 
Cesar, larger than life, made after the model of asmall head designed 
from a beautiful antique which! had brought from Rome. {added 
to it a head of the same size which 1 modeijed from that of a beautiful 
girl iv my service, and whom I called Fontainebleau, from the name 
of His Majesty's favourite palace. When I saw my furnaces finished, 
and our models baked, | said to my master founders, I fear that the 
Jupiter will not come out well, because you have not left draught 
enough for the air; but they replied that, if they did not succeed, 
they would give me my money back again, and that [ should find less 
chance of success in the Italian method. This took place before some 
rata whom the king often sent to see how I was getting on. 
efore casting the melted metal for the Jupiter, the founders wanted 
also to place my two heads to cast them at the same time, feeling 
persuaded that their mode would not succeed, and that it would be a 
pity to lose such fine works; but the king, who learnt it, sent to them 
to tell them that they must think of learning from their master, and 
not of teaching him. Then, smiling, they put their Jupiter in the pit, 
and I ulso galing 2 my two heads at the sides, and when the metal 
was ready, we left a free passage for it. Our moulds were quite 
filled, and we were all happy, I, with having succeeded in my way, 
and they in theirs. They asked me for something to drink, and I 
gave them plenty of refreshments; they then asked me to pay the 
sum J had promised them. ‘You smile, said 1 to them, then, but I 
very much fear that you will cry soon; for I saw that more metal ran 
into the Jupiter than was wanted, and that is the reason that J shall 
not pay you until it is all right. These poor men felt that 1 was in the 
right, und went away without saying anything. They returned the 
mext day very quietly to empty their pit, an co with the twu 
beads, which were perfect; they then came to the Jupiter, which 
caused them to cry out, as I thought, for joy, and which made me run, 
but I found their faces like those of the soldiers who watched the 
tomb of Christ. ‘You see, said I, what has happened to you from not 
believing me; you would have reaped more profit and I more bonour. 
Learn, then, to work, and not to laugh at what ie said to you. They 
acknowledged their error, but they regretted their time and expenses, 
on account of their families, whom they hud to keep, and fur which 
” y should be obliged to run into debt. Never mind that, said I, I 
| pty you as scon as the treasurer pays me; for! pitied them, be- 
eanse they had worked with a good heart.” Further on, telling the 
about bis statue of Perseus, which was also cast in bronsge, he 
“The model of the Medusa, made of clay, and well-secured with 

irtw, had already passed through the fire; I had already covered it 
with wax; end the bronze only was wanting. Ihad my furnace built 
Girectly; I took such good care, and the are came out so clean, that 
my friends thought it was all done, like the Frevch and German 
founders, who never finish their bronzes after they come out of the fire, 
beng doubtless ignorant of the practice of the ancients, and many of 
the moderns, who finish off with a hammer and chisel”’ This remark 
_ o would lead us into the belief that the French aud Ger- 
moe ee rorya a good har of tin; bie when ageabges con: 
tai a good deal of copper, its fusion requires.a very high tempe- 
péture, stich vitrifies | a of tha sand of the mould, which, becoming 
Sttathed to the figure in cooling, requires to.bé removed, on the other 
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’ pbbult was less fo be feared. Benvenuto, pot oonteptad: with: Kavli 
 execated ao many admirable works, left also a treating’ on ‘cabting. in 
. konze, which was long the best manual on the subject. | | 


(To be continued, ) 





ON THE POWER OF THE SCREW. ee 


Sin-—There is an article by Mr. Cussen on the above subject in yout 
vurber fur May, on which allow me to make the following remarks, 

His first objection to Mr. Bridge’s formula seems to arise from @ 
want of acquaintance with the style of mechanical language. Surely 
Mr. B. just meant by d, the pitch, or distunce between the centres of 
the threads, or, in general, the distance between the threads, just as 
we talk of the length of an engine beam, when we mean its length bee 
tween the end centres. Why did we not get an example from Bridges, 
to test his meaning of the ambiguous d? 

As to his second objection, he denies that the diameter of the cylin» 
der ia of no importance. One of 12 inches diameter, he says, will sustain 
six times the weight with the same power that one of 2 inches will 
do. Now this is not the point at issue. We are not tatking about 
mere pressure, but of moving power. Let him consider that when the 
machine is set in motion, the velocity of the weight up the inclined 
plane increases as the diameter of the cylinder. us bie advan 
is neutralized by necessitating a greater velocity. But again, it is 
evident that with the same power at the same leverage, whatever be 
the diameter of cylinder, the weight that can be raised through the 
same height in one revolution must be the same. It is an established law 
that the momenta of power and weight are equals therefore the mo- 
mentum of the power, (viz. the product of its intensity by 1ts velocity) 
being constant, that of the weight must also be constant; ¢. ¢. since the 
velocity of the weight is constant, (as it is raised through the same 
height each revolution,) therefore the intensity of the weight also is 
constant, and this inference is quite independent of the size of eylin- 
der. 

His third objection demonstrates that he has not thought three times 
on what he says. He confounds the moment of power with its momen~ 
tum; a vital error. The moment of power is its intensity into its 
leverage, but its momentum is its inteusity into its velocity. Now 
the relative velocities of ‘ke power and weight are the spaces passed 
through by each in one revolution; therefore the velocity of the latter 
is the pitch of the serew, and that of the former just the circumference 
of the circle described by its leverage. Therefore this element is 
chosen correctly in Bridge’s formula. 


ON LONG AND SHORT CONNECTING RODS. | 


Observing that there exists a controversy respecting long and short 
connecting rods, allow me to present the following de 


Fig. I. 


monstration of 


Fig. 2. 


va a 





the justness of the action of all comecting rods, long or short. <° « 


Let ke fig. 1, be the crank endof a side lever of # marine engin’, 06 
the connecting rody.wnd a 6 the erank moving as per arrow in the circle. 


bi. The resistance at 6 acts always in the line of the connects 
let ec represent it in direction and intensity, just when the: 

overplus of power would set tie engine in motion, The power acts 
always in the line ged perpendicalar to #3 complete the paraliel- 


tod ; 
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louler ta it, meeting ¢ ef cad eg will ex 
the res and power respe ’ 
and fg, the passive laleral motion of the line of resistance,—~pemive, 
I say, for ite direotton is at right angles to this, and it is therefore of 
no pansequence. But the gles f¢g, dee, are similar, therefore 
detect: fe: eg, end de-eg=fe-ec, that is, the momenta of 
the power oud resistance are equal. The same conclusion is due at 
every other point in the circle b/4. An addition to the power will eet 
engine in motion, which would be umformly accelerated were it 
not that thé resistance increases with the velocity, However great, 
the power may be, there will ultimately obtain a uniform motion, 
the power and resistance will be in equilibrium, their momenta 
being equal, as before. Therefore in connecting rod motion, force for 
force ia given and received, and there is no loss essential to that mo- 


The point ¢ af ke moves alternately in a circle. The greater limit 
of this angular vibration is a semicircle, in which case ke == ab. The 
swaaller limit is a straight line « an indefinitely small portion‘of a circle, 
ita radins ke, being indefimtely long. This limit 1s prectically exem- 
pitéad in engines in which the piston rod is at once jointed to the 
cammecting rod, ee in the annexed sketch, fig. 2, of this motion, in 
which a b, and dc ure the same as in last figure; ¢& the crous head, 
bearing hl paeiroap gr on the slide surface jm, parallel to the piston 
rod ae oe in the same way as if bearing round a centre 4, in- 
finkte t. 

tipoe the whole, then, short and jong connecting reds on the same 
length of crank must be equally effective, whatever peculiarities there 


{ am, Sir, your obedient servant, 


DaMFL CLARK. 
Phanz fron Works, Glaegor, 
June 8, 1841. 





SLOPES IN SIDELONG GROUND. 


Sm-—The fullowing formula for “setting ont slopes in sidelo 
groutid,” requiring the distances to be measured along the ground, 
and pot horizontally, bas, for that reason (particularly where the ground 
ja very steep), an advantage over the formula in your last number; 
should you agree with me in this opinion, you will perhaps find o 
place for it iv your next Journal. 





Let 3 w= width of the railway — AB, 
B== £ of the slopes. 
@e= Z of the natural ground. 


} == depth of cutting = CG. 
then (w tan A+ FZ) = CF. " 
in CF 
ON = (wim s+ neg = tne +H) a ee 
FD 
Bm fo tap +2) Se vp = tne + 3) 
amp eipbray ry Sharer esdnegeeidtoanl be constant, 
theredore sagle CD ¥ will wen be constant. i = 
Lam, Six; your's most obediently, = 
Menshcoter, Jane 8, 1841. ' 
’ samara ara a v 
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tole thease ‘ite, we Weer 
appeert ta be a great tiietake in the position 
ought to have been ina line drawn from the centre of the 
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mea peace pi egret Aine the Statue of Cheries f., whi 

aa it ought to do in the centre of Whitehall; whersas the eql 

from the same spot, will ap ee ee ee 
and will be engaged with mond‘’s Bank, the Adnitralty, ike. in- 
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etead of appearing to rise oe ee ee ee 
ducing a most awkward effect, whether as seen from the centre 
portico, or in approaching it aa you come from Whitehall. This mi! 
easily bave been avoided by placing the column in a line wi 
statue, which hine, though uot gu:e perpendicular to the o 
portico, would have deviated from it in so very slight a degree as 16t 
to be perceptible to the eye, while the present position will produce 
an effect so glaringly awkwurd as at once to strike every beholder. 
The mistake of the avchitect consists in having thought it necessary 
to place the column ina line perpendioular to the plane of the portica, 
whereas his object should have been to make the column vid ed ta 
risc in the centre of the street, as seen from the portico whieh coald 
have been done by the very slight and imperceptible deviation from 
the perpendicular above mentioned. 

1am, Sir, your's, 

AGSTHUTICUS. 





ON THE THEORY OF BAR». 


“ Lorsque homme s’ecarte dle la vrare cause d’un objet queleonque, 
11 doit se considerer duns les tenebres, et 11 est foreé de cheroher des 
arguments absurdes, duns lesquels il se perd, ce qui frit que les 
sciences deviement ridicules dins l’opimon du vulgaire.”—Curmer on 
marine de posite. 


Sin—Pursuant to the notice I gave im the last number of your valuable 
Journal, I tuke lenve to send you for insertion the following observa- 
trons on a “ New Theory of Bars, dxc., by Mr. Brooks." 

The importance of the subject to this great naval and nautical na- 
tion, and to the maritime commerce of the world, should admonwh os 
to pursue the investigation of this mstter with the must cantious and 
serious consideration, fur as it is well observed in the quotation at the 
head of Mr. Brooke’ treatise, “our erjors iu this matter are of mare 
importance than in mere objects of taste, luxury, or pleugure, because 
they will ever result in injury, or in the loss of some previous advan- 
tage.” Let us also bear in mind Cusier’s reproof quoted above. 

t does not Agere requisite that I should refer to the many theories 
quoted by Mr. B., the controversy su prevalent at present, and in past 
times, in the scientific world on the subject of burs, demonatrates that 
it bas not received that attention and examination which can lead toa 
ight conclusion as to their cause, and what are the most eligible means 
to obviate the many evils incident to their exutence; bat I do pre- 
sume that my subsequent remarks, based on facts and practical obsare 
vations, will prove, that if the desideratum has not previously been 
developed, Mr B. has not reflected any new light on u aubject hitherto 
by many supposed to be enveloped in darkness. 

It appears apposite to notice that Major Renvel, quoted by Mr. B, 
p. land 2, states, “that mad and sand suspended 1 the waters,” (se 
the egress waters) “during their motion are depusited when that mo- 
tion ceases, or rather they are gradually deposited as the current 
slackens, according to the gravity of the substance suspended ;” aed 
the late Mr. Telford gave a similar exposition. Idid not expect in 
this oge of the world, any one would reject such on eyident and irse- 
futable fact, a principle ever in operate during the dischurge of the 
egress tides, or currents; but Mr, B. p. 4, says, “I ventare to subanit, thes 
it is Inevficient,” (/. e. the Major's thesis) “to account for the forma- 
tion of bars, because the operation described (the deposit), as prodys- 
ing the latter (the bar), takes place in all rivers, in a greater or lesser 
deggee, and in those which although their waters are abundantly | 
with sand or mad, are nevertheless free from bar.” Mr. B. 
disprates the accuracy of the Major's dednction, because it is the reault 
geld rae bg opt of « general law; why, Mr. B. jas endegvopred to 

re case on local and partial date, aud neglected ta oleerve 
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tion con take place; for matter does pot move without an impetus. 

Mr. B, then de facto, leaves the Major’s thesis (with which I agree), 

wher he found it, based on the solid and immoveable foundation of 

truth. . 

7 it. vl quite obvious. that the Major has adopted the thesis that I 
ave, viz. 

ist. That wherever rivers, sluicing, or backwaters disembogue into 
the ocean, either under a natural or artificial impetus, and run with 
sufficient velocity to hold matter in suspension, and cause a conflicting 
action with the waters into which they pass, there a bar is formed. 

2nd. That wherever there is an absence of egress waters, currents, 
tides or sluicing power, and where no conflicting action ensues, there 
no bar exists. | 

8rd. That to these rules there are no exceptions throughout the 
world, for wherever nature is placed under similar circumstances, she 
is immutable in her results. 

‘‘ Here then we fix the universal cause, 
God acts by general, not by partial laws.” 

These primordial, universal, and indisputable facts are deduced frum 
an extensive field of observation of many years, and on various bar- 
bours, rivers, &c., during which time I have visited the Baltic, Gulf 
of Finland and Bothnia, Russia, Prussia, Denmark, Sweden, Norway, 
Jutland, Friesland, Holland, Belgium, France, Spain, Portugal, the 
Mediterranean, Africa’s shores, and many harbours of the united king- 
dom,—but all this devotion has been dealt with by Mr. Brooks in a 
most summary way, and to refute my theory he bas used the following 
words, puge 5, chap. 6, viz.:—“ That the casual direction of the lower 
reach, or the position of the mouth of the river cannot truly be as- 
signed as the cause of the existence of a bar, is easily proved by ob- 
servation on rivers subject to greut variations at the entrance, the bar 
being always found to exist independent of the direction of the dis- 
charge into the sea, this fact at once refutes the third and fourth 
theories.”—In this extract there seems to be two distinct facts, é. ¢. 
the casual direction of the lower reach, and the independence of a 
bar, in the direction of the discharged waters, that is, he means that 
the deposit or bar, does not occur in the direction or course of the 
egress waters. With respect to Mr. B.'s assertion of the inde- 
pendence of the bar, of the egress waters, I have much to say, if he 
be correct, he las indeed “at once refuted my theory,” and would 
prove it to be a mere visionary and bypothetical deduction; but f will 
proceed to show the converse, and that he has committed, as in other 
parts of his book, an egregious error. If the reader will turn to the 
author’s theory, subsequently here inserted, where he uses the wedge to 
aid his illustration, and where the battle with the elements occurs at 
the first quarter flood, he will find it stated, “that in the conflict the 
sand, or other materials, which it was (é. ¢. the effluent waters), capable 
of holding in suspension previously to its encountering the conflicting 
action of the flood tide, yields it to the latter, and when this takes 
place the bar ta formed ;"" now observe, Mr. B. tells us that the material 
which drops and forms the bar, is brought down into the ocean by the 
egress or effluent waters, that us it advances onwards, (in its own 
direction of course), it encounters the flood tide, and where it meets 
that tide there the bur is formed; so that Mr. B. himself destroys 
the premises which he had the boldness to adopt for the annibi- 
lationof my thesis. The positive and irresistable fact is, that all bars 
are formed in the direction of the effluent waters, the latter are the 
impetus to the matter held in suspension, and that matter must fall in 
the direction of the impelling power, as a shot from a gun, the ball from 
the foot, or the deposit from the stream of the milldam. 

Passing on towards Mr, B.'s theory, I notice in chap. 2, page 1, 
“pier harbours which though free from bar in their natural state, are well 
known to become encumbered by them, on the introduction of the 
scouring power,” here I suspect he cast his eye southward on Lowestoft 
Piers. Scouring power no doubt (this is my principle), causes a bar, 
no matter whatever way or manner it is conducted to the sea, naturally 
or artificially, whether there be piers or no piers. 

The commencement of chapter 11 is a mere repetition of my second 
proposition, “That whenever a river or harbour approximates to 
the condition of a simple inlet for the reception of the tide it would 
have no bar.” Iendeavoured some time ago, in a conversation with 
Mr. B., to illustrate this truism by a reference to various harbours 
where the water did not pass into the sea, with a sufficient velocity to 
disturb the bed, there no exterior deposit could take place; no matter 
whether such a harbour be naturally or artificially constructed. Nor- 
way, Scotland, Ireland, Scilly Islands, Minorca, snd Malta harbours, are 
of the first kind; Ramsgate, Margate, Scarboro’, Cronstadt, Elsinore, 
&e., the latter. ie ue 

In paige -18, Mr. B. in noticing the geological features of the York- 
shire edast; says, “That a residence of some years on its shores, and a 
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close observation enables him to state, that those seas that break on 
the outward platform, (the outer flat) are much heavier than those 
which break nearer the shore.” I bear testimony to the accuracy of 
this fact, taught me in my boyish days by the boatmen, sallors and 
fishermen, that on all flat shores, or in different elevated platforms (if 
they must be so designated), the sea loses its force, where it is first 
intercepted by the shore, and as it advances and rolls up the inclined 

lane, so the concave dimension diminishes, till at last it finishes’ 
in a mere ripple, or tiny billow. 

I have now arrived at our author’s theory, and it is multum in parvo. 
“During the period of the first quarter flood, the current, in lieu of 
being able to take its natural upward course, as in rivers where no 
bar existe, is opposed, or effectually checked, by the effluent back- 
waters; the declination of the stream in the lowest division of the 
river proscuns ahead which ensures a strong downward current, 
long after the tide would have been able to maintain an upward course, 

rovided the backwater had a free discharge; at this period the 

ood tide, by reason of its greater specific gravity, occupies the lower 
stratum of the tide-way, and like a wedge endeavours to force its 
conrse up the channel, which it is unable to effect, but merely elevates 
the lighter effluent water, the lower strata of which, being checked 
by the opposition of the tidal waters, yields to the latter the sand or 
other materials which it was capable of holding in suspension, pre- 
vlously to its encountering the conflicting action of the flood tide; 
where this takes place the bar is formed.” 

Having shown that Mr. B. has attempted to refute my thesis by the 
aid of a fallacious assertion, I now proceed to prove that he has based 
his own on a sandy foundation. He commences this part of his work 
by stating that the current, in the first quarter flood, is not able to 
take its natural course upwards, as in rivers where no bar exists’ 
that is, where a bar does exist it is not able—and that this inability is 
occasioned by tlie conflicting action of the waters (and which conflict- 
ing action only exists where a bar is already formed,) and where this 
takes place (the conflicting action), there the bar is furmed. So that, 
in order tu sustain his “novel theory” on the cause of bars, he first 
must have a bar to produce the cause of a bar, and thus the effect pro- 
duces the cause, and with this mode of reasoning, illogical as it is, he 
has attempted “at once,” and with one fell swoop, xolens rolens, to 
throw me overboard, and include in his gencral sweep, all who have at- 
tempted by principle or practice, ancient and modern, a develop- 
ment of the cause of bars. Mr. Brouvks requires a backwater fall- 
ing out of a sloping river, and that water to be opposed by a first 
quarter flood, and a bar itself to produce a bar; he appears not to be 
aware that in various parts of the world bars have accumulated where 
there is an entire absence of his causes, and not only at places “ which 
approximute to the condition of a simple inlet,” but where the only 
existing cause, amongst those which he assigns for a bar, is the egress 
or scouring waters; examples of which we have in the Baltic, the 
Black, and other seas. 

In my examination before a Committee of the House of Commous 
in 1826-1827, on the proposed Lowestoft Harbour, I then stated “that 
so soon as the scouring water should be applied as then proposed, a 
bar would accumulate where no deposit or bar previously existed, 
and if the sluicing were continued the harbour would be so blocked up 
that small vessels only could enter at high tide.” He need only refer, 
to prove the accuracy of his prescience, to the present state of the 
bar at that harbour, and the fact thut about £150,000 have bean exe 

ended thereon, the entire of which has been recently offered for 
sale by the Loan Commissioners for £17,000, it being completely lost 
as a harbour of refuge for which it was intended.” 

It is an incontrovertible fact, that the pecater the quantity of egress, 
or sluicing waters, and the more rapid their course, the greater is the. 
exterior deposit. The Mississippi and other large rivers demonstrate 
this fact—the entrance to that queen of rivers is most difficult in 
the spring of the year, when the melting of the snow on the mountains 
increases the quantity and rapidity of the egress waters, so as to carry 
with them trees, eartb, and other matter, all of which are deposited 
on the extensive bar, at its outlet, and it does not again decrease until 
after a long continuous dry season, when the quantity of egress water 
is reduced. : 

Mr. B. follows his “new theory” by stating, “that he might easily 
extend his ilustrations,” and adds that the “direct tendency of the 
whole period of the ebb, when unobstructed by the tidal currents, 
must be to reduce the bar”’ This is really hypothetical. That the 
ebb or outgoing waters have a direct tendency, and are the real cause 
of all exterior deposits or bars, &c., I have asserted for the last 20 years, 
the accuracy of which I will notv attempt to prove. At the Neva,’ 
Gulf of Finland, the Narva, Dantzic, the Danube, the Nile, and 
many other places, the current, without intermission (there being no 
flood tide), is perpetually running out ut the rate of six, seven, or eight 

2H 


ad wide To a 
‘ithe old entranees to dheié rivers hav 
A: ip by impassable bars, and either ey patsages bave been cut 
‘Sato the ocran, or the extess waters hyve 
‘new direction: here we Mave an abgence of qu on, sloping, 
and of the difference in Be, ray ity of the two traters, gilt water 
behing in the ‘vjcigity ‘i Abe disembogulug site of the above rivers. 
J must 


_ pow. take leave fo make ay observation on Mr. B.'s pro- 
oe } dwar t 


a nl 


ears by 












- 7 

















Be shoals or deposits in the Thames, at Wool- 
‘not. by dredging, the result of such an operation 
p ade ished) would be, that the matter moved could ouly 
be impelled, agward while the impetus was retained, but so soon as 
‘Ahat cedaed, a, re-deposit would occur which would occupy the same 
extent of the bed of the river, which it had previously done—be seems 
not to be informed of the effect produced on Barking Shelf, removed 
by dredging although an immense accumolation of sand and shingle, 
‘he bose of which appeared at low water—but I will not further in- 
‘ferfere with the interior part of his subject, that is all plain sailing, no 
ivsurmountable difficulty occurs in attempts to improve inland pavi- 
gation there we have no impinging billow, or any material effect pro- 
duced by the winds or tides. 
- , Before IT conclude, allow me to give some farther proofs of the ac- 
‘guracy of my‘ two first propositions—New Zealund, “ The entrance to 
the hay at Wavgarver is 11 miles broad, perfectly safe, and witbout a 
“Bar; the bay is studded with rocks, (so are the harbours I have pre- 
‘wlonsly referred to as being free from bar). The water is deep close 
to the shore. The bays yf Plenby and Port Nicholson are similasly 
Formed and are free of bar, although no back waters. The harbour of 
Akiangs with an extensive interior river, where the waters run out 
“at pvery ebb tide, there a bar exists. In the West Indies, at St. Lucia 
‘Mat the Havaunah, both splendid harbours, but have neither rivers, 
ge Waters, nor bars. 
, I romain, Sir, your obedient sercant, 
Henay Bagrerr. 









‘’ CANDIDUS’S NOTE-BOOK. 
| FASCICULUS XXVIII. 


‘+ T must have hbert 
Withal as large a charter a9 the winds, 
To blow on whom 1 please,” 


¥. Tue absurd trifling, the stupid pedantry, the puerile discussions 
that ut one time engaged the attention of architects, almost surpass 
Detief, and are to be paralleled only by the quibblings of the school- 
men and divines of the dark ages, when theology was reduced to idle 
‘@isputation, and religion to the practice of the grossest superatition. 
Were it not so authentically recorded, that it is impossible to doubt 
‘the fact, hardly would it be now believed that the problem proposed 
by Bansovino as to the mode of obtaining the exact half of a metope 
at the angle of a Doric entablature—the semimetopia of Vitravius— 
made a noise throughout Italy, and excited the attention of all the 
arehitectaral geniusses of the time: Had Sansovino and his contem- 
ries been equally scrupulous and precise in all other matters, we 
suigitt excuse their overnicencss in regard to such diffciles nuge; in- 
‘stead of which they were most latitudinarian, even shamefully so in 
many respects. Like those people who make no difficulty of jumping 
‘over mountains, yet break their shins against straws, who can swallow 
milistopes whole, yet are choked by a pound of butter, they were not 
at all shocked at some of the grossest violations of architectural pro- 
wt Js some of Sanmicheli’s plans, for instance, the rooms are so 
rightfully out of square, that no two sides are parallel to each other. 
‘Symmetry, too, in ig“ to the position of doors and windows within 
is totally disregarded, as if it were perfectly indifferent 
whether. it were attended to or not. The designs of Il Divino Palla- 
‘dio, as he has sometimes been called, abound with scandalous defects 
of this kind. I suspect that his “dieinity” must have been somewhat 
of ea piece with that of Ii Divino Aretino, a monster who ought te have 
been hanged, drawn, and quartered. Such “divinities” ae the last 
ary ie sr in the pablo 
; pg can be more opposed to every legitimate principle af 
- art and methetics, than the attempt to reduce the: different ardent to a9 
“many express and immutably fixed types. The-consistency so aimed at 
is-attended with almost ‘the worst spevies of: pasteragerat bacause 
. it totally excludes ‘such modification as may be most syit 
P arcase. It is time for. ws to pet rid of all the mochani 
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themselves, or to the elrenmstatices of the building required: 
puerile trifling it is to affect scrupulous nivety as to thie #ep: 
and proportiun of every hittle detail belonging to edlanins which ‘s 

to be stuck up by way of portico before a dowdy house or other 
building, which is thereby oply rendered a grotesque absurdity! in 
most other matters people think of attending a little to consistency 
and common sense; ox sMould they fail to de so, they must submit to 
the derision of theix neighbours. But in architecture, the most 
ridiculous incongruities and disparuies are tolerated—tolerated! t 

ure even applauded; and. béfises that would hardly be endured in the 
preparations for a temporary {éte, aay be perpetrated with impunity 

uildiags intended to be permanent. 

TH. “Geniality” is oct an English word,—hardly can it be said fo 
be as ret adopted by us; und what is more to be regretted, there is, I 
apprehend, very little of the thing itself among the artists of this 
country. At all events very little evidence of it is to be discerned in 
our architecture. Looking at the majority of the buildings which 
have been erected of late years—and they certainly have not been 
few in number, they must be allowed to confirm such opinion, dis- 
agreeable and unflattering as it is in itself. If we find the styles 
respectively aimed at, copied with passable fidelity, without any par- 
ticularly gross violation of their principles, it is nearly the utmost that 
can be said in their favour; and as matters stand, such poor negative 
merit must be received as a positive one. How very far, however, 
it stops short of geniality, hardly needs to be said, it being sufficient 
to remark that the latter draws out, concentrates, and heightens all 
the good qualities of a style, and at the same time imparts to them 
some fresh charm, some additional unborrowed value; and that, even 
though the subject should be an unpromising or inconsiderable one in 
itself. If he canpot always create favourable opportunities, a man of 
reul talent will, at least, do the very utmost that circumstances will 
permit—will convince us that he has not satisfied himself with merely 
turning out a decent, workman-like job, but has applied himself to 
his task as to a labour of love, with the feeling uf an artist, not of a 
builder—not of a tradesman. Were we to believe some of those who, 
albeit without aught of the artist in their constitution, style them- 
selves architects, their genius would blaze forth upon the world, were 
but sufficient Sppormniiies afforded them. The man who cannot put 
together two ideas—except detestable ones—for 2 moderate-sized 
house, or church, would be able, nevertheless—if we choose to believe 
him--to erect ihe most splendid palatial and ecclesiastical edifices. 
John Nash was an architect of this stamp, and as it most unfortunately 
happened, opportunities, both many and of no ordinary kind, were 
thrown in his way. How he acquitted himself of them is but too well 
known, It is to no purpose that Theodore Hook affects to consider 
him the victim of harsh and illiberal criticism; or that Professor 
Brown, as he facetiously designates himself, tells us, ez cathedrd, I 
suppose, that John was “a man possessing great taste for the grand 
and ihe picturesque.” For the Gaanp! Surely the learned Pro- 
fessor must be speaking sneeringly and ironlcalty, for never did Nash, 
on any one occasion, even ap proximate to the grand or the dignified 
in architecture. Never did he get neurcr to it than 170 degrees 
E. or W. longitude of it. Still, incredible as it may appear, the 
enlightened Professor is not joking, but intends it to be taken as his 
serious opinion; for he elsewhere speaks of “the magnificent houses 
along the Strand, King William Street, and the splendid bouses in the 
Bayswater Road!!” adding, “but when we behold the more mag- 
nificent columnar edifices on the east side of the Regent's Park, and 
the crescent on the west, where the houses are crowned with octago- 
nal domes, we stand astonished with admiration!!" Most yndoubtedlv 
we do so, Mr. Professor Brown, for we stand absolutely “ putrified ” 
with astonishment that such masses of ugliness and: vaige ty should 
ever have been erected. However, perhaps the Professor judges of 
Nash by his own quantum: ond calibre of talent and taste, in which 
case he hes undoubtedly sufficient cause to look upon Nash'as a very 
great man, he himself being but a mere dwarf and pigmy W the side 
of him, as his own designs vi pmaeae panel hy When we look upon 

atrocities, we do indeed stand 
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ARCHITECTURAL ROOM, ROYAL ACADEMY. 
(Concluded from page 181.) 


Havina made a month’s pause, we will avail ourselves of it, before 
We resume our ows comments, to express our astonishment at an 
opinion we have in the interval met with, in regard to the architectural 
‘portion of the Exhibition. Either we, or the writer in the Mirror, is 
epregiously mistaken, for he tells his readers that the desigus for new 
churches and other public buildings are “very numerous and in good 
taste 3" whereas we think that there are rather fewer of the Find 
than usual, and those for the most of very 1sediocre quality. In 
fact, it is by referring to the catalogue and our own notes, that 
we can recollect above one or two, so little is there at all striking in 
them—except, indeed, it be by making an unfavourable impression. 
Such, certainly, is the case with respect to one, which is singled out 
by the writer in the Mirror, viz. 1059, “The Estate building at Hack- 
ney for J. B. Nichols, Esq.” by J. A. Taylor, which consists only of a 
crowd of ugly houses detached from each other, but all d@itéos, instead 
of being varied as to design,—no donbt a laudable idea enough, be- 
cause it saves the architect a great deal of trouble, without, perhaps, 
at all diminishing his per centage. Such architecture may do very 
well for the latitude of Hackney, but it is not fit to be paraded upon 
the walls of a eit Academy. Or if such things must be exhibited, 
they must also take their chance of being somewhat cavalierly treated, 
aince it is wot every one who is so complaisant as the critic in the 
Mirror-—-a mirror, by the bye, which flatters most crest be 

Some vgn think that the Mirror’s opinions are scarcely worth 
noticing at all, since, instead of put into positive and tangible 
shape, its criticism amounts to little more than quoting from the cata- 
logue the titles of such designs as it would recommend, and have us 
understand to be meritorious, without our being so unreasonable as to 
ask for reasons. The Art-Union—~from which something better might 
be expected—deals in nearly the same sort of criticism, being ex- 
ceedingly laconic and oracular, or, we might say, that one had need 
eonsult an eracle in order to understand upon what prounds it mentions 
for approbation some of the things it does—for instance, “No. 103, 
Design for an Opera House, by J. C. Tinckler,” We confess that that 
subject struck ourselves, but certainly not with admiration, the taste dis- 
played in it, seeming to us in some respects absolutely barbarous, and 
what .was not positively barbarous, to be no more than barely endu- 
rable. Far more readily do we agree with the Art-Union when it 
says, “the churches now being erected through the country, such as 
that at Nuneaton by Mr. T. L. Walker, seem, thanks to the Church 
Commissioners, to be designed by the dozen, with no better recom- 
mendation than cheapness, and no other better point about them than 
the certainty that they cannot last many years.” As to the quality of 
the design thus referred to, we ourselves canmot pretend to offer an 
opinion, because that and sbout half a dozen others of the earlier 
unmbers in the architectural section of fhe catalogue, are put out of 
sight, perhaps very deservedly so, for there certainly is nothing at all 
prepossessing in what can now be distinguished of them—nothing to 
make us particularly anxious to become more intimately acquainted 
with them. That a Royal Academy, net bearing the title of an Hi- 
bernian one, should persist, year after year, and in spite of repeated 
remonstrances, in adhering to the blundering practice of exhrbiting 
drawings by hanging them where so many frames and blank paper 
would cover the wulle—if covered they must be—quite as well, is 
nothing short of marvellous. If no remedy can be devised, it would 
at all events be but becoming and proper thot the highest and tip top 
places should be assigned to the works of the Professor and other 
‘Academician architects; let them be exalted, and there is no doubt 
_; that they would fostantly perceive and @brrect what they now cannot 
taliguern, viz, the gros abgardity of admitting more tT than can 
. be properly seen when bung up. We cértainly meet with a good 
“many whose absence would have been no less to the exhibition; and 
_ the very’ first apon the list, viz. Mo. 956, “View of Hyde Park Gar- 
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dena, Paddington,” is among them, it being « aubject we are sorry to 
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© praise—as much better, ty fact, tra ae 
th edifice which were exhibited last yeary and it 'ts 
stated to bave been one of the five selected in the first jrstatice hy the 
committee. e should have examined it more attentively “thie 
we did at the time, had we then known as much as we now do of ‘the 
design which has been adopted. We need not inform our readers 
that this last is by Mr. Cockerell, the Professor of architecture; tut 
we may assure them it is by several degrees more fantastical’ and 
outré than his design for the Royal Exchange, and in some respects 
perfectly nondescript as to style. How the Proféssor—who seeits 
ambitious of obtaining for himself the title of the English Borromini— 
can reconcile the exfravaganzas he has there shown, with the precepts 


he detivers ex cathedrd, cautioning the students against aiming at mere 
showy effects, rather than architectural propriety, it puzzles us to 
guess ;—and it would, no doubt, puzzle him still more to explain, 
Messrs. Gough and Roumieu’s design for “St. Pancras’ National 
Schools,” (No. 976) is a small but pleasing composition, in the Tudor 
style, with a rather unusnal degree of decoration, therefore should the 
building itself turn out to be as satlefactory as the drawing repre 
it,—which, however, is not invariably the case, It will’be nearly the 
best thing of its kind in the metropolis. No. 1096, “Intérior of the 
new Library at Roehampton Priory,” by the same ‘architects, is algo 
sufficiently creditable to them; but they must excise ‘ug for not ad- 
miring that for “St. James’ Dormitory Chambers, as firoposed to be 
erected” (No. 1080)—yet, we hope, as never will be erected. “Were 
it not too late, we should enter a similar protest against No, 977, “An 
Elizabethan Villa, now building at Hammeramith, from the designs of 
Mr. S.Gomme,” for it is 2 most Gommy or ‘ gummy’ affair, as a friend 
of ours would call it,—a specimen of all that is most hideous and bar 
barous in that style, without any of its redeeming qualities; and it 
would seem that the architect’s aim had been rather to exaggerate 
than to mitigate any of its deformities. It may be excusable enough 


in the possessor of a genuine relique of Elizabethan architecture to 
somewhat jealously proud of it--for its antiquity if for nothing else ; 
but that at the present day any one should think of building for his 
own habitation a ‘ bran new’ absurdity of the kind we here behold, is 
to us most marvellous. 

No. 982, “New Park near Devizes, showing the principal front, 
with alterations and new carriage entrance,” does not impress us with 
any very high idea of the taste or ability of Messrs. Finden and Green. 
How far they have doctored up the house, we know not: for aught 
we can tell they om have improved it, but if they have it must bave 
been deplorably bad indeed before, since it is bad enough—we should 
ays iutolerably bad even now. 

hough we wish there were a far greater proportion of interior 
views than we ever meet with among the architectural drawingy, we 
could very well have spared one of those which Mr. T. L. Walker has 
sent, of the “ Governor’s Dining Room at the new Hospital, Bedworth, 
Warwickshire,” viz. Nos. 1014 and 1086, they bein sigh? duplicates, 
showing opposite ends of the same apartments, which although very 
fair as to design, is not so remarkable as to call for such an unusgal 
degree of illustration; and we almost wonder that two drawings, of 
the same subject should have been admitted, when others were turned 
away for want of room; or that, as both were received, they were not 
hung up together as companions. It appears, moreover, tp us that 
either the perspective is very faulty, ov else the windows themselves 
poor in character, owing to the excessive breadth between the mullions, 
according to the drawing. 2 

No, 1027, “ View of the London and Brighton Railway Terminus, 
now erecting at Brighton, from the designs of’ D, Mocatta, is ex- 
eeedingly poor both as a drawing and a design; and we are afraid he oan- 
not shelter himself under the excuse that the subject was an unfavour- 
able one in itself, or that he was cramped in his resources; because there 
is certainly enough of itas to extent, and the same degree of decoration 

ight have beep far more effectively applied. The extended colon- 
nade below is in itself appropriate and convenient enough, but as it is 
made to project from the loftier mass behind it, it seems rather taven- 
cumber than to ornament it; neither is it by any means unexception- 
able in re te design, We are very far irom objectiag upon 
principle, turner! upon columns: on the eonivary, we 
conal me.pf the histances of such-combination to be, among the 
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Bnd thot want Of artiatieal feeling pervades the whole design, .~. 
_ At first sight we.mistook No..1056, for a view of ‘the Parthenog. or 
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gore other Grecian Doric temple, but on refetring to the catalogue 


 @ A project of a Curesal or Putipaoom toibe erected: 


on St. Ann’s Cliff, Buxton, with plans, elevations, and sections,” by 
WL, Granville; and there cortainly aré seine miniature drawings on 
‘the margin; which may be ‘the plans, &., bat which itis utterly im- 
possible te make ont at such a height above the eye; consequentiy all 
we can soy is that, however ingeniously Mr. G. may have coutrived 
the Luterior of his ‘building he has not sliown much invention, or parti- 
cular proptiety of character in the exterior of it-—We begin to get 

altogether sivk of Grecian temples. ; 
Facade of the Wesleyan Centenary Hall,” No, 1058, is now 
exhibited: as executed, the Lysicrates Monument, stuck upon it last 
year, being lopped off from it; which being the case we think that the 
frame ‘hight have been reduced also, for at present the drawing vecu- 
es twice the space the subject itself requires, and every square inch 

is or vught to be of value in this room. 

No. 1064, “The Library, Northwood House,’ G. Mair, is a small 
interior subject that appears to deserve a more favourable situation 
than it has obtained, Nv. 1071, “Entrance Lodge to be built at Deane 
Park, the seat of the Earl of Cardigan,’’ J. Crake—a name new to us— 
is also a clever design, in the Gothic style. We cannot say quite so 
much for No. 1110, “ Design for a Gothic Roof in Guildhall, London,” 
E. Woodthorpe, for though the drawing itself is a showy and elaborate 
intetior, the new timber roof here proposed, isa poor and meagre 
affuir, -If, too, it is intended to make any alterations at allin that 
edifice, we think that the one most required, is to give it an entirely 
new exterior, the present one being so atrociously ugly that we wonder 

how even the corporation of London can stomach it. T'aste they have, 
«wat least have the reputation of possessing it, but it does not lie in 
architecture.—No. 1108, “Entrance front of a design for a Mansion to 
be erected at South Elkington, Lincolnshire,” E. B. Lamb, is a good 
composition in what may be called the irregular or picturesque Italian 
villa style,—with a carriage porch and tower over it. While the 
offices are kept subordinate to the house itself, they are made to aid 
the character very much, being treated consistently with it, 
and-¢0 as to give importance to the principal mass, and at the same 
time be of sufficient architectural importance in themselves. Both 
icturesque* expression and propriety have been consalted, by intro- 
ucing only a pa ground floor window on this side of the body of 
the house: not only is great privacy thus secured, and the noise and 
bastle of horses and carriages shut out from the sittiog rooms, but a 
degree of piquancy is imparted to the whole; the internal arrange- 
ment cannot be understvod until we actually enter the house, which 
is not the ease where there is a range of windows on each side of the 
entrance.. And here we will bring our strictures to a conclusion, lest 
by continuing them we should be compelled to change our tone again, 
and have to speak not quite so favourably. Towards some our silence 
taay-be unbecoming, but there are a great many who have reason to 
congratulate themselves that we lay down our pen before we give 
them a touch of it. Very possibly we have passed over several draw- 
ings that we should have been able to notice with approbation, had 
they been hung where they could be seen; so long as the present sys- 
tem is pervisted in, such is likely enough to be the case. That it is 
persisted in is no fault of ours: on the contrary, did it depend upon 
ourselves, we would correct it instanter,—if no other way, by cutting 
the formidable Gordian knot, and reducing the Five tiers of frames 
containing architectural drawings, now hung up, to Two. Three of 
them might very well be spared, for the uality of the Exhibition 
would be rather improved than not by their absense. 


_QN THE INJURIES TO HEALTH OCCASIONED BY 
BREATHING IMPURE AIR IN CLOSE APARTMENTS. 


the various inventions and improvements which 
en. Sag the age we live in, it is lamentable to observe what little 
attention bas been paid to the ventilation of apartments in which we 
are destined to pass the greater portion of owr lives, and in which a 
constant and well-regulated supply of the element we breathe, is so 
essential to bodily health and mental lt frag 
This inattention can only be accounted for either by the want of 
education in the major port of that class of persons who call them- 
selves builders, or an apprehension on the part ef those who aspire ¢o 







the more elevated designation of architects,.that the introduction of 
any thing new would expomt them to.the charge of a want of taste, or 
of that acquaintance with the.stylé af.the ancients to which it-is the: 
fashion 20 strictly to. adbere (imitatl 


on. deing, in their opinions, more 
riginalty “of design, or a desire $0 


deserving of commendation thant ork 








seeet: the tnape nts'of: the-age, and fashipn-0h 
than health), 1 they. annatruch-ter-doery and: windows:is:9p 

@ manner as to exclude. every posible: particle. of air, they: aitter 
themselves with having attained an advantage. to-which. the inkabi- 
tants of ancient Greece and Rome.did not aspire, Fhey should, how- 
ever recollect, in their apparent anxiety for imitation, that the ancient 
architects of warmer climates did not overlook the necessity of a free 
admission of air, ‘and also that a constant supply and free circulation 
of this element, is as necessary for sustaining life as a given quantity 
for the combustion of the fuel we require to warm our apartments; 
our builders, nevertheless, only provide far the latter, as if the former, 
although the more important, was of minor consideration, or that they 
conceived the chimney draft sufficient for both purposes, when, iu 
reality, it does not answer that for which it is principally intended— 
as by far the greater A agents of the heat generated in our open Gre- 
places is carried up the chimney, by sharp currents of air from occae 
sional openings of doors, or such crevices as it may force its way 
through, being moreover, frequently productive of serious bodily in- 
juries, particularly to those of delicate frames, while it cannot he 
sufficient for the purposes of wholesome ventilation; this air being 
colder than that already in the room, is consequently of greater specific 
gravity, and must form a lower stratum, not nnfrequently felt by those 
placed round the fire, suffering from an undue proportion of heat at 
one side and of cold at the other. 

It should also be borne in mind, that the openings of our fire-places 
being seldom more than three or four feet from the floor, the upper 
stratum of air is neither removed or purified by this under current, 
and must, from being breathed over and over again, be productive of 
most prejudicial effects, and that the contamination of this atmosphere 
is considerably augmented at night by the combustion of lights, the 
quantity of air breathed by an ordinary sized person being calculated 
to be about 2000 cubic feet per Lous, and that two mould candles con- 
sume as much of the oxygen of this air as a human being, and that the 
nitrogen and carbonic acid gas which remain are peculiarly inimical 
to animal life, and that when carried up by the currents occasioned 
y combustion and respiration they form an upper stratum, where 
they remain, and must be repeatedly inspired before they make their 
escape into the chimney—the only ventilating flue with which our 
houses are provided. . 

It should also be observed, that the heat thus generated is in pro- 
portion to the quantity of oxygen abstracted from the atinosphere, 
which enters into combination with the carburetted hydrogen of the 
flame of candles, coal gas, oil or other infammuble matter, from whiclt 
light is produced, that every cubic foot of carburetted hydrogen con- 
sumed unites on an average with two cubic feet of oxygen, that por- 
tion of the atmosphere required to support aniwal life, and that the 
product of this combustion is about af inches of water, and one of 
carbonic acid gas, which, when inhaled in its pure state, proves in- 
stantly fatul, and the greater the proportion we inhale in addition tu 
the animal vapours evolved from the lungs and skin, the more per- 
nicious the effect. 

Supposing for exumple that the perfect lighting of an ordinary 
sized apartment requires 15 cubic feet of carburetted hydrogen per 
hour, this would form about a ‘pint and a half of water and Jy cubic 
feet of carbonic acid gas, for whenever carburctted hydrogen gas is 
burned with oxygen, or atmospheric air, these are the products of the 
combustion, whether the carburetted hydrogen is obtained from wax, 
tallow, oil, or coal. If, therefore, this lighting continue in an unven- 
tilated apartment for seven hours, one gallon of water 1s produced, 
the greater part of which must be deposited on the walls, windows, 
furniture, polished metal, or other cold surfaces with which it comes 
in contact, and to some articles of this nature it is known to prove 
highly prejudicial, in uddition to the injury to health occasioned by 
an increased quantity of moisture mixed with the air we breathe—as 
one of the principal functions performed by this air for the preserva-. 
tion of health, is to carry off with it a considerable quantity of vapour 
in order to prevent its undae accumulation on the fun s it is there- 
fore evident, that after it has been already so loaded, it cannot pro 
perly perform these functions, und that consumption and other com- 
plaints are ay eee induced. ow 

The prejudicial effects of carbonic acid gas (which ia the same as | 
the choke a of mines) as well as of the nit of the air, which 
is set free by the abstraction of the oxygen, (and amounts in quantity, 
to four fimes that of the oxygen,) are well known, and ought by. all.” 
possible means to be provided against. This Has been attended to 
within the last few thea in our public hospitals, and poh st fh in: 
ae wary tcp cred See and ikewise i asveral hark 

tories and public establishments, where the diseases generated, 
by: the nambers of persons. seagrapued 4m suck. shmente, lave - 
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 dimestic ‘establishments little or ne attention has been paid -to this 
4mportant subject, and the foundation of'a.variety of diseases must be 


‘the result, particularly from the foul: air breathed at balls or other: 


orowded assemblies. 

The confinement of air in our.churches and places of public wor- 
ship, raust also be high! 
entering one of these edifices in the summer months to an atmosphere 
.20° or 15° below that of the external air, independent of the stagnant 

. state in which it has been allowed to remain during a whole week— 
often vitiated in a greater degree by the gaseous matter evolved from 
‘human remains, even in private houses much inconvenience is 
experienced from the stagnant state of the atmosphere in close and 
gioomy weather, an evil which has been considerably augmented by 
ose stoves, when made of iron and heated to a certain temperature. 

Bat if stoves were constructed of masonry throughout, as in many 
other countries, or of fire tiles, or porcelain plates, embedded in mor- 
tar with well-regulated flues, they would be far preferable to open fire 
places, this substitution of imperfect conductors of heat being not only 
consistent with the soundest principles of economy in the preservation 
of heat, and its more uniform distribution through apartments, but 
more salubrious than the methods usually resorted to in this country 
of warming air by contact with iron stoves or pipes. 

The healthy appearance of those who pass the greater part of their 
time in the open air sufficiently indicates its advantages; armies are 
also well known to have fur greater numbers on the sick list when well 
housed, than when exposed in a campaign to the vicissitudes of the 
season, for weeks and months withont any other covering than the 
canopy of heaven, or occasionally of a tent or hut, or the shade of a 
tree. These facts ought to satisfy us that we should admit the air as 
freely a8 possible into our apartments at all seasons of the year, as the 
temporary and often imaginary inconvenience of a little cold, when 
compared with the decided disadvantages of breathing impure air, is 
by far the lesser evil. 

When ventilation in large establishments or public buildings can 
only be obtained by artificial means, it is produced by pumping air in, 
or drawing it out by a fan worked by steam or other adequate power, 
and affording it the means of free circulation either cooled, heated, or 
in its natural state, through well-regulated apertures in the floors, 
walls, or ceilings, and in coal mines by flues or shafts in which constant 
currents of air are maintained by the combustion of fuel or coal gas; 
this system might also be easily introduced into houses already built, 
by means of the existing chimneys; but with still greater facility if 
our architects and builders were to direct their attention to those 
points when erecting new ones. 

The importance of this subject has been frequently pointed out by 

scientific men of considereble eminence, without attracting that atten- 
tion which would have been the means of rescuing many persons from 
being impereeptibly hurried to an untimely end. It is, therefore, to 
be hoped that the powerful engine of the press will continue to lend 
its aid in exposing these evils, until it impresses upon the public 
mind, and more particularly upon our architects and builders, the 
urgent necessity of providing against them, Is it not possible, by 
some simple contrivance, to make the heat produced in the lighting 
of pods a available for their perfect ventilation? if any of these 
gentlemen succeed in so doing, they will be entitled to greater grati- 
tude for this achievement in the purification of an element so essential 
to the preservation of our lives, than any claimed by those heroes 
whose victories have contribated so much to the miseries of the human 
race, and the destruction of the human species. 

But we ought not, perhaps, to be so much surprised at the slow 
march of intellect in this respect, when we find so many centuries to 
have elapsed before it was so generally admitted, as at present, that 
pure water, another element bountifully supplied by nature, is prefer- 
able to any other beverage for insuring the health and happiness of 
mankind, and when we have so many temperance societies and other 
advocates for impressing upon the minds of our fellow subjects the 
necessity of becoming converts to the imbibing of this element in its 
pure state, ought we not, with still greater reason, to endeavour to 
make o similar impression as to the advantages of inhaling, with equal 
purity, the lighter fluid, of which we stand so mach mote in need, und 
which-we so much more frequently require ? 
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Over readers are aware that the 11th clause of the Railways Bil, 


which was fer the purpose of pivin discretionary powers :to -¢he 
a 5 


Board of Trade as to the re an of railways, excited the greatest 
alarm on the part of the railway boards. Sir Robert Pee] wasg.coisd- 
quently induced to move for a special committee -to reeaive evidence 
as to the tendency of the proposed clause. This committee has-now 
concluded its labours, and after a lengthened investigation has made 
its report. The committee after stating the arguments used on both 
sides, sum up by recommending that the Board of Trade should not at 
present have the discretionary power contemplated in the 11th clayse 
of the Bill above quoted, and prefer that the supervision of that da- 
partment should be exercised in the way of suggestion rather than in 
that of positive regulation. This, as it will be seen wards off the blow 
for another year, and we hope that the railway interest will be so far 
instructed by this attempt, as to take better measures te oppose any 
future aggression of the Board of Trade. ~ j 

The evidence attached to the report contains much matter of inte~ 
rest to which we shall be obliged to refer in a disoursive manner, but 
before we refer to this we feel it our duty to express the obligations 
which the profession owes to Brunel for the able and candid way in 
which he gave his evidence, throwing aside all personal considerations 
and feelings of partiality, uninfluenced by the blandishments of the 
Board of Trade, and not to be deceived by its sophistries, he boldly 
and unscrupulously stripped the railway department of its pretensions, 
and exposed the incompetency and ambition of its. officers. We wish 
that it were in our power to give equal praise to the elder Stephenson, 
but with the exception of the noble tribute he gave to the merits of 
the Great Western railway, he presented a lamentable contrast to 
Brunel.—Mr. Labouchere exhibited an ability in the management-of 
his cause, which we cannot but recognize, but we must at the came 
time regret that it was not exerted in a better cause. 

From Mr. Laing’s evidence and from the documents annexed we 
learn some particulars us to the constitution of the Railway, Departs 
ment of the Board of Trade, which as it is of some importance we 
have thought it desirable to notice. The Department is placed like 
the Statistical Department in charge of Mr. Porter, and for which he 
receives 200/. per annum extra, but it does not appear that he takes 
any very active part.—Lieutenunt-Colonel Sir Frederic Smith is Ine 
spector General of Ruilways, with a salary of 9002 per annum and 
travelling expenses while engaged out of London, but without retiring 
allowance. The Board of Trade observes that, “the provision of the 
act which excludes the apes anion of any one connected with rail- 
ways, and the high rate of remuneration, which would be requisite to 
secure the undivided services of any eminent civil engineer, are of 
themselves sufficient to direct and almost to restrict their Lordsbip’s 
choice to some officer of the Royal Engineer corps, who has a compe- 
tent practical knowledge of railways.” Mr. Laing transact the official 
business of the Department, and is the Law and vorresponding Clerk 
with a salary of 500/. per unnum.—Mr. Porter and Mr. Laing are. 
authorized to sign all notices, documents, &c., in the nume of the. 
Board of Trade.—Mr. Oswald acts asa junior clerk. The total exe, 
pense of the establishment is estimated at 1400/, per annum. The, 
engineer officers employed in the first instance to assist Sir Frederic: 
Smith, were paid two guineas a-day and expenses. The Department 
is put under the superintendence of the President of the Board of: 
Trade, as consulting member of the Board. It is in contemplation 
that the establishment must be slightly increased. 

In the evidence of the several parties who were present at the 
celebrated Birmingham Conference for devising the means of prevent- 
ing accidents, we learn for the first time the reason that the results 
were so very trifling. Jt seems that on discussion, the difficulties that 
stared them in the face as to forming any generul system were so great 
that the attempt was ail up in despair, and the parties present 
silently acquiesced in the resolutions, which had been prepared, at the 
same time recommending the regulations of the Liverpool aud Mar- 
chester Ruilway for consideration and not for adoption. Frightened 
as they had been by newspaper clamour—into the endeavour to- 
adopt some measure, they were confimed in their original views, that 
as the accidents had not arisen from neglect on the part of the com" 
panies, neither yet had they sufficient experience to devise any effec- 
tive remedies. se a 

We find alse some clue'to the mode of proceeding of the wellknown 
committee. of three, whose activity and inactivity were the” 
of so much alarm in the early part of the agitation. “It * | 
that when the sallway body; dissatisfiud with their conduct, found it 
necessary. to take: the matter into their own hands, thé eominittee 
thooght proper. to, disclaim having in shy degree wished tovbind the 
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 atep. which, seamato.haue bad.the. beat-elleete 

a tilde el deprived of the support of this committee, 
whose veplect of their duties had excited so much indignation, and in 
place of this pliant body, he bad to contend with the great railway in- 
terest, representing fifty millions of capital, 

Brunel's evidence was the mainstay of the opposition, and abounds 
in practioal information, which we wish that it wus in our power to 
transcribe, but the limited nature of our space forbids. What be says 
as to engine drivers is of direct im nce to the profession, and is 
so totally oppoued to the vulgar opinion on the subject that we are 
compeliod 4o insert it here. 
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regulation and which therefore I presume is to 
be acted upon; it is that an engine driver shal! be able to read bis ivetruc- 
dions. Now I dere say that appears tu a groet many gentlemen a very cescn- 
tial thing; but not only do I maintain that it is not essential, but I maintain 
that the mere laying down that rule as a rule, is a proof that the party sug- 
sting it is not acquainted with the class of men we are dealing with, and 
we must deal with, as engine drivers. I should have thought too, that 
Sir Frederic Smith’s Lnowledge of the world and of military life, of privates, 
would have tuld him that the clase of men who must be employed as work- 
men, are not a class of men who learn their instructions hy reading, even if 
they can read; their knowledge is obtained entirely orally. A man of that 
hes uot obtained, as we have, the power of reading and remembering 
reads, Thosc sort of men will read and derive a little awuscment 
bat they read, but they have not obtamed the power of learning things 
ing, they leara orally entirely. As to the instructions, it is true we 
and it is true we make them read them, and we make them sign 
to ensure their baving an opportunity to see them, but very 
satisfy the public mind when an accident has occurred; Lut Ido not 
jeve the men obtain the alightest knowledge of their instructions hy read- 
may read them through and get up with the printed Ictters in their 
at as to obtaining information from it, they do not ; they obtain their 
formation orally; and whether a man can read his instructions or not, does 
at all affect the question of his being a good engineer or not. Our very 
an on the Great Western Railway, the very best engine driver we ever 
very superior man, who is now foreman of our engineers at Reading, 
w J tenst better than anybody I bave got on the linc, can neither 
nor write, and yet be issues instructions, and he has a clerk who writes 
orders ; and i would be a serious mischief if any regulation of the 
should deprive us of him, and ef a number of others that we have. 
one to sneer wt education, but I would not give si in hirang 
an engine man, because of his knowing how to read or write. 1 believe that of 
the two, the non-reading man is the best, and for this reason: 1 defy Sir 
Frederic Smith, or any peraon who has general formation, and is in the 
habit of reading, to drive an engine. If you are going five or six miles with- 
out anything to attract attention, depend upon it you will begin thinkiog of 
something else. It is impossible that a man that indulges in reading, should 
make @ good engine driver; it requires a species of machinc, an intelligent 
man, an honest mao, a sober man, a steady man; hut f would much rather 
not have a thinking man. J never dare drive an engine, although | always 
go upon the engine; because if I go upon a bit of the line without anything 
to attratt my attention, I begin thinking of something else. The duty of the 
engine man is the va ag posible thing; he must tirst of all have a good 
constitation, and be able to stand rough weather; in fact, a gentleman can- 
not be an engine driver, or any man who can earn a livelihood in any quiet, 
comfortable way; he must know something of machinery, to a very small 
extent; of course he must know the parts of a locomotive engine, and be 
inmast be somethiag of a workman, although the fine workmen rarely make 
good engine drivers; such a very low class of knowledge of the machinery, 
that J can hardly call it knowledge; a mechanic learns that in a fortnight or 
three woeks. He must be a sober man, and have all those qualities which 
are included in the guneral term of “ steady ;” I hardly know how to define 
them; but he must be accustomed to follow orders, not desirous of infringing 
them ; not reckless, and be what ip commonly understood by “a steady 


Sir Frederic Smith was the first witness examined, being in support 
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of the government recommendations—what were the arguments which 
he we think it unnecessary to repeat, the public berg sufficient! 


conversant with them. é harmony with whic 


He bore testimony to 
the lary and their engineers had co-operated with him, and ex- 
pressed bis regret at its being disturbed by the difference which had 
arieén 6 the discretionary clause—an ill omen we should say as to the 
sesalt which would be likely to be realized if the clanse had become 
the law of the land. Sis Frederic was obliged to admit that most of 
his proposed reguintions were inapplicable as general rules, and that 
the greatest injustice would be the effect of their stringent exeautton. 
Itrnust be observed that the inteaded legiviation would have aethorized 
the Board of Trude to interfere with the traffic in many antoyingways, 
as Re rte adhe the priced end Leeds ee stppressing the 
mixed train, distushiog asvangements of lines Den 

scribing an mterval between the trunis, regulating t speed sed tne 
load, crashing small companies by everbuthening them with experesj 
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of Trade. He unequivocally stated that he did sof comider any can 
tral authority or Board oompetent, in the preseat state of vatebe a. 
as referrible to railways, to take om itself the of regulations. 
Mr. Booth, as well as the other witnesses who followed an the samme 
side, forcibly dwelt on the melancholy consequences which must ensue 
from divided respomibility, and showed the injustice of aliowing the 
Board of Trade to make rules, and then a garner, the companies for 
the bad working of them. Fora central authority to attempt te re- 
gulate the traffic on the Liverpool and Manchester would be ve 
of the greatest confusion and injustice, on account of the fnetuating 
nature of the traffic, requiring that ments should be made at 
the moxent to conform te it. In appealing against the recoramenda~ 
tions already made by the Buerd of Trade authorities, Mr. Booth 
forcibly urged that they were such as to show that they had nnt that 
experience which is necessary to make them capable of issuing rega~ 
lutions, an! that he could not have confidence as to their general 
cretion in issuing a ae bn The proposed fifteen minutes interval 
between the trains, he showad to be equal on his line to a distance of 
seven miles. Mr. Bouth attributed in some measure the success of 
the Liverpool and Manchester Railway in escaping accidents to the 
very preat traffic, which obliged every engine driver to be constantly 
on the alert. Very few accidents, observed be, occur in pelea 
Cheapside for example; every budy is obliged to be on the alert, and, 
to look about him.—The proposed regulation as to ballast trains he 
showed would be absolutely impracticable, anil time tables equally 
useless and mischievous. The propriety of leaving the responsibility 
with the companies, was supported by their witnesses on the ground 
that they had a stronger pecuniary intcrest in'the safety of passengers, 
and prevention of accidents than any other partics, and were of course 
urged to adopt every nese precaution. One company was mene 
tioned as having lost £10,000 by a single accident. 

Brunel, whose examination occupied two days, followed in support 
of Mr. Booth. To the spirit which characterized his examination we 
have already referred. He acpreseed more strongly even than Mr. 
Booth his want of confidence in the officeas of the Board of Trade 
generally and individually, and throughout bis examination kept Mr, 

bouchere’s vigilance fully on the aleat, frequently discomfting him 
in his attempts to entrap him into a toleration of the interference of 
the Bourd, to which el objeated in toto. Upon the causes of 
accidents, the remarks of this engineer fully bear out the views which 
we maintained both on this und the steam vessel question, and are 
well worthy of perusal. 


i think the officers of the Board of Trade are under a completely erroneous 
impression both of the circumetances which really lead to those accidents, 
and of the Lest mode of remedying them, and that they are without, and 
must always be without, any sufficient knowledge of thie practical working of 
the system with which they propose to interfere; and I think that the acci- 
dents and the suggestions arising fiom those accidents themselves, prove what 
I assert. They certainly prove it to the minds of those who are familiar with 
the practical working of railways, 1 dare say it will be difficult to prove that 
satisfactorily to the Committec, from the very circumatance I have just mene 
tioned, that they are not acquainted with the practical detail of the workings 
but still, if the Committee will allow me, I attempt it. 1 think that ¢ 
mere circumstance of which the officers who have been appointed have them~- 
selves given very strong evidences, namely, that notwithstanding the tremen- 
dous speed at which railway travelling ie carried on, notwithstanding the 
appearance of almost trusting to Providence as we run along the lines, and 
the apparently great risks that are ran, that notwithstanding all this, it ie a 
notorious fact, and one which is admitted by the officers who have inspected 
railways, that it is a safer mode of travelling than any other adopted up to 
the present time; and that, notwithstanding all those apparent ae yah 
really there is very little danger comparatively: 1 think that ought to have 
led them to consider, that, in all probalulity, the dangers that still exist, de 
not arise from any giarin prominent defects in the system, which of course 
those who have brought it to this state of perfection must long since have 
seen, and that it would hardly be lef to those officers to whem the thi 
must be now, to discover suddenly that we have passed over some of the 

minent and easily removed canses of danger; and 1 think that, as ibey 

me more intimate with the practical working of railways, they will 100 

that the real cause of dauger, smell as it now is, consists of @ multitade 
stall operating causes, which occasionally aud accidontally are all brought to 
heer, and afl operate to produce risk. But the real sources of the danger, 
the only ofe which there is any hope of removing, is jn a cotaptioation 6 
{pertaetions in « great number of the meckguical parte of the - We 
have prifdally discovered, that the wheels had better be a 
gauge then we thade them at firet; thet they had better tot he quille' sq war~ 
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who sre familiar with the working of a railway, or with the 
nfattgre of any article, y With the progress of any complicated system 
of thi dort, well know that it is in wain to attempt to make workmen more 
perfect; it is in wain to attempt ty trust to any regulations in such a manner 
as to: expect, that when a few accident occurs, thcy shall all pry, and that 
Tk {u still ‘more vain to expect, that they will be all obeyed. It is by gradual 
ged rege dm , in alt the little details, that the risk of accident 
+ and tt is by that alone that the risk of danger will be removed. 
"This is familiar to us, and to the persons working the railways; but I am 
pure H.camet have strock the gentlemen who have been sent to inspect the 
veilways; becawe, first of all, no ieoking on ocensionally will make them 
with that which we only learn by secing it, and feeling it, and 
Fe sereasing 00 fat, tal tee Lovebodga Of ond Say wil cot ets 
ing so fast, that the knowledge of one day will not apply to 
hbparact and although their own suggestions which they have made after 
those eocidents, and although the reports which have been made by several 
of them show very great investigation, and a very acute perception of the 
circumstances, which they happened to be able to lay hold of on the ground 
after the accidents had occurred, still those suggestions show that they are 
aiming simply at that which we know cannot be attained, namely, at perfec- 
tion in the regulations and in the character of the men that we have to em- 
ploy, and that i¢ is by attention to the muititude of little details alone, that 
approximation to ion can be attained; that that is their view, is evi- 
dent ‘aleo, from the suggestions which they have all thrown out after seeing 
those accidents. . 


‘Mr, Brune! remarks on the application of two engines in conjunc- 
tion, 

* All chances of collision of coursa are got rid of between those trains, and 
the average power of the whole is better obtained ; although there again the 
necessity of understanding exactly the practical operation of the thing is 
evident, because it ia not the case that two engines, when coupled together 
and drawing a load, will do twice as much as one engine. It is rather a 
curious circomstance, but I mean to say that the average power of the engines 
is best obtained by putting ther together, if we take into consideration the 
chances of one engine ranning 0 little dry, or of any circumstance occurring 
to lessen the power of one engine, we do then get the average power of two 
or three hetter by sending them together than by sending them seperately ; 
and I have no hesitation in saying, that the general rue ought rather to be 
(though 1 think it would be bad to have any vote elther way) to send them 
altogether than to send them in trains, each consisting of a single engine. 


We are restricted by the space devoted to other objects from giving 
any greater length to the discussion of this report, and we must 
leaye it congratulating engiveers on this partial triumph, obtained 
at.the inst hour. We do sincerely trust that it will be a warning 
to make every exertion on the other questions that are likely to 
be agitated. Let a stand of this kind be made against the Ten Per 
Cent. Deposit Clause, let a committee be got on this question, and 
relief much wanted will we hope be obtained. In concluding these 
remarks, we should be guilty of injustice if we did not notice the 
ability of Mr. Saunder’s evidence, and express the great obligations 
the railways must entertain to Sir Robert Peel for his at inter= 
ference, The fairness shown by this statesman on this occasion will 
we hope prove an encouragement for obtaining a repeal of the ob- 
noxious T'en Per Cent. Clause, ag it affords a promise of our obtaining 
aid, if we do but show a fair case. 


w 
NEW AND USEFUL INVENTIONS.—No. 5. 
| By PsiLorEecHNicos. 


Parent Decorative Carvins ann Sourrruas Works, RANELAGH 
Road, Bane, Paauico. 


This invention presents one of those great strides of machinery with 
Which the present day abounds, for ol ppc manual labour in works 
of-art as well as science. What would our forefathers have ssid at 

ing that carving was to be done by machinery; the idea would 
have-been considered preposterous, and the inventor, at least, a mad- 


man} but now it is almost received as a matter of course, and nothing 
eo 


ist [ie gmonsen it is, moreoves, most remarkable, that som 
thiens-yaluable inventions are eye improvements ypon simple inven 
tions and schemes of ancient date, and familiar to.pearly every one. 


AO. W nid have. thought . that he gommon, marki Afon, used for . 
Malad orburning the nitial.or name of the owner on implements [ 


| purpose of. carving (if the term en he used) inarpod f.but v0 it 
reader may jud 

‘the’ tent ch 3 
model. Tbe.iron mould is heated to a red. heat, ay 


iminished, till, in fact, they do not | niece of wood, previously damped, with grept. force, and. repeated, 


master, from which it wascopied. By the great 
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a. sirailat pronese;tor 9. mmoze elaborate 
sof St Teast such is my anticipation from, ite. oximiiy sity which.-the 
e.of from the description of thet méthod “adqgted for 

rving, An iron mould Js first cast froma lester ago 
applied 40: ¢ 


a) 


until the wood is burnt to the required form, The char isthen cleaned: 
off, and any undercutting that may be required dona by hand; whea 
the operation is finished it has the appearance of old oak. The 
surface. may be brought almoat to a poliab, 


when it ossumes a highly 
finished appearance, nearly equal to the original, though of a. firet-rate 
ssure towhich the 
wood is subjected, it is rendered mach harder, and is consequently more 
secure against the action of the atmusphere or insects. “The immense 
uses to which the patent carving can he applied must be obvious to all, 
and needs but little description; and will afford another opportunity 
—Wwhich I am always glad to give the hint of—to the "Commissioners 
for Building New Churches,’ to enliven their “interiors,” which now 
present nothing butnaked roofs, plain panelings, and any thing but gothic 
finishings. How does my imagtnation brighten at the prospect! seats, 
‘as of old,” with their beautifully carved finial standards—puipits. 
paneled and moulded to richness—gallery fropts with . elaboratels 
carved tablets from scriptural subjects—the altas-pirce beautifal 
ornamented with canopies, crockets, and finialu--the .roef. with ri 
tracery, bosses, queer-looking heads, cherabim and pendants——the pev 
epclosures (if any, us I hope, ere long, to see the present Kind, entirel: 
abandoned, as in that neat little chapel of St. Katherine inthe Regent’ 
Park, where the body of the church contains none of: those pen-lik: 
objects,) I should desire to sea enlivened by the beauties of gothic 
carving—the communion table, chairs and enclosure, oh, ‘what beau 
tiful objects! elaborate to a degree; carved legs, carved backs, carved 
balusters—the organ, a gem, a specimen of ibbons, with that. fine, 
dark, brilliant polish sometimes seen in churches of the olden time. 
But where does my imagination lead me? were it of use ta prophecy, 
to write, to agitate, I would do so with abundant, pisiaie | bal I fea 
all the labour would be lost, all my advice thrown away, and.all. my 
time and research only wasted upon the desert air, ere they, the sak 
Commissioners, will take the hint upon such a subject; bat if they 
will not, surely the profession have some little influence, and will de 
their best to enhance tlic interest of our modern churches; 'tis tc 
them I appeal, and earnestly solicit their support, in the introductidt 
of such ornament as will display their taste and judgment, and’ give 
vod scope for ingenuity. The patent carving bids fair to accomiplis! 
this, as the price—the iron ruler of all architecture—is so considerabl: 
less than that of real carving—about one third, and, in matiy cases 
one fifth of its cost. | be 
This invention is admirably adapted to the styles now. so much i 
vogue, the Renaissance, Elizabethan, and Italian, the enrichments c 
which being so frequently repeated, make the cost of the origina 
mould comparatively small; for upon repetition mainly depends th 
saving of expense. Articles of furniture are famous subjects upe: 
which these magical operations may be performed; those old fash 
ioned, comfortable-looking, high-backed, walnut tree chaira, with thet 
crimson plushed seats an Sida Bae p ornaments, may be ian 
tated to correctness. Cubinete—the pride of former days, with al 
their twistings and turnings, can be done with facility, and the ‘worl 
of years performed in as many days. It is needless to enumerate: th 
very many purposes to which the patent process cam be applied 
suffice it to say, that any work carved in wood or moulded in plaste 
ean be executed by its pyrotechnic influence, save and except th 
undercutting, which must be, as before stated, finished by hand.. . 
tablet in which figures apoeat of cupids in high relief, is exhibited : 
the works, and proves full well the triumphal power of the proces: 
and a medallion dake of the Duke of 


: ellington, presented fo m 
as @ specimen, § ) 


ows its use in that department. 


Parent Anti-Corrosive Iron Tuse Wonrxs, Baunswicx Sraeet 
Biacurauss Roan. 


These tubes are of wrought iron tinned inside and outside, and ar 
used for gas, steam, or- water. The process renders them almost in 
penetrable to corrosion, aod causes them to resist the uction of gas 
acids, for @ mueh longer pexiod than the common tubes; they-are use 
ful to brewers, distillers, operative chemists, and other manulactirer 
and for the water companies: they would be excellent, om account’ 
the ay Mad the. tia with which they are coated,they “are” wi 
adapted fan aneriet pipes, heing lees lishle to burst by frdet thos tha 


. 
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ON THE HISTORY OF ANTIQUITIES. 
Sir—The subject of the uities of those nations which occupied 
an early period of history, has frequently attracted the attention of men 
of pibheen. 2 who have examined with the greatest care every record 
which could throw light on the subject of their sgalsy 
' These inquiries, however, have been always entered into in detached 
portions for the pepe of studying the history and antiquities of a 
single nation, and jor that reason though they have been made by 
persons well qualified for the task, their efforts have been to a great 
extent fruitless, and it yet remains to collect into oneTocus the result 
of their separate labours, and by affording the opportunity for com- 
parison to increase their value tenfold. Since the principal records 
of the periods to which I allude, consist in remains of the useful or 
liberal arts, such a comparison alone can at all exhibit the influence 
one nation has had on another in the progress of civilization, and 
_ us fo connect many hitherto detached passages in the history of 
the arte. 

No one has, perhaps, carefully compared the remaius of ancient 
art to be found in Egypt, India, Etruria and Peru, yet we have some 
grounds for supposing that there has been a connection more or less 
close between the inhubitants of all those countries: in fact to go 
deeply into all these histories, by a personal examination of the prin- 
cipal remains, would be too arduous a task for any one individual. 
Besides the nations before mentioned, an attempt of this kind would 
embrace the history of the Chaldees, the early history of the Tartars, 
the Scandinavian tribes, the originators of Stonehenge, and the various 
constructions called Cyclo ean, with the remains of now unknown 
origin in America, which have lately attracted the attention of the 
antiquaries of that continent. 

Another branch of the same subject intimately connected with the 
former, and of which the importance is too obvieus to require ex- 
planation, is that of inscriptions; and I have great reason to think 
that in this especially, our present ignorance arises rather from the 
want of a skilful combination of acquired materials, than from a defi- 
ciency in those materials themselves. 

On these accounts [ am ready to believe that any one entering upon 
this subject and fully carrying it out, (and its comprehensiveness would 
be its excellence), would confer an important benefit on art and Jitera- 
ture. 

I remain, &c., 
E. L. 


ON CONTRACTS, 


Sm-—I shalt feel particularly obliged if you will be pleased to give 
your opinion, is your next publication, on the question given below, 
as it will be of great service in guiding me upon the business. 

l remain, your most obliged, 
» May, M. R. 


(Casez.) 

J have been employed in making designs for a Rectory House, and after. 
wards a specification of the several works, and a very full detailed estimate 
of every item of expense of building the same, to accompany the speci- 
fication. Among other things contained in the specification was the 
sinking of a well (that a well should be sunk to a sufficient depth to obtain 
water), and in the detailed estimate was an item for sinking the well of 
3i. 104., as being informed by the Incumbent that the springs were very near 
the surface (which they are in the adjoining fields), and iu the specification 
in the general condition is the following clause, that all extras, additions, or 
deductions made to the building shall the measured and valued according to 
the detailed estimate accompanying the specification. Now -the site of the 

, is an eminence on the limestone stratum, and I have sunk a well 
to the depth of 78 feet below the surfacc, without any chance or sign of 

water, at an additional expense of 20/. over the 3/. 10. alluwed in 

the detailed ecatimate, (which sum I have not made a claim for). Through 
there being no water the Incumbent will not certify that the contract is ful- 
filled.--Please to atate your opinion on the above. 
y [We are of opinion that from the wording of the specification alone, that 
the contractor has not strictly fulfilled the conditions of his contract in the 
eye of the law; it is one of those foolish unlimited stipulations we see too 
often inserted in specifications. The specification should have stated not 
exceeding’ a certain depth. However, if it can be clearly proved that the In- 
cumbent held out to the parties tendering, that water could be pear 
the surface, with. a view that such parties should imagine it to be the case, 
and put down a price accordingly; we are then of opinion that the contractor 
would be relieved in equity, particularly if he proved that he had sunk the 
well to a reasonable depth, to show that he had used hisdest endeavours 
to procure water—which it the present case we are of opinia — 
bas done,]—Epiton. ue 2 ated, ol 
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A Summers Day ot Windsor, and a Visit to Bion. By Baward Jéses. 
London, 1841, Murray. ; ’ 


As a guide-book or manual for the information of those who visit 
Windsor Castle and its immediate vicinity, this may fairly be: styled 
a superior volume of the kind, it being tastefully got up, and Satiales 
ing several well-execnted wood-cuts. That the subjects of the latter 
are well chosen, and thereby enhance the intereat of the book, is more 
than we can add; for, with the exception of the frontispiece, which 
is a very useful situation’s-plan of the castle, the print showing, in 
elevation, two bays of the exterior of St. George’s chapel, another 
showing three ditto of the Tomb House, and one or two other ou 
the rest of the illustrations illastrate nothing. Sure we ure, that b 
they not been given, no one would ever have missed such things as. 
portraits of trees, facsimiles of prisoner's hand-writings, the ladies and 

entlemen on horseback intended to represent Her Majesty with Mel- 

urne & Co., or the very queer old-fashioned set-out of George 

at the Eton Montem. Of the castle itself—which it may be presumed 
is, after all, the principal of the lions at Windsor, nothing is shown 
beyond the Norman gateway—which conveys no idea whatever of the 
exterior generally—and St. George’s Hall, and the Guard Chamber, 
which last is executed in a most aeecny hard mamer. Surely 
one or two more interiors might have been introduced ; we do not say 
that such subjects can be furnished as cheaply as representations of 
stumps of old trees, &c.; we would Bladly give every one of the latter 
for a single illustration of the other kind. While Mr. Jesse affects to 
entertain the highest respect for Sir Jeffry Wyatville, it is certainly 


, no very great compliment towards that architect to keep him and bis 


' work us much in the background as possible—or, rather, to keep them 


quite out of sight. As regards the Castle in its present state, the 
letterpress is as unsatisfactory as the illustrations, there being very 
little indeed on the subject of the building, nothing amounting to 
opinion, while the description is excessively mengre; we have met 
with very much more from time to time in periodicals and newspapers. 
But the hundred and fifty pages must, of course, be filled with some- 
thing, and so, indeed, they are, namely, with what has been given a 
hundred times before in various publications—a history of the Castle, 
interlarded with anecdotes us trivinl as they are stale. In fact, the 
whole is a mere “cram,"—such a production as could have been exe- 
cuted by any journeyman bookseller. It is one of those things which 
are made to sell, for the same reason that other guide-books sell, and 
that court calendars find customers. But as the title-page bears a 
name, wé paturally—and, as it now turns out, foolishly—expected to 
meet with something above the ordinary ran of such performances. 
What Mr. Jesse may be as a naturalist we know not; but here he ex- 
hibits himself as a bookmaker, one of those whom Carlyle very un- 
ceremoniously calls “respectable literary thieves and paupers.” 


The Decorator and Artist's Assistant. Edited by J. Pacer, Author of 
the Acanthus. 


The appearance of this periodical work is, we trust, a proof of in- 
creasing taste for design, and viewed in such a light, it meets with 
our best wishes. Published in weekly numbers at sixpence, and 
monthly parts at two shillings, it contains a variety of designs for 
architectural ornaments, furniture, jewellery, &c., and will no doubt be 
extensively patronized by the artisans to wliom it is addressed. We 
wish that Mr. Page would in every instance give the authorities of 
the designs which he inserts, by which their value would be muc 
enhanced. There is a want of boldness im the outlines, but as that is 
attributable to the etching, we cannot object to it. 


The Acanthus, 


- As a homage to the architectural profession we present to their notice Mr.. 
Page’s Plate of the Acanthus, designed, drawn and engraved by himself. Mr. 
Page is, we believe, a self-taught artist, and we know hit to be meritorious 
and hardworking ; we hope therefore these will be claims to the patronage 
of the ion for which he has shown so much r . Asan object of 
study the luxuriant plant depicted in this engraving will well repay the 
student who lays out his balf-crown upon it. It is a cheap and elegant orna- 
ment for the portfolio. We are informed that thé drawing obtained a gold 
snedal at the Society of Arts. ; 


We have been obliged to defer our farther note of Mr. Clega’s “ Practical 
me Manufacture and Distribution of Coal Gas,” ontil next aanth. 





"PAPERS ON HARBOURS AND RIVERS. 


Repoit cs ihe navigation of the Forth. : By Robert Stevenion.§ Som. 
a : | Civil Enginert. Sg 
_ Prefatery Nowi-—Haying ‘been calted upon, by the magistrates of 
Stitling, to revise, with S view to its printed, the following. 
R which ‘was ‘tiade ni far back as 1898, we have done so wi 
mooH care. Ft affords us prent-satiafaction to be enabled to state, that 
the views contained in the Report have derived additional confirma- 
tion fiom our past experience, more especially in the case of the 
River Tay, whose navigation was formerly obstructed by obstacles 
which, although composed of different materials, closely resemble, in 
their position and extent, those which at present hinder the advance- 
meént of the frade of the Forth. By the partial removal of the various 
fords, the depth of water in the Tay, at spring tides, has been increased 
from 11 feet 9 inches to 16 feet; and the works, which are not yet 
rip ote have omapres little more than two years. The hardness 
of the materials which compose the Fords of the Forth may render 
their removal more tedious; but it ought not to be forgotten, that it, 
at the same time, ensures greater permanency in the form of the ex- 
cavated channel. Ft is therefore with increased confidence that we 
repeat the recommendations of the Report of 1628. 


opert Stryenson & Sons. 
Edinburgh, Dec. 10, 1838. 


The Firth and River Forth are navigable for the largest class of 
merchant vessels, as high as the port of Allon; and in spring tides, 
vessels drawing {) feet water may procevd tu Stirling, lying 104 miles 
above Alloa, while those drawing 74 feet water, may Ba 5 the mills 
of Craigforth, 5 miles above Stirling. The improvement of the uavi- 
gatioa between Alloa and Stirling, hus long beeu regarded as a desir- 
able object, and was bronght under the notice of the Reporter by the 
magistrates of Stirling, in the month of November, 1925, when it was 
proposed to petition Parliament for leave to bring in a bill for this 
measure. * * 

Above Alloa the river becomes very circuitous. By the navigation 
the distunce from thence to Stirling is 104 miles, while iv a direct 
line it measures only 5 miles. It has been proposed to render the 
navigation of this part of the river more direct, by cutting through 
the links, or peninsular necks of land, for which the track of this river 
is so remarkable. This would shorten the navigable track; but it 
would have a direct tendency to deteriorate the navigation below, as 
a great volume of the tidal water, which at present pusses over and 
scours the lower banks four times in the twenty-four hours, would be 
cut off and diverted from its course, The cutting of the links and 
straightening the river would also, in a material degree, interfere with 
the vested rights of the proprietors of the banks, by depriving some 
of the benefit of a water communication, and destroying the valuable 
salmon fisheries of others. This plan, therefore, though worthy of 
consideration, is, upon the whole, judged inexpedient in the existing 
state of things. The Reporter proposes to improve the les chan- 
nel of the river by deepening it, and removing part of the numerous 
obstructions called Fords, and he therefore now proceeds to describe 
in detail each of these obstructions, and the works which are cone 
sidered necessary for their removal. 

Between Alloa and Stirling there are seven principal fords, or 
shallow parts of the river, which form so mauy obstructions to the 
navigation. It is not believed that incumbrances of a similar geo- 
gical structure are to be met with in almost any other river in the 
Kingdom. The Firthe of Tuy, Moray, Clyde, Solway, and the Rivers 
rb A Severn, Thames, and Humber, have their peculiar tides and 
diff ties, both in the form of rocks and sand banks, but none of these 
chamnels are impeded by successive chains of imbedded stones and 
rocks, appearing at low water, like those called the Fords of Stirling. 

arious hypotheses have been started to account for the existence of 
these fords. Some have supposed them to be artificial, arising from 
Stones having been thrown into the shallowest parts of the river at an 
early period, to render it fordable for cattle. But from the minute 
xamination which the of thie survey.has enabled the reporter 
10 make, be has no hesitation in stating, that they are natural barriers 
of rock traversing the valley of the Forth, and are what geologists 
Laren ipltie which, from the continued scouring of the bed of the 
river, have essumed the irregular a mow presented by them 
at low water. Similar formations of whin or greenstone rock ocour 
vot the ra Shana on the-northern side 
- -aeg ieee “The Fors, like the-oliiis at thease: places, consiat of 
stones, vilrylag-insize from a cubic foot td a cable yard, imbedded in 

wok. The joint effect-of the crooked- channel of 
obetrugtions canséd ‘by the fords,.produces a great 


| stations is respectively 14% feet, 1 


returdation in the velocity of thie flood, which, in the upper parts of . 
the river, is very sénefbly less ‘than that of ‘the’ flood in ee Farth, and 
travels at the rate of only one mile in five-minntes.. Although: this 
retardation may be considered to be tn part due to the operation of 
the'river current, yet it is obvious, from its languor, that this cauiot 
be the principal cause, and it is therefore to be sought for chiefly Aj 
the obstructions offered by the fords. On the days of new and full . 
moon, it is high water at Alloa Pier at four hours and forty miuutess 
at Tullibody Pier at five hours and ten minutes; at Powis Hole at five 
hours and ten minutes; and at five hours and ten minutes at Stirling: 
Shore or Quay. The consequence is, that the tide does not attain its . 
maximum height at these three last places, until it has been ebb tide 
for half an hour at Alloa, It appears farther, from this train of obsers 
vation, that the B aH eraser rise of epring tides at Alloa, is about « 
19 ft. 4in.; at Tullibody, 16% feet; at Powis Hole, 12 feet; and at 
Stirling, 7 ft. 8in.; while the soreapoas rise of neap tides at these 
§ feet, 7 feet, and 3 feet. There 
being, therefore, a rise of 19 ft. 4 in. in spring tides at Alloa, and onl 
7 ft. 8 in. at Stirling, the available depth at that place is less than it | 
would have been had there been no rise on the bed of the river, by 11 
ft. Sin. Before leaving the subject of the tides, it may be proper to 
remark, that the maximum point of high water at Alloa Pier is 4 
inches above the level of the high water at Tullibody Pier, while it is 
2 inches lower at Powis Hole, and 88 inches higher at Stirling Shore. 

The great object, therefore to which the reporter would direct the 
exertions of the Magistrates of Stirling, as Conservators of the Navi- 
gation of the Forth, is to the removal of the Fords, which are the chief 
obstructions to the free passage of the tide waters. The advantage of 
deepening the bottom in the upper reaches of the river is obvious, as 
the natural effect of such a change is to permit the tide to flow over 
the lowered ridges at an earlier period of the tide, and thus to allow 
high water to take place sooner, before the tide below may have fallen 
to any considerable extent; while, at the same time, an increased 
depth is obtained. Vessels may then start from Alloa earlier in the 
flood-tide, and reach the shallowest parts of the river, near Stirling, at 
the ne of high water. In this view of the method of improving this 
part of the navigation, it is very satisfactory to know, that a navigable 
track through the whole of these obstructions may be formed at a 
compafatively small expense, by the common and simple process of 
blasting with gunpowder, and the use of flats or lighters fitted with 
cranes and other apparatus. The Reporter will now describe, in de= 
aay the extent of the operutions he considers necessary at the different 

ords. 

Onthe reach between Alloa and Throsk, he proposes that a huoy, 
provided with suitable moorings, should be laid down at the seaWard. 
extremity of the bank, on the eastern side of Alloa Island, about 2 

uarter of a mile above Alloa Pier. This buoy will be useful as a 
irection for avoiding an extensive spit of sand, on either side of that 
island. On its western side a perch or beacon is to be erected as a - 

further guide for that chamel. 

The commencement of Throsk Ford is about a mile and a quarter 
above Alloa Pier. ‘The channel on this ford is very shallow, and when 
the river is in its state of summer water, it dries nearly all the way. 
across; but as this part of the river hus the ee of a perpendi- 
cular rise of about 18 feet in spring tides, and 134 feet in neap tides, 
the navigation is comparatively little impeded. On oo to the 
plan and longitudinal section of the river, it will be seen, eo ie oi 
coloured red, that little excavation is proposed here. A buoy, how= 
ever, is intended to be moored in a central position to show the deepest 
water, and, as a farther direction, a perch is to be erected ot the stars 
board hand. This perch will also serve to point out the proper chan- 
nel for passing Tullibody Island. : 

Cambus Ford is abont a mile and a quarter above Throsk. The 
bottom of the channel towards the lower end of this ford consists of | 
large stones and roots of trees, and in its upper part, large boulder 
stones appear above the surface at low water. The rise of tide at 
this ford is 164 feet in spring tides, and 114 feet in neap tides. ‘The 
navigable channel to be cleared measures about 500 yards in length, -. 
and 30 yards in breadth at the bottom. An average cutting of one 
foot in depth will give about 20 feet at high water of spring tides.at 
this place. A perch is to be erected on the larboard hand, opposite .; : 
Tullibody Yare or Pier, and another on the starboard hand, to the . 
westward of the Mouth of the Devon. By this means vessels will bp : 


enabled to avoid the foul groand at the bank on the opposite side “of. 
the river, The track of Cambus Ford is so obvious, that i¢ ismot: 
considered neo 


ecessary to-ntoot a buoy to point out the decpest shammel, 
Badnesth Ford is ‘about ines quarters of a mile above Castina Ite 
bottom consists of ‘two irregular lines of boulder'stones, crossing 'the ” 
bed of thie river witfiiumerous detached masses of the same descrip: 
tion, From the winding direction of the channel at this place, the” 
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pavigation is rendered | 
and, in clearing. it, cousiderable works of excavation will be required. 


‘Tn spring tides the rise of the waterat the lower end of this ford is 16 | 
ft. U in, and-at the upper end 13 ft. 4in.; there is therefore a fall of - 
3 i, 2 in. ov a length of about 1150 yards, which occasions a rapid | 


at. low water, when the river is in jts summer state. In neap ti 


the-rise is about 11 4%. 2 in. at the lower end, and 8 feet at the upper | 
ngth.of the channel intended ta be excavated at this ford | 


gud. The le | 
is about 666 yards, and its breadth will, as already proposed, be 90 
yardg.at the bottom. An average depth of cutting over its whole ex- 


tent. of about one foot will be required in order to give a depth of 18 - 


feet at high water of spring tides. A perch is te be placed on the 
larboard hand at the lower end of this ford, and a buoy at the upper 
end. <A perch must also be placed at Fallin Poivt on the larboard 
hand. In passing Polmaise and Scobbie’s Pow, po difficulty occurs ; 
near Bannockburn, however, there is a bank where a perch will be re- 
quired as a direction for the deepest channel. 

Manor Ford, about two miles and a querise above Bandeuth, has an 
irregular and stoney bottom. At the lower end of this ford, the rise 
in spring tides is 13 ft. S in., and at the upper end 12 ft. 6 in.; and in 
neap tides about 6 feet and 6 ft. 10 in. respectively; there is conse- 
quently a fall at low water of 14 inches which occurs ona length of 
‘666 yards, and produces a considerable rapid at this place. The ex- 
tént of ford proposed to be cleared measures about 666 yards in length, 
tind the breadth and depth of the channel to be formed will be the 
pag rch already specified. This will require an average cuttin 
of 18 inches in depth. From the curved form of this channel, a perc 
‘wifi require to ‘be laid down on the larboard side, for each end of the 
i and a ‘buoy must be moored in a central position onthe starboard 


' “Phe Sow Ford is about three quarters of a mile above the Manor 
Ford, the bottom is stoney and irregular, and its direction also forms a 
curved line, but as the bottom presents fewer obstructions to the cur- 
fent than ‘the two fords immediately below, there is no visible rapid 
‘at this place. Spring tides here give a rise of 11 ft. 9 in., and neap 
‘tides G ft. Qin. ft will be seen, on referring to the plan and section 
that the works of excavation at the Suw Ford are not extensive. In- 
stead of mooring buoys to point out the direction of the deepest water, 
it is proposed to erect two perches, the one on the starboard and the 
other upon the larboard hand. Wherever perches can be introduced 
bit are considered preferable to buoys, which are more expensive 
both in their first cost and future maintenance. 

The Abbey Ford is situate about a mile above the Sow Ford, and 
has already been excavated to a limited extent with a view to its im- 
ne but the excavation wants extension, both in breadth and 

depth, to render it useful. The current here is still so much ob- 
structed that it causes a considerable rapid when the river is in its 
summer state; the full being no fess than 2 ft. 6 in., on an extent of 
about 500°. yards. Spring tides rise, at the lower end of this ford, 11 
ft.G in., and at the supper end only 9 feet; and neap tides rise 6 ft. 9 
ip. at the bottom, and 4 ft. 3in. at the top. The length of the exca- 
vation ‘will'be about 565 vards, with a breadth of 30 yards, similar to 
that of the other fords. The average depth of excavation, in order to 
obtain 13 feet at high water of spring tides, will be about 2 feet. 
Connected with this ford, two buoys are proposed to be moored on the 
larboard land, the one at the lower, and the other at the 4 ex- 
tremity of the ford; and a perch must also be erected on the star- 
board hand. : 

‘The Town's Ford is situate about 500 yards above the Abbey Ford. 
The fou! ground ut this place extends about 1000 yards in length, and 
the works of excavation, in obtaining a navigable track, similar to that 
ofthe ‘other fords, will be proportionally more extensive. Spring 
ides rise only 7 ft.8 in. at the Town’s Ford, and neap tides about 

et.“ Its bottom is very irregular and rocky, forming a great ebstruc- 
tiin'to the trade of the town, and the navigation of the upper parts of 
thé river. ‘The average depth of cutting at this ford will be 2 feet. 
For pointing out the deepest water of the new channel which it is in- 
ended nded to: excavate, three buoys upon the larboard hand are considered 


The rvs of the operations which the Reporter has described will 
bé'td deepen the river at those points where the obstructions oecur; 
dittd ‘the’ ipths: which are‘ intended tobe obtained at high water of 
apritg'tides art as’ follows at the various fords, viz, —Throsk Ford, 
22 feet} Cumbis Ford, 20 feet; Baudéath Ford, 18 feet; Manor Ford, 
bleed Sow" Ford, 15 febt; Abbey Ford, 18 feet; Town's Ford. 13 


~ By thus proportioning rhe deptha ‘at high water on esch ford'to its 
distance fea Etirting, fe is capecta his al d ach ford Yel 


have sufficient watef ove® the lower fords at any 
will thos be enabled to reach Stirling at the very top of high water, 
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more difficult than at either-ef the fords below; 


it 
period of flood, and - 








and.get.the. fall se preven ia ‘the, most favourable time af tide in the 
shallowest patta ofthe river, 0" tte nd gay. 
The shore, or quay of Stirling, extends 200 feet. or thereby-alén 
the right bank.of the river, and consists ofa breast-wall: buitt in ay 
manner with boulder stones, without the nsial and necessary: provision 
of defenders or wooden stretchers to prevent vessels:from receiving 
injury while lying at their moorings. Vessels must consequently. lie 
off in the stream to the great inconvenience of the mariner and: trader. 
In any improvement, therefore, upon the rei of the. river, the 
unserviceable state of the quay-wall at Stirling should not be forgotten ; 
but measures should be taken for rebuilding it, at least to some extent. 
The accommodation on this wharf is also very circumscribed and de- 
fective, but it may easily be extended and improved, as proposed to 
the Magistrates by the Reporter some years since. The road from 
the shore should also be formed ona more easy line of draught. It 
would likewise prove a great convenience to the southern parts of the 
town and the lower districts of the county, if an additional wharf, and 
a road from thence, were formed about the central part of the Town's 
Ford; as also proposed in the report above alluded to. In conclusion, 
the Reporter has to state as the general result of his inquiry, that it 
appears, from the annexed estimate, that by an expenditure of about 
10,126 4s. the fords of the Forth might be cleared, so as in spring 
tides to admit the passage up to Stirling of the ordinary class of mer- 
chant vessels drawing about 13 feet water; and he cannot but think 
the importance of such an inpravesee far outweighs the capital re- 
quired for its attainment. The position and rising importance of 
Stirling is too obvious to be longer neglected. It is the natural em- 
oriuin of the Western Highlands, and lies in front of an extensive and 
ertile district, containing many valuable waterfalls and other facilities 
for the establishment of fetes manufactories. 
ROBERT STEVENSON. 


Abstract estimate of the probable expense of the works of oxcavas 
tion, mooring buoys, and erecting perches or beacons in the several 
fords and reaches, on the river Forth, between Alloa and Stirling, 
agreeably to the foregoing report. | 

For the expense of works of excavation and removal of stuff, and 

for mooring a buoy and erecting a perch connected with the reach 





between Alloa and Throsk, ° -£ 72190 
For works of excavation, &c., at Cambus For - 618 18: 0 
For ditto ditto Bandeath Ford = 654138 0 
For ditta ditto Manor Ford - 918 7 O 
For ditto ditto Sow Ford - 4389 19 ¥ 
For ditto ditto Abbey Ford - Vibt le 0 
For ditto. ditto Town's Ford - 2747 5 OU 
For works of masonry and for re-building and ex- 

tending StirlingQuay = - - “ - 1200 0 .0 

£8438 10 0 

Incidents on the above sum of £8435 10Us., at 20 per “ 
cent. “ * = - - - 1687 14 0 
cease eae AGES 
£10,126 4 0 








“ON THE IMPROVEMENT OF RIVERS, &o.” 


Sin—In your review last month of my Treatise on the Improvement 
of the Navigation of Rivers, you have given an entirely erroneous 
version of my views, by an unfortunate mal-arrangement of your quota- 
tions. This has possibly arisen in the press, nevertheless every scienti- 
fic or practical mun must feel bound, after merely reading your review, 
to pronounce the work quite undeserving of the a ace ‘with 
which you and other literary characters have been pleased to honour 


it. . 

_In chapter 2, is my definition of the regimen, or state of those rivers 
which are free from bars, and the plain inference to be drawn from 
this eh alone must be, inasmuch as “like causes produce like 
effects,” that we can only ensure the improvement of defeetive, or bar 
rivers, Leeman their condition to that of those which are in 
the required state. Cs ae 

‘in'chepter & I give a representation of those features of the repi- 
mem, or State of bar rivers, which mark the differance betwaen them 
and those which are free from bors. i a 4" 


Ia: 44" on the coures to be ed for the improvement | 
depth on the-bare of rivers, and int rag ek ha I Bas aap Me 
‘dag in the: preceding ‘pages on ‘the causes: of the fonsiatibn of bars, 
snpyests tha.course to be for their amelioration, by the're- 
morel.of all. those daner banks, or shoals, str Stke dams’ across 
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the river, whieh have the effect of Pe ptbimi the rapid diecharge ‘of - 


the backwater during the proper tidal duration. of the ebb. 
- Again, “seeing that the existence of bars ‘is to.be attributed to the 
too preat declivity of the bed of the river, or to that of its low water 
surface, the impropriety of forming dams across a tidal river, with the 
view of-converting it into aline of navigation by the means of lécks, 
ought to strike every reflecting mind as a measure which should never 
be adopted when there exists any possibility of obtaining the requisite 
depth of water by deepening the bed of the river.” 

lieu of giving the above, you have merely quoted as my means 
of improvement, a case or exception, in which I have supposed the 
existence of impediments to carrying the preceding views into execu- 
tion, such as the great expense of lowering a long length of rocky bed, 
which expense the trade of the port might not be able to brar. 

Considering the error into which you have been misled, by formin 
your opinion upon the excepted case, in lieu of the general rule which 
I have advanced, lam not surprised that your views of the utility of 
my theory do not coincide with the favourable opinions it has elicited 
from other scientific quarters. 

Tu roy account of the former theories on the cause of the formation 
of bars, I have given the names of every author who to my knowledge 
has advanced upon the subject any thing beyond the opinions peoerally 
held. I did not give the name of the author of the fourth theory, be- 
cause my quotation is only from a paper signed Nauticus, in the Nau- 
tical Magazine for 1837, page 487; a work much used for the diffusion 
of information connected with hydraulic engineering. 

I perceive in your May number that Mr. Henry Barrett avows him- 
self the author of the paper signed Nauticus. 

Mr. Barrett also takes credit to himself as the originator of the 
suggestion of the “formation of harbours with double entrances,” a 

rinciple which he says, “is now recommended by the commissioners 
in their report of a survey of the harbours on the south east cuast.” 
But there is no piracy of Mr. Barrett’s conceptions in this, inasmuch 
as harbours with double entrances have been in existence for many 
centuries; neither is there any resemblance between the bund fide 
harbours of refuge proposed by the Government Commissioners to be 
constructed in five fathoms at low water, upon the principle of the 
Plymouth or Cherbourg breakwaters, and the harbours roposed by 
Mr. Barrett to be constructed at Dungeness, or Lowestoffe Ness; the 
latter being mere inland excavations, with channels of approach to 
them to be cut through the drifting shingle beach; but which channels 
and excavations are to remain for ever afterwards clear of depesit ac- 
cording to the theory of their projector Mr. Barrett. In my humble 
opinion they would speedily fill up again and become /erra firma, not- 
withstanding the double entrances. Any scientific or practical man on 
examining Mr. Barrett's plans for harbours, will immediately perceive 
the error which has been made in believing that there would be any 
current through the harbour, as this could only take place if the course 
from one entrance to the other, ‘Arough the harbour, were shorter than 
by the coast line. 

In the Nautical Magazine for 1838, page 97, is a full description of 
Mr. Barrett’s harbours of refuge, and a reply to his theories on bars. 
“ Lowestolie Ness is a flat point of sand and shingle, which has been 
slowly but continually increasing and extending further into the sea; 
towards the centre of this Ness it is proposed to excavate a basin of 
some three acres, and it is intended to open a channel north and south 
into the sea on either side of the Ness. These entrances being pro- 
tected with short piers, and once opened to a depth of fifteen feet at 
low water, (no very easy job,) are thenceforth, and for ever after, so 
to remain at the simple tpse dizit of the engineer. I doubt it; I will 
ask any unprejudiced person acquainted with this part of the coast, 
the flow of tide, and the burbours in the neighbourhood, whether it is 
not yn more likely that it will not only be barred up, but “ blocked 
up and lest?’ But Nauticus (Mr. Barrett) says, “ The sole cause of 
bars at the mouths of harbours is the conflicting action of effluent cur- 
rents passing into the ocean at right angles with the shore,” and in 
reference to this theory of Mr. Barrett, and his subsequent statement 
that “there is no exception to this rule to be found on the whole sur- 
face of the globe,’ Investigator quietly observes, “assertion is not 
argument, por a reference to the mapa of the world, demonstration on 
such .a point.” Investigator alsa calls upon Nanticus (Mr. Barrett) 
for the names of the scientific men who he states are converts to his 
theorigg, In Mr. Barrett's letter of the 25th ult., to give weight to 

a statements he.aleo adds, “ numbering as J do among converts to my 
theata, some of the most eminent scientific and practical men of the 
day ;!’.and again, jn reference to his theory, “J.state this. from obser- 
vation of more than twenty years meds 06 barbours:and.bars on various 
parts of Hurope..and in-Africa”’ Now, Mr Editor, Trepeat with In- 
Vveatigeton, thet it would be far more, satisfactory tobe able to rexeon 
RPOn: fegia. produced by Mr. Barrett, in. lies of toose statements, aud 
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the ws of opponents. Without troubling Mr. Barrett to give us 
an account of the rivers onthe ovost of Africa, (though: by the bye 1 
bave lately seen that an attempt tins been made to get id of the ‘bar 
of the Kowle River, by giving the latter a direction at right angles 
into the sea, in lieu of its old oblique course, which by Mr. Barrett's 
theory ought not to bave been attended with a bar), I will merely 
ask if my information be correct as to the statement, that the river Yare 
(with which Mr. Barrett is locally well acquainted) is now made to dis- 
charge its waters at a angles into the sea, and that the depth on 
its bar is much greater than at any known former period; or when it 
discharged its waters into the sea with an acute angle with the shore, 
when the navigation was nearly lost, and the inhabitants had to cut a 
direct channel through the dunes into the sea, 
I am your obedient servant, 
W. A. Broogs. 
Stockton-on-Tces, June 1841. 





KENT, THE ARCHITECT, 


Sin—While I quite agree with Mr. East in regard to Kent’s merits 
as an architect, I cannot help regretting that he should have slurred 
them over-—at Jeast, have passed over them so lightly without at all 
dwelling upon them, or even mentioning by name, a single building b 
him. lam rather surprised too, that while speaking of Kent, Mr Re 
should not have taken Mr. Allan Cunningham to task, for the super- 
cilious and even contemptous tone in which he has expressed himseif 
of one who deservedly ranked so high in his day both as an architect 
and landscape gardener, in which last capacity he may be considered 
the father of the so-called English style of laying out pleasure grounds. 
A just tribute to his memory, in that character, has been paid to him 
by the writer of a paper on the subject of ornamental gardening in the 
Foreign Quarterly ; of Kent's abilities as a painter, perhaps, the less 
that is said the better, but Holkham alone, would suffice for his archi- 
tectural reputation, for though susceptible of improvement in some 
respects, it is incontestably one of the most complete residences in the 
kingdom,—a perfect model in regard to internal arrangement and con» 
venience, and likewise elegance of style, and variety of effect. Eve 
part of the plan is carefully studied, and every apartment is beauti- 
fully finished. Though by no means nee at architectural decora- 
tion, the statue gallery is one of the most charming rooms I ever bee 
held,—of a beauty actually fascinating, and the view from the octagon 
tribune at either end affords a most striking scenic effect. Never have { 
seen a single plan of Palladio’s which at all approaches that of Holkham, 
or I may say, which is not more or less disfigured by glaring blemishes 
and defects. Nevertheless, Cunningham makes no scruple of saying: 
‘little interest attaches to a controversy about such a design: it is 
heavy and monotonous, and stamped with all the faults, which were 
many; and all the beauties which were few, of him who proudly wrote 
himself ‘ Painter, Sculptor, and Architect.’ "—No doubt this is a neatly 
turned, antithetically puinted sentence; yet it is ungenerous and unjust; 

articularly when ‘it is considered what an immense stride forward 
ent took, from the clumsy and monotonous arrangements which had 
till then prevailed in the mode of laying out houses of that descripe 
tion. mot 

Such being the case, Iam surprised that Mr. East should not have 
instanced Holkham, as being the noblest work of its class.and peri 
in our architecture of the last century. That he is not sparing of ad» 
miration towards Kent is evident enough; but at the same time he has 
expressed himself in such general—or rather such exceedingly v 
terms, that it is hardly possible to make out any definite meaning. 
Nay, he almost seems to deny Kent one of his chief merits, when he 
talks of his being an artist rather than an architect, since the princely 
residence above-mentioned is one pre-eminently marked by excellence 
of plan, and other strictly architectural qualities. Or shall 1 say that 
Holkham did not occur to Mr. E.’s recollection when he was writing 
his more florid than a tetencay eulogium? If unacquainted with what 
Arthur Young says of Holkham, he wil doubtless thank me for aaa d 
out to him that writer, whose Tours, though professedly agricaltural, 
contain a very great deal also of interesting matter, relative to the 
mansions and seats he visited in different purts of the country,—~far: 
more indeed thanis to be abtained from others who have confined thele 
attention to buildings and collections of pictures. I may also herg. 
mention a papet exclusively on the subject of Holkham, in the Sfth 
volume of Elmes’ Annyls of the Fine Arts, which may be recommended 
as an able piece of architectural criticism. ; Sip, 

oe Iremain,&. | 
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‘| Warn 8. L. spoke of my making so free with the Professor of 
Architectare, it certainly looked very much es if he thought it rather 
a piece of presumption on my part to make any animadversions at all 
on opinions delivered from such an anthoritative quarter. Nevertheless 
he now ptofedses to wonder where I find any expression of his that 
seems to di¢countenance discussion of the opinions of public men,—in 
which light, I presume, the Professor of Architecture at the Royal 
Academy may fairly be considered, in regard to his own art, although 
he is not a public character inthe political world. Whether it be with 
regard to these last alone that S. L. is ready to allow “the roughest 
handling,’ I know not; but he might perhaps have spared himself the 
qualifying proviso, viz., “if it be kept within the bounds of truth and 
reason,” because it would be exceedingly difficult indeed to ascertain 
and lay down those bounds in a clear and satisfactory manner. I my- 
self, for instance, should say that I did not in the slightest degree 
transgress them. Or, “by keeping within the bounds of truth and 
reason,” are we to understand that we are at liberty to say only just 
as much and no more than will be approved of, and allowed to he per- 
fectly reasonable, by the party auimadverted upon, or by those who 
take just the same side of the question? In such case, I most assuredly 
have on many occasions shown myself to be an outrageously unreason- 
able sort of person;—I hupe I ever shall continue to do so. 

To come to something more tungible,—S, L. says he cannot see the 
propricty of adopting the mode suggested for Gothic windows; yet 
to most other persons I think it must be obvious enongh, because all 
the objections—and I will add reasonable ones—against glazing with 
gmail quarrels or panes set in lead, are removed at once, and still the 
beauty and character of the style, as regards moulded mullions, aud 

tracery, fully preserved. Such window may very properly be com- 

ed to an open screen,—and wherever placed, a screen of that 

ind muy, I conceived, be described as open, in contradistinction from 
one with: solid is—though filled in with glass. 
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When he talks of Gothic being objected to by most persons on the | 


score of its interfering too much with comfort, if it is to be properly 
treated, I must confess [ do not understand him ; because if “ properly” 
treated, that style mav be made to conduce quite as much to comfort 
and even to luxurious refinement, as any other; that is provided it be 
treated not only “ properly” in regard to the elements and details of 
the style, but ably abe intelligently, so as at the same time to secure 
all those improvements in domestic architecture we are now familiar 
with.—As for fac-similes of old halls and manor houses, I would leave 
them to such fac-simile people as would relish a Gothic dinner off the 
wooden trenchers of the good old times. Most assuredly, George IV., 
who was supposed to be as studious of personal comfort and conve- 
pience as any gentleman need be, was not one of the persons alluded 
ta by 5. L.; otherwise he would have had modem sash windows put 
into all the private apartments of Windsor Castle. 

S. L, still insists that rerextion is the object of the architect when he 
empleys either the Grecian or Roman style, though he allows—per- 
bape upon downright compulsion, that originality is not always the 
result. Nevertheless it would sili appear that direct imitation is 
not generally aimed at; or shall we say that the numerous modern copies 
of ancient porticos we have beheld of late years, are so many proofs of 
invention though unluckily no chara hus ensued from it? As for 
the originality of St. Stephen's, Walbrook—I am S. L.'s most humble 
servant, but he really must excuse my admiring it. I am aware that 
to extol it, is perfectly orthodox; yet it never was. my doxy, nor was 
it that of Dr. Anderson, who has given it the “roughest handling” ima- 
pene in his Essay. With regard again to the spire of Bow Church, 

admit it to be original enough—os unlike any thing in classical archi- 
tecture 25 possible; still it is no favourite of mine; nor is ft worthy 
of peing put into competition with that of St. George's, Bloomsbury, 
which last I will boldly assert to be by far the finest composition of 
_ the kind in the metropolis—I might say in England; nor am J alto- 
gether solitary in this opinion, having heard nearly the same opinion 
of it expressed by several professional men. Yam asked, however, if 
Jean point out any medern Gothic building possessing us much ori- 
sgioality as the two examples quoted fur my edification by S. L., 1 

lerefore say that the design for the New Houses of Parliament, 
pt quite as much ka Armee and of a far better kind, and 
would also refer to Cossey Hall, and Harlaxton ag being highly satis- 
jectory specimens of morern buildings, in which the Gothic has been 
treated with originality con amore. The hardest charge of all agai 
me remains to be answered: Tam quite regardless, it seems, 
be ig choice vi! 2 € tpreqawid Vagal I was once 
write at fu ) the nau word “breeches-pocket,’ and 

T may possitily on some other occasions, have expressed myself ao 


of d a 
ecency 
so indecorous” 


rather more energy than decorum; but I am.not comsnicus of heve 


ing ever made use of avy.ex ef ‘whiek = yentleman would 
be ashamed, although of many that would shock those demure, hy po-~ 
critical persons who are choice indeed as to their words, and. seldom 
further than mete words. However, if 8. L. can apts Hang pr 
cies and indecorums, he ia perfectly at ra bs do say: and. I shall . 
understand better than I now do, in what thay consist. For my own 
part I have no great fancy for the milk-aad-water style of writing, nor 
do I think it at all caloulated to operate efficaciously. Did I consider 
architects to be infants, I should prepare and administer my doses ac- 
cordingly; whereas there are many it would require a Sixnty-Candidus 
power in order to make any impression upon them. Dainty drawing. 
room phrases are therefore quite out of the question: to use them—= 
psbaw! it would be like trying to tickle a rhinoceros vine a rose-leaf, 
ANDIDUS. 


DESIGNS WANTED. 


Sin—In the Zimee newspaper of to-day (June 4th) is an advertise- 
ment inviting architects to send in designs for a Corn-Exchange to be 
erected at Sudbury, in Suffolk, the drawings for which are to sent 
in on the 10th; so that barely three days altogether are allowed for 
making them, and not even that, unless a person chooses to go entirely 
by guess, without writing to the secretary (at Sudbury) for further 
particulars, or rather, for particulars, no other information being sup- 
plied by the advertisement than that there will be an area of 78 by 
OU feet, yet whether that is the extent of the whole site, or merely of 
the part of the building appropriated to the Exchange itself, does not 
very clearly appear, 

Surely the people who insert such advertisements must suppose 
that architects keep a stock of ready-made designs by them, suited 
for every occasion; or perhaps they may imagine that architectural 
designs can now be manufactured hy steam, and perhaps we shall next 
be told thut the required drawings are expected to be sent down by 
return of coach or train. 

Undoubtedly, if an architect be pricked on with a golden spur, he 
will be stimulated to extra exertion. But on this occasion, the golden 
da has been hammered so very thin, that it is as light as a feather. 

ardly, perhaps, will you believe me when I say, that the two pre- 
miums amount a to the exéruordinary sum, as it may aed A ro= 

erly he called, of Eiaur Guineas! viz. Five fur the first, and Three 
or the second! The man who would nibble at such a bait, would 
nibble the cheese put as a bait upon a mouse-trap. Leaving the pre- 
posterous shortness of time allowed out of the question, no professional 
man, I conceive, would pay attention to such an invitation, stamped as 
it is with excessive paltriness on the very face of it. Therefore, if 
responded to at ail, it is likely to be so only by junior clerks and office 
assistants. It might be imagined that so gross a practical blunder as 
that of affording no time whatever for at all considering the subject— 
hardly sufficient, indeed, for putting down the first rough ideas upon 
paper—would not be committed by even the most ignorant. Never- 
theless, such we find to be frequently the case, and what is more, that 
the profession itself makes no effort to put an end to it. One wa 
would he to show up and make an example of every case of the kind. 
And I would further suggest, that the Institute ought to keep au exact 
register of all competitions advertised in the public papers, and of 
their respective particulars and conditions. But, unfortunately, the 
Institute does not seem disposed to bestir itself in earnest or to the 
purpose on any one occasion. It seems to be not only without the 
ower, but without the slightest inclination, to effect any good, either 
or the art itself, or for those who follow it. 
I remain, &c., 
Anti-HUMBUG. 





New Steamer at Brighton—We learn from Brighton that a new steamer 
built at North Shields for a company at Brighton, and fitted with Mr. Smith’s 
tent screw propeller, on the plan of the Archimedes, arrived at the Chain 
ier, an Tucsday morning, fron the river Tyne, after the romarkable quick 
passage of 454 hours. This vessel is intended (o ply from Brighton to the 
adjacent ports, and to be occasionally used as a tug in towing vessels in and 
out of Shoreham Harbour. She is about 110 tons, with engines of 45-bhorse 


power. : 
Steam Communication between Dresden and Prague~-The first steam boat 
e arrived frem the 


that ever made the prasaye between Dresden 
latter city an the 30th ule She {& called. de Hobean a, and was built ax. 
pregely for that service, being flat-bottomed, having 12) feet in length, 
fa. in breadth. Her engine js of 40-horse power, and she ts ~ 
carrying 4) passengers, and a considerable quantity of merchandise. 
Jaden with a full freight she draws only at inchesof' °° 7" 
Perey about 16 . Shelatotrayei = ~*~ 


Pt, CR ee ee mere 
i Pa Pe Pete tan *T ay " 

: we ! : NE Sica : ' 

naa SON REBT 

an 


Te oe a I A a Lan saat RAR le TAS RA tt At lb 
D 









eae a ee a és wie Ay? : cris . oe totes vy? ae : 
Spe he NEW INVENTIONS AND IMPROVEMENTS.  - 
vm... , STRAM ENGINE FURNACES. 
EXPRRIMENTA ON THE ECONOMICAL EFFECTS OF FURNACES OF DIFFERENT 
CONSTRUCTION, AND ON DIFFERENT KINDS OF FUEL. 


These experiments have been made by a commiftce appoiuted by the 
Society of Industry of the Grand Duchy of Hease, and their object has been, 

ist. To ascertain the useful and economical results of furnaces for boilers 
constructed on different principles. 

2nd. To establish the relative value of the combustibles most generally 
used in the country. 

We do not consider it necessary to enter into the details of the experi- 
ment; we will only mention the results. 

In order to decide the first question, a common boiler was set over a fur- 
nace of brickwork provided with a chimney, and this apparatus for heating 
was submitted to various modifications, as regarded the form and structure 
of the hearth as well as the disposition of the flues. 

In order to resolve the second question, experimental trial was made of 
| ope dry wood chopped from the beech tree; of good coal from Roer, called 

tischrot ; and of square picces of turf from Greishcimer, perfectly dried, 
and of the heaviest kind. 

The different modifications used in the construction of the furnace were 
the following : 

I. Furnaces without flues or draught chimneys, the boiler being suspended 
freely above the fire. 

Il. A simple flue passing round the boiler, the bottom part of which only 
‘was immediately exposed to contact with the fire burning in the grate. 

Il]. A double flue, that is. a flue going twice round the boiler in the same 
direction. 

IV. A stove arched in the shape of a cupola, and having an opening in 
the middle of the arch, which became gradually wider towards the top, and 
by which the heat ascended, and was communicated to the bottom of the 
hoiler, to be afterwards conveyed by three holes, placed at regular distances, 
into a circular passage which surrounded the boiler; to issue thence through 
three similar apertures differently arranged, and which communicated with 
@ second passage placed higher, whence the draught was at length conducted 
into the chimney. 

V. Two half flues, that is, cach of which did not extend beyond half the 
circumference of the division of the boiler. The fore part of the flame (on 
the side next the door) ascended frum the stove, and was distributed half 
into the flue on the right, half into the flue on the left, and was finally con- 
ducted into the chimney at the point where they met. 

Vi. Four half flues, or two on each side the boiler (from right to left); 
the flame issuing from the side opposite the door entered into the lower flue, 
then passed half the circumference of the partition of the boiler, and entered 
into the upper flue, whence it was finally conducted into the chimoey. 

The relative effects of these different arrangements have been ascertained, 
both with respect to the quantity of water evaporated in the boiler, as well 
as that of the combustible employed ; particular care being taken to keep up 
the same level in the boiler after each experiment. 

In the following table, which contains results of the experiments, the nu- 
merals indicate the different inethods of construction of the furnaces in the 
order in which they have been deseribed above; the figures placed under- 
neath indicate the relative qualities of the combustibles employed to ohtain 
a similar result; consequently the greater amounts indicate the worst methods 
of employing combustibles :-— 

Vi V I Il IV I 
Wood ..-.s+s+ fF 63 698 ©6869 «7219 72-23 100 


VI Ill Vv Vv Il I 
Part a. csccccee 53 66 71 32 76 1006 


Ill Iv Il ¥ IV I 
Coad se seeveree 73 76 83 85 9} 100 


The following are the conclusions to be deduced from the foregoing table ‘ 

1. The fire over which the boiler was placed without flucs was attended 
with a less advantageous use of combustible than those with floes. 

2. The utility of flues is much more perceptible in fires of wood or turf 
than in coal fires, because the result is a saving in fuel of about one-fourth to 
one-third with wood, and almost of one-fourth to one-half with turf, and 
only of one-tenth to one-fourth with coal, by the addition of flues. 

.§, The mode of construction with four half flues (No. VI.) way be con- 
' sidered to he generally the most advantageous. Next to this the construc- 

tion with a double flue (No. ILI), which in ita mode of action bears the near- 
est resemblance to it. With respect to the arrangements Nos. I1., [V., V., 
the effects they produce are nearly similar. - ae 

4, Ths double fiue (No. IT), which surrounds the whole boiler, is at- 
tended with better results than the single flue (Ne, 10; —- p the 
pearg cori eae half Sues (No. VI) ate attended with bettor than 
SO nes (No. eo a 

thy. With the*fixe. of wood and of turf, two half fiues:(No. ¥) have more 
effect thas a whole fine (No. Ii), and four balf flues (No. VI) more than two 
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: flues which encircle only belf the boiler are 
in this case more effectual ; while with a coal fire it is precisely the contrary. 
The cause of the difference is doubtless, this, that in such combustibles as 
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7 wood or turf, which blaze brightly, a retardation of the heated.sit, which 
in these half flues produces a sudden change in the direction of. its. motion, 


is more advantageous than with coal. ae ce 

With respect to the calorific power of the different fuels, there -resujts from. 
ore = of turf, 96, and of coal, 250, when that of wood is cousidered 
equal to 100. 

The great difference that is found in combustibles, with respect to their 
natural quality and their composition, as well as in their degrees of dryness, 
can scarcely admit of forming points of comparison between these latter re- 
sults and any other given case. It is well known that there are turfs which 
from an equal weight throw ont more heat than wood; but the results with 
respect to the different methods of constructing furnaces are more to be de- 
pended on; because in these are remarked a degree of regularity. in their 
effects, and it is easy to account for the causes on which the di a de- 
pend.— Munileur Induatriei.—Inventor’s Advocate. 





LOCOMOTIVE EXCAVATOR. 


This French machine is stated to be the invention of M. Gervais, of Caen. 
The trial of the apparatus was made in the presence of a committee of the 
Society of Emulation at Rouen, and of many of the distinguished residents of 
the town, and the result is said tu have left no doubt of the possibility of 
inaking excavations by the power of steam, It is said to be particularly 
applicable in digging canals, and making the excavations for railways. The 
apparatus is placed on a large heavy kind of carriage, in the fore: part of 
which there is a steam-engine of six horse power, with oscillating cylinders 
and a tubular boiler, which works the machine, and also turns the two fore 
wheels very slowly, so that the whole is gradually moved forward as the 
work progresses, large pieces of wood heing laid down to form temporary 
rails over which the machine is propolled. Towards the back of the machine 
there are two machines similar to dragging machines, which raise the earth 
that has been dug out, and deposit it in a horizontal endless chain of buckets. 
which carry the excavated earth beyond the limita of the trench, and there 
deposit it, forming an even and regular bank on each side. The excavating 
apparatus is placed about the middle of the carriage. It consists of four 
iron shafts paralic] to each other and equi-distant, the whole four haviag 
their axes in the same planc, and forming an angle of fifty degrees to the 
horizon, the incline bemg towards the back of the machine. Each shaft has 
attached to it five double arms, equi-distant from the bottom to the top, and 
each arm is furnished with a spade-shaped tool. These shafts, therefore, 
present forty spades working at different heighte, which dig a ditch nearly 
three metres in width and upwards of onc metre in depth. Each of these 
excavating tools when in action strikes against the earth ten tines in a mi- 
vute. These revolving excavating shafts are put in motion by the steam- 
engine, and the action of the engine is so regulated that the whole mechine 
progresses at the rate of about twelve metres an hour. The whole of the 
machinery, including the carriage, weighs about 24,000 kilogrammes, or 15 
tous. Whicn, owing to the nature of the soil or the presence of large stones, 
the action of the tools is resisted, the locomotion is stopped, and the whole 
apparatus is made to bach, so as to enable men to remove tha obstruction. 
The trenches dug by this machine are very exact, the sides are perpendicular 
and smooth, and the earth thrown out forms on each side 9 regular ou,bank- 
ment. A machine of this kind was some time since shown by M, Gervais to 
the French Academy of Sciences, on which they reported very favourably, 
but it was not provided with the means of locomotion, nor was it on so large 
a scale as the machine at Rouen. [iid 





CALOTYPE. 


lt has been known for some time, that Mr. Fox Talbot, in the progress of 
his experiments to render more perfect the art of photegenic drawing, hed 
discovered a means by which paper could be made far more sensitive to light 
than heretofore. The impressions, however, so quickly obtained: by this new 
method, are in tho first instance invisdle, but by @ proccss similar to the 
first, they are made to appear with even greater power then in ordinary 
photogenic drawing. On Thursday evening, June 10, Mr. Talbot read a 
paper at the Royal Society, in which he described the new process, called, 
for distinction’s sake, Calotype; and as the subject is one of general interest, | 
we shall here briefly describe it :—The paper is covered with iodide of silver, 
by washing it successively with nitrate of silver and iodide of potassium. 
Afterwards it is washed over with gallo-nitrate of silver, the greater of 


which is removed by immersion in water, but py adheres to r the 
paper exceedingly sensitive to light. The paper is then dried, and placed in 
' the camera obsours, and the image of a building, or other object, ie gewbrally 
gts Mea 


obtained in less than a minute. This sere however, is 
¢ (which is the most cutiows part 
of the Calotype process,) consista in weshing it again with galio-nitrate of 


silver and then gently warming it, which generally cames the of 
the with . force ami vivacity in the space of .g, usinute or .less. 


picture at 
The gallo-uitrate of silver is formed simply by mixing solutions of nitrate ‘of 


. A A te hie Po 
mA ae 178 


7 oo age 1 * 
a : - _ ros eat 
Pre ary - 1 1 
J h x, ve . mente 
234 eM, 
* 1 
: fy 
are te, nh 
My 





sitver-endtaattic writs: Phe operation rexttirelth the Meee WIN Bvee 

and precision, bat is not difficult in other respects, -The.theory of the pro- 

wens Yethains, at present, unexplained.-—fiheieum.° = : 
: . ; i : . es 


IMPROVEMENTS IN FURNACES AND BOILERS. 


Charles Wye Williams, of Liverpoo!, gentleman, for certain improvements 
im the construction ef. furnaces and boilers. Enrofled at the Petty Bag 
Office, May 17. Claim fitst.—The use and application of metallic pins as 
conductors for transmitting heat. This part of the invention consists in in- 
sorting metal ‘pins in the plates of which boilers, evaporating pans, &c., and 

ipes, &¢., attached to the same, are composed ; part of each pin extending 
Through the bottom of the vessel into the liquid to be heated or evaporated, 
and the other part projecting outside of the vessel into the fire beneath it, 
hy whigiparrangement a greater quantity of heat is transmitted to the liquid 
Gage would be by the usual method. 

Claim second.—The mode of giving the longitudinal and vertical move- 
meats to the fire-bars of a farnace; also the extension of the fire-bars outside 
of the farnace, a0 as to receive fuel from a hopper, and spread it evenly over 
the fire-grate. 

The fire-bars are serrated (the elevated parts being wedge-shaped, and the 
depressions quite amooth), and incline downwards from the fire-door towards 
the bridge of the farnace, their lower ends resting ou a bar, on which they 
ae cagetla of meving verticallly up and down as on a centre; the other ends 
terminate. beneath a hopper outside of the fire-place, but within the fire-door ; 
they are.supported at this end by eccentrics placed on a horizontal shaft, 
which, being turned by hand, or by gearing from the steam-engine, com- 
municates the up-end-down movements to the fire-bars, and the fuel being 
received from the hopper on to the onter ends of the fire-bars, is u with 
& gradually diminishing force towards their inner ends, and spread evenly 
ever the surface of the fire-grate. By the continued movements of the fire- 
hare the generation of clinkers is prevented.—Jnventors’ Advocate. 











IMPROVED APPARATUS FOR CUTTING AND SHAPING METALS. 


Joseph Whitworth, of Manchester, engineer, and John Spear, of the same 
place, gentleman, for certain improvements in machinery, tools, or apparatus 
for cutting and shaping metals, and other substances. Enrolled at the Petty 
Bag Office, May 17. 

The first pert of this invention consists of an improved die for cutting screws. 
The principle upon which this die is formed may be described as effecting 
the ee viz. to cut a acrew-thread at any required depth with 
dies, which have themselves been cut by a master-tap, double the depth of 
the thread, larger in diameter than the shaft on which the thread is to be 
tut. The improved die is formed from the common die, by dividing the 
aame either into two equal paris (the plane of section being parallel to the 
#ides of the die), or into three unequal parts, in which latter case the two 
planes of section are parallel with each other, but at an inclination to the 
aides of the die. , In working this die, its plane of direction, instead of pass- 
ing from the axis of the shaft on which the thread is to be cut to the centre 
Hne.of the die, an in ordinary dies, passes outside of the said line. The 
prints ms an improved stock, of a very simple construction, to be used 

Re Ge, 


“Th : second part of this invention is an improved mode of actuating the 
planing machine, described in the specification of a patent obtained by Mr. 

Loseph Whitworth, in 1839. 

he third part of this invention consists of improvements in slotting ma- 
, the chief feature of which is the compound moving table. This table 
corsists of three parts, the lower part sliding along the bed of the machine ; 
the sce pack moving at right angles to the lower one; and the top one 
digving 4 rotary movament communicated to it. 

The-fourth part is an improvement in the slotting bar. An angular groove 
cut down the back of the har to receive a strip of metal tapped for small 

screws, by which the positions of the cutters are adjusted, end in the 
sut.of the bar recesses are scooped out round the cutters, to afford room 

_ ah ‘fifth pert is an improvement in the slide lathe, and consists in at- 
teaching apparatus to ies a or = = of the lathe, for the 
purpose ng, together the change-wheels, a more ect Come 
p between the mandril and guide-sccew. — 

. The last part consists of an a a for “ traing up” the wheels of car- 
rey eee ae en railways. apparatus is applied to a pair of wheels 
in the following manner :—one end of a connecting rod is attached by a stud 
to the outside ing of each wheel below the ‘and the other ends of 
these rods are fastened. to.a horizontal bar parallel to the axle; on this: bar 
a aliding ber composed of two part moves, each of its-outer ends being prov 
vided with a grinder or cntter, placed opposite to and in contact with 4h 
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outer rim or tire of each wheel ; the taney onde of this sliding bar are jeined | 


together by an eccentric $i passing through them, fastened on sh 
‘wheel in turned by an endless Sand,.froq.8.seaall pulleyon the axle’ of thd 
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: which works in the box, there are short levers which 
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n being commranicated: #0. the. borizental, wheal, if 
will, by meana of the ecoanitrbe pin, ‘canze the two paris of the sliditig bart. 
move alternately @ short space backwards and forwards, by which meaga ‘the 
grinders on their outer ends will be caused to traverée from side to: side ‘of 
the tire of the wheels as they revolve, and thereby. grind down any inequall- 
ties of the same.—Jdid, ~ — 
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UNIVERSAL CHUCK FOR TURNING AND BORING. 


Alexander Stivens, of Manchester, engineer, for certain improvements in 
machinery or apparatus to be used as a universal chuck for turning and boring 
purposes. Enrolled at the Petty Bag Office, May 19. The patentee claims 
the peculiar and novel arrangement of apparatus constituting a universal 
chuck, without confining himself to the number, size, or dimensions of the 
levers working on the central boss. 

The chuck is formed of two plates, viz., a front plate and a back plate, ia 
the former of which are formed three radial mortices; the three holding 
nogs or dies are attached by screws to dove-tail slide-pieces, which slide 
backwards and forwards in the mortices. In one of these pieces a nut is 
formed, in which a screw works, its outer end being supported in a bearing 
on the edge of the front plate, so that on turning the screw round by means 
of a key applied to its outer end, the slide-piece will be made to traverse to 
and fro in its mortice. To each slide-piece is attached one end of a straight 
lever, the other ends of which levers are attached to an equilateral trian 
lever, working loosely on the centre boss of the chuck; by this means, on 
the screw being turned, the slide-pieces will advance or recede simultaneoualy 
within their mortices.—J0id. 





IMPROVEMENTS IN DETACHING LOCOMOTIVE AND OTHER 
CARRIAGES. 


Francis Pope, of Wolverhampton, Engineer, for improvements in detaching 
locomotive and other carriages. Enrollment Office, May 24. This invention 
consists of an ingenious piece of mechanism by which a horse can be instantly 
detached from the vehicle to which he is attached, or one carriage can be sepa- 
rated from another on railways. When applied to horse carriages, each shaft 
terminates in two iron side plates carrying a pin which form the axis of the 
shafts, and is the means by which they are attached to the carriage. There 
are also two side plates attached to the carriage, carrying a pin which forms 
the axis of motion to a bent lever or tongue; this tongue when turned back 
embraces the pin on the end of the shafts, and holds it securely in the recess 
formed for it. The tongue is held down by a peculiarly formed spring catch, 
to which a lever is affixed. So long as the tongue is held down this 
catch, the shafts are securely held to the carriage, but on pulling the lever 
the catch is disengaged, the tongue flies over and the shafts and horse are 
released. When applied to railway carriages three of these attachments are 
employed, the centre one being a bar corresponding to the end of the sliafts 
in the former case, and the two outer ones being chains. The three catches 
are simultaneously acted upon by an apparatus terminating in a handle which 
rans up ¢o the seat of the ecard. The claim is to the mode of constrocting 
and applying apparatus as described.-—Mechanics’ Magazine. 


CASE-HARDENING IRON. 

Robert Roberts, of Bradford, Lancashire, Blacksmith, for a new method or 
process of case-hardéning iron. Enrolled at the Petty Bag Office, May 25. 
This method consists iu heating the iron and plunging it into cast iron in a 
state of fusion and turning it about, when it will become cased to any re- 
quired thickness from , te 4 an inch, when it is to be plu into cold 
water, and will then be found to be effectually case hardened. The claim 


is to the method or process of case-hardening iron, by coating, covering, 
or combining wrought iron with cast iron.—Jbid. 7 





eae 


IMPROVEMENT IN PADDLE-WHEELS. 


Henrry Charles Daubeny. Esq., Boulogne-sur-mer, France, for a certain 
invention or improvement in the making ant! forming of paddle-wheela, f 
the use of vessels propelled in the water by steam or other power, and appli 
cable to propel vessels and mills. Enrollment Office, May te The floate are 
mounted = or axes, one end of which work in a box or centre, the 
others in the circonference of the paddie-wheel. Near the ends of the spindles, 
work sgaintt s traverse, sq 

as to expose their broad sorface to the water, while they enter and quit it 
cdgeways. By this feathering operation, all the inconveniences arising ‘frop 
back ‘water ere obviated. in to relieve the pediiled from the eects 

ry ean: aré provided with an escapenient consisting of two of ht 
box of the wheel, and traversing round with It in.a 
purpose : “ont 
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them to throw up their front ends, and thus present their hind ends 
to abutmpnts formed in the face of the carrier, which, coming in contact 
with the nder ends of the cogs, turn the paddlo-wheel round. In the event 
of this wheel being struck by a heavy sea, the blow causes it to revolve faster 
than the carrier, and thereby relieves it from the injurious effects of the con- 
cussion. When the force of the sea ix expended, the abutments again come 
in contact with the cogs, and the wheel is driven round by the effects of the 
engine. A mode of placing paddle-wheels in au inclined position is shown, 
by which means external projecting paddle-boxes are dispensed with.—Zdid. 





IMPROVEMENTS IN STOPCOCKS. 


Uenry Bridge Cowell, of Lower-street, St. Mary's, Islington, Middlesex, 
ironmonger, for imp ts in taps, to be used for or in the manner of 
atopeocks, for the pu of drawing off and stopping the flow of fluids. 
Enrolled June 2, at the Roll’s Chapel Office. . 

The first part of this invention consists in applying 1 moveable stopper to 
the spout of a tap, such stopper being suspended at the lower ends of two 
upright conuecting links, one at each side of the spout, which liuvk pass down 
through holes or sockets in the metal of the head of the tap. The upper 
ends of these links are connected to a picce of metal or collar, situated above 
the head, and &tted around a screw that turns in the same, so that on the 
acrew being turned it will either rise or fall, and consequently raise o1 lower 
the stopper, therchy opening or shutting the spout of the tap. The fluid 
which escapes round the sides of the orifice_of the spout on the stopper being 
lowered will be collected in the hollow mouth of the tap, so as to run out in 
@ compact stream from the lower orifice. 

The second part of this invention consists in applying to a ball-cock (similar 
in its parts to the tap just described) a second ball and lever, provided with 
a click or detent, having a tooth, which catches into a notch or notches cut 
in the circumference of an enlarged head on the end of the screw hefore 
mentioned. The click is mounted on a centre pin fixed in the collar of the 
screw, 80 that whenever the other ball descends the tooth catches into one 
of the notches, and turns back the screw, thereby opening the passage through 
the cock for the water. The usual ball is hepr submerged during the flowing 
ia of the water into the cistern, by means of the click preventing the screw 
to which it is attached from being turned; but when the surface of the water 
reaches the second ball, aud raises the same upwards, the click will be hfted 
up shout its centre of notion, so a» to disengage its tuoth from the notch in 
the head of the screw, whereupon the other ball will immediately rise to the 
top of the water by ita power of floatation, and close the pasnage of the cock. 

The third par? of this invention consists of another kind of tap, sinnlar m 
gome respects to the one firat described.—The moveable stopper i fitted in 
the manner of a piston into the cylindrica! hollow of the head of the tap, so 
as to move up and down therein by the action of a screw working in a cap 
that surmounts the head of the tap ; by turning this screw round, the stopper 
ia pressed down on the upper orifice of the water-passage of the spout, and 
at the same time over the annular orifive of a circular channel formed within 
the head of the tap, and passing round the water-passage, through which 
channel the water is conveyed to the passage. Thus on depressing the stopper 
the flow of water will be stopped, but on raising the same the water will be 
permitted to flow again.—/nven/ors’ Advocate. 





PROCEEDINGS OF SCIENTIFIC SOCIETIES. 
INSTITUTION OF CIVIL ENGINEERS. 


February 23.—-Wint1am Cunitt, V.P, in the Chair. 


The following were balloted for aud elected : Colonel Sir Frederick Smith, 
R.E., William Chadwick, John Bazley White, jun., Charics Lorimer Hensman, 
Joseph Whitworth, and Evan lopkins, as Associates. 


“ Description of a new mode of Steering, as applied to boats of light draught 
of water, navigating shallow and rapid rivers.” By Captam Hendereon, 
Assoc, inst. C.E. 


The ordinary method of steering with a single rudder, fixed in the usual 
manner, will bring a vessel round in ahout four times its length, npon an axis 
at the point of union between the dead wood of the vessel and the rudder. 
{t was found desirable for the particular service on the Ganges and Burbam- 
pooter, for which the vessel in question was designed by the Assam Company, 
that great facility should be given for round rapidly ; to accomplish 
this, the stem and stern of the vessel are alike provided with ruddors, of 8 

adapted to the curvature of theoraft. The stern rudder is considerably 
larger than the other, and occupies the space usually allotted to the dead 
Wood, which is cut away; a more immediate infnence is thus exerted upon 
the hoat, The rudders are raised or lowered to the draught of 
water, by moans of a Gxed upon the projecting ends of the of a 
into a toothed racked of construction, on the 


on, which is 
of each ru . The edfeot of thie arrangement is, that the centre 
e be oat is pool wate to a point nearer the centre of the vessel, and de- 


ome, 








visting from the true centre, in proportion ¢o the relative dimensions, posi- 
tion and figure of the two rudders, and of the lines forward and abaft the 
veasel, which is thus brought round iu little more than its own length. 

The vessel, of which a model aeeompanicd the paper, is fitted with con- 
densing engines working expansively, with a pressure of steam of 20 It, in 
the boiler; the cylinders are placed at an angle towards the paddle diaits, 
and act directly upon the cranks without the intervention of side levers, 


“ Des.ription of a Coffre Dam used in eacevating Rock from the navigable 
Channel of the river Ribble.” By David Stevenson. 


The navigation of the river Rihbic being much impeded by natural bars or 
weirs of sandstone rock, compact gravel, or loose sand, several ineffectual at- 
tempts were made to remove these hindrances, and eventually a joint stock 
company, called the Ribble Navigation Company, was formed for that pur- 
pose. Messrs. Robert Stevenson and Sons (of Ediuburgh) were consulted, 
and under their directions the present works were commenced: their plan 
was to cut a channel in the rock wherever it was necessary, and to remove 
the gravel and sand by steam eae. ey forming at the same time a low rnb- 
ble wall upwards of a mile in length, for the purpose of directing the course 
of the river so as to obtain a permanent and straight navigable track for the 
shipping. The first of these operations is alone treated of in the commuui- 
cation. 

About half ainile below Preston, a hed of sandstone rock, upwards of 300 
yards in length, stietches quite across the river; some portions are ere 
free from any deposit of sand or mud, ahd the higher parts are frequently 1 
dry during the summer months. This natural weir exerts sach an infizerice 
upon the flow of the tides, that neap tides which at 12 miles distance rise 14 
feet, are not at all perceived at the quay at Preston. 

It was proposed to cut a channel through this bar, 100 feet in breadth, 
affording an average navigable depth of 20 feet at high water of spring tides. 
In some places, therefore, the excavation would be 13 ft. Gin. deep. After 
much consideration it was determined to make use of 2 series of coffre datns, 
as the most effectual and economical mode of proceeding. Their construc- 
tion may be thus briefly described :-— 

A double row of wrought-iron bars, 2} inches diameter, with jwaper points 
worked upon them, were inserted vertically into the rock at regular intervals 
of 3 fect apart laterally, the second row being placed 3 feet behind thé front 
row. When a sufficient number of bars were fixed, a tier of planking, 3 inches 
thick, with clasps to enable the planks to be fixed to the rods, was placed 
withinside. The lower edges of the planks were cut out roughly to the tne 
equalities of the rock; they were then lowered, and by means of an iron red, 
with a croohed end, those parts which did not touch the bottom were ascer= 
tained, and achange in the form made, until the plank rested its whole length 
on the rock : the lower aa was then bevelled off, and being finally lowered 
to its place, the plank was beaten down hy the force of a heavy mallet, upon 
an upright piece of wood resting upon the upper edge of the planks; the 
lower bevelled edge yielding to the blows, sunk into the irregularities of the 
rock, and thus ultimately, in connetion with the puddle behind it, formed a 
perfectly water-tight joint. The lower planks being fixed, the upper ones 
were placed upon them; trapsverse tie bars were inserted at intervals; an@ 
the clay puddle was formed in the usual manner. In order that the naviga- 
tion of the river should not be impeded, the diagonal stays were ull Bicot 
inside the dams. These stays had joints at the upper ends, and being slip 
over the tops of the iron rods, and kept in their places by cotters, their lo 
ends could he moved either horizontally or vertically, as the irregulerity of 
the rock required :—as the excavation proceeded, longer stays were exsity 
substituted, by merely removing the cotter, sliding up the short stay, aid re- 
placing it by another suited to the increased depth. The sides of the dem 
were kept together by bars of iron connected to two horizontal wale — 
10 inches by 6 inches, placed on the outside of the vertical iron rods. 
the dam was thus constructed, the water was pumped out by a steam engine 
of 10 horses power, with two pumps of 12 inches eter. 

The whole of the excavation, which was 300 yards in length, and 100 feet 

in width, was to be completed with three lengths of coffre dams, so contrived 
as to include within the second stretch the lower side of the first dam, in. 
order to excavate the rock in which that row of piles was fixed. The firdt 
and second lengths have been most successfully executed; thé third is now 
in progress, and the excavation is proceeding very rapidly. The sandstone 
roch does not require gunpowder. The total quantity to be excavated is 
estimated at 31,000 cubic yards; all the stone which is raised is used in the 
construction of the wall for directing the course of the Jower*part of tht 
river. 
Some donbt existed in the mind of the engineer as to the security of the 
fastening of the iron rod piles by merely jumping them from 15 to 18 inches. 
into the rock; they have, however, proved to be perfectly firm during heavy 
floods, when the whole dam has been submerged, and the velocity of the 
current which was rushing over it tas not less than five miles péer hoor.’ 

This paper was accompanied by two drawings, showing the general grrange- 
mont of the work, as weil as the details of the constraction of she tole 
dawn. 


March 2.—The Parvroxnt in the Chair. ae 
The following were Walloted for and elected: Peter Hobs, Henry Oliver 


Robinson, Thomas Oldham, Edward Jones Bivens, and Rebert Ransome, an 
Associates. 
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“ Onaga form of Raihony. Chaire and improved Kestenings,” Ry Charles 
May ee eH Petorn Sie on Snurneed Leetentnpay. BY. S8 

At the suggestion af Mr. Cubitt, V.P., a series of experiments was insti- 
tuted at the works of Messrs. J. BR. & A. Ransome, of Ipswich, for the pur- 
pose of determining the most advantageous form of the chairs, and most 
secuge inode of fastening them upon the sleepers of the South Eastern Rail- 
way. The result of these experiments has been to produce the cast iron 
chairs, and wooden treenails as fastenings, which were exhibited at the mect- 
ing, and deseribed by the author. 

In the event of a chair breaking, it is desirable that the fracture should 
occur in such a manner as to provent any of the loose pieces being thrown 
into situations where they would interfere with the passing trains; to ensure 
this, the weakest part of these chairs is across the seat—they are, however, 
stronger jn that part than any other chair vow in use. In order to ascertain 
the proper relative proportion between the strength of the jaw and that of 
the seat, many experimenta were made by varying the forms, and wedging 
the chairs, until they broke, sometimes in one and at other times in the other 
part; it was then easy to add so much strength to the jaw as would, without 
waste of metal, cause the fracture to take place invariably acrous the seat. 

For the purpose of ensuring perfect acouracy of form, with a smooth inter- 
nal surface, 6o that wedges of a uniform shape and size might be used, the 
chairs are cast upon metal cores; the joint-chair has an upper piece, over- 
lapping the wedge, to keep the rail in a perpendicular position, and ta pre- 
vent the end of it from being thrown up or forced away laterally, if the wedge 
should accidentally be removed. This form of chair was originally planned 
by Mx. John Harris, the engineer of the Stockton and Darlington railway, 
where it hay been in use xbove twelve months, giving perfect satisfaction. 
The rail is so placed in the intermediate chairs, that when it receives the 
pressure of the wedge, it is held firmly down on the seat, against the lower 
part of the jaw, and at the upper part against a slightly projecting rib, which 

ars against the neck of the rail. 

The holes for the fastenings are so arranged as not io he in the same line; 
a large portion of the current expagge of the maintenance of way on railroads 
arising from repiacing the sleepers which have heen split by the spikes being 
driven in the same line in the grain of the woad. 

The mode of fastening adopted in this case is, to use treenails of dry Eng- 
lish oak, compressed into two-thirds of their original bulk, by being forced 
under a fly press, into metal tubes, in which they are placed in a chamber 
heated to about 180°, where they remain 16 hours: the pressure upon the 
hody of the treenail (the head not being compressed) is aufticient to mate- 
rially increase the specific gravity without injuring the fibre, or diminishing 
the strength of the wood, and it retains the form thus given until it has been 
driven inte a damp sleeper, when the expansion is sufficient to fix it firmly. 

The ordinary mode of fastening chairs with iron spikes has been found dis- 
advantageous, becanse one blow too many causes a reaction, and frequently 
foosens them, whilst treenails may be driven to any depth, and the heads 
mo oe split with small wedges if necessary. 

Ua ehuuld be ‘keyed-up' so tightly as to ensure security, still leaving a 
large amount of surplus strength in the chair to resist any shock to which 
they may be exposed :—with wedges of varying dimensions, the chairs, which 
are frequeatly of unequal quality, and carelcssly‘cast, are Siable to be brought 
nearly to the breaking point, and to give way as soon as they are subjected to 
any additional strain. This has been avoided in the chairs and wedges under 
considatstion, hy giving them exact uniformity of dimensions. 

The wedges adopted are of English oak, cut out of square timber, so formed 
as to drive equally well with either side to the rail, and compressed into five- 
sixths of their buik, by the same process as is used for the treenails. 

Many advantages will result from this form of chair and wedge, with the 
treenails for fastening; the time occupied in laying the rails is diminished ; 
the boles for the fastenings may be bored in the sleepers by machinery, at a 
dimninished cost, and greater accuracy of gauge obtained at the same time; 
the required inclination of the rail being given in the chair, no cutting away 
of the sleeper is necessary; the sole of the chair is fixed horizontally upon 
the surface of the sleeper, and all of them may be placed accurately in the 
same plane, thus bringing to bear upon the hitherto roughly executed details 
of railway engineering, those mechanical contrivances by which the cost is 
diminished, whilst the dependance upon the skill and attention of the work- 
men is‘avoided; at the same time insuring the accuracy of the line, upon 


which so Jarge a portion of the economy of working a railway depends. 
" Specimens of the chairs, wedges, and treenails, accompanied this commusi- 
om. . 4 


Mr. Cubitt observed, that two modes of preparing treenails had been 
hitherto adopted; one was, by forcing the wood through a steel die, in which 
case neither the form nor the diminished bulk was preserved, as on leavi 
the die it swelled nearly to its original size. The other was by passing the 
wood between rollers: this latter process had been found to cause 
injury to the fibre of the.wood, by crushing the capillary tubes, and conse- 
quently depriving it of much of its — To the mode of preparing the 
treensils under consideration, neither of theve objections existed. He antici- 
pated many advant from the use of this form of chair, wedge, and fas- 
tening. They wodld certainly be cheaper even in the first cost than the 
ordinary chairs, fastened dewn by iro: 
doulte line of rail wus 6804 per gille for the chairs, wed 
cost of these chairs, with the ‘wa 


, aud spikes. The 
7861. per mile. The price of the compressed treenailé for railway purposes, 
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sousand For each inch . 
length, a0 thet ‘thoee Yor fhe jdint-chairs, which are 8 fn, ne’ as -. 
162, and those for the’ interniedigte chales, of 6 inches long, soet Shows the: 
per thousand. Each joint-cheir, with wedge and troeusils, costy 22, 20d, 5° 
and the intermediate ones, with their appendages, 2s. ld. each, = 8 -_—s 

One great cause of expense on railways was the fracture of the chairs dare 
ing the laying. He knew an instance where in a length of 20 miles of rail. 
way 180 tous of chairs had been broken, cither by reese or in driving 
down the spikes. This was in the ratio of one chair iu ten. In the ordinary 
mode the oak wedges are driven home by a 14 th, sledge hammer, whereas 
with the new chair the compressed wedges and trenails are driven by s light 
wooden inallet. 

Mr. Pim remarked that the wood fastenings used for the chairs on the . 
Dublin and Kingston Railway bad been compressed by rolling. He son- 
sidered the present plan much superior. . 

Mr. Vignoles corroborated the statement of thee: of chairs of the ordi. 
nary construction. On the railways of the north of England oak treenails 
had been used as fastenings for a considerable pcriod. The plan now pro- 
posed presented many advantages, not only in the construction of the chairs, 
which appeared well designed and excellently cast, but in the form and mode 
of preparation of both the wedges and the trecuails. 

In answer 10 2 question from the President, whether the compressed treé- 
nails could Le applied with advantage in ship building—Mr. Mills was of 
opinion they could be so emploved, provided the fibre was not injured by the 
process. Ue believed that sound wooden treenails were better fartenings for 
ships than iron bolts, and quite as good us copper, whilst by their use the 
expense was materially reduced. Turned treenails of locust wood were at 
present preferred to all other kinds. : 

Mr. 8, Seaward understood that, at the Royal Dockyards, treenails which 
were crooked as much as three times their own diameter were preferred to 
straight ones. He believed that the late Mr. IT. Maudslay had constructed 
some machinery expressly for turning them crooked. 

Mr. Hawkins remarked that the treenails were frequently crooked, because 
the rending caused them to follow the direction of the grain of the timber. 
Twenty-two years since, Mr. Annesley took out a patent for building ships 
without ribs. He used for fastenings, treenails compressed by being forced 
through stcel dies, just before driving them into the planks, so that their ex- 
pansion fixed them firmly in the planking. Ue built a vessel of very light 
construction, the sides of which were formed of five thicknesses of }-inch 
boards, held together by compressed treenails, without ony ribs. It had 
proved very stiff and durable. 

In reply to a question from Mr. Vignoles, whether the swelling of the 
compressed trecnails in the ribs would not have the effect of preventing thé 
possibility of the “ butt cnd” of a plank starting—Mr. Mills believed that 
such an event was of rare occurrence; treenails were subjected more to 4 
Jatera] strain ; they were frequently “ backed out” after the planks had heen 
fitted into their places; when the lattcr were properly bent they retained theix 
shape, and had no tendency to spring ont. 

Mr. S. Scaward, in support of the opinion that leaks did occur from planks 
starting, instanced the “ Maryuis of Huntly,” East Indiaman, which was in- 
jured in the Downs, by a collision with another vesscl ; she proceeded on her 
way to China, but during the whole voyage out ond home forty extra men 
were employed at the pumps. On being taken into dock, it was found that 
the “butt end” of one of the bow planks had started for 8 or 9 feet in length, 
and nothing but constant Jabour and attention had kept the ship afloat, at an 
expense of 7,000/. to the owners. 


March 9.—The Presrpent in the Chair. 


The following were balloted for and duly elected : Joel Spiller, as a Mem- 
ber; John Pope, as a Graduate; Thomas Routledge and Frederick Taylor, 
as Associates. 


“ Description of a Bridge for a Railway crossiny above a Turnpike Road, 
where the denth between the soffit of the Bridge and the vurface of the Rails 
is emited, to twenty-one inches.” By John Pope, Grad. Inst. C.E. 


This bridge was designed by Mr. W. Cubitt, V.P., to meet the conditions 
of a clause in a Railway Bill, which required that there should be 0 clear 
width of opening for headway through the bridge in every part, 50 feet wide 
by 20 feet high, whilst at the samc time the height of the embankment limited 
the cia between the under side of the bridge and the surface of the rails to 
21 inches. foe 

The railway is carried on three cast iron girders, each $ feet deep at the’ 
centre, diminishing to 6 inches at cach end, with a of 2 feat. on cast 
iron wall-plates, supported by brickwork abutments. The flanches of the 
girders are 8 inches wide, and the metal every where 2 inches thick. Baiks 
of Memel timber, 12 inches square, axe laid trangversely, clove — their 
ends hearing weet the fanches of the girders: ou, these timbers the are 
fixed, and rails are laid. The whole emmpleyed ie 8s... 
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enonged, & , ‘wat stone; memunes the 
i drawing, showing minutely the construction, accompanied this 
‘1+ MROHITECTURAL SOCIETY. 
Couvérensioné held Tuesday evening, the Ist of June, 1841, William Tite, 
The ae cope ope of the Soclety duri 
repo the ngs of the y ng the session was 
read, the President delivered a very interesting lecture, “ On the researches 
wade in 1 @& the expense and under the authority of the Tuscan Go- 


prgrensnill By ee The hint illustrated by a variety 
iw models valuable engrav: which very considerably en- 
‘ten ? . , gravings, ry y 


At the completion of the lecture the President announced the agrecable 
duty which he had to perform, in the distribution of the prizes which had 
been awarded by the Society for competition during the past session ; at the 
sam¢ time he expressed his regret that the students had not been more active 
in the other classes of competition, and stated that although prizes had heen 
offered by the Society for competition in the class of original design, in the 
clase of measured drawings from a public building, and also for the beat fairly 
transctibed notes of the Professor's lectures, yet it became his painful duty 
to state that no competition whatever had been attempted in either of these 
classes; neither was there any competition for the prize offered for the beat 
drawing of the human figure from a plaster cast in the possession of the So- 
ciety. Having made these observations, the President proceeded to the dis- 
tribution of the two prizes which had been awarded, viz., to Mr. Arthur 
Jobhuson, for the greatest number of the most approved sketches from sub- 
jects given by the Architectural Society during the session 1840 and 1841 ; 
and to Mr. Frederick Johnstone, for having produced the best drawing from 
a plaster cast in the possession of the Architectural Society, session 1840 and 
1841, The President called the attention of the meeting to some specimens 
of a patent which had been obtained for uniting lead and other metals with- 
out solder, which he was of opinion waa worth the consideration of persons 
consiected with building. He then announced that the business of the meet- 
ing, and of the session was concluded, and in so doing directed the attention 
of the visitors and other gentlemen present to the various specimens of art 
contributed for the evening’s entertainment; among which was a very beau- 
tiful drawing, being a representation of the shield to be presented to Lord 
Eglinton, in commemoration of the late tournament held under bis superin- 
tendance, both the design and drawing were by Mr. Henry Nixon. Also a 
newly invented hall-cock patented by Mr. Henry Abraham, the architect ; 
likewise a cast in bronze of an elaborately chased Roman vase, together with 
sundry specimens of Roman tessclated pavement. 

There was also exhibited a very besutiful model in plaster of Mr. Tite’s 
(the President) portico of the New Royal Exchange, as approved and decided 
by the Gresham Committee, to be erected—it elicited considerable praise 
and attraction. There was another model of the New Church now erecting 
at Muswell Hill, under the direction of William Barnes, Esq, Also sundry 

by Mr. Samuel Nixon, as well as numerous drawings by llenry 
Nixon, Clayton, G. B. Moore, Punnett, Meredith, William Barnes, G. 
Mair, William Grellier, William Nunn, &c.&c. The meeting was numerously 
attended, and was favoured by the presence of many of the leading and most 
scienti6c men of the day. 


ee 





ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


fume 7.—A paper was read by the Rev. R. Burgess, Hon. Member, on the 
Roman temples. Mr. traced, in a most interesting and entertaining 
narrative, the history of the temples of antiquity, from the rays encircling 
the heads of the heathen deities, originally applied as a protection to the 
heads of their statues, and the niches in which they were subsequently en- 
sconced, down to the gorgeous edifices of the Roman empire. 

June 21.—Mr. T. L. Donaldson, Fellow, read « description of the column 
erected at Petersburg in honout of the late Emperor Alexander. The con- 
atruction of this monument rivals that of the best ages of antiquity. The 

pore granite, 84 feet in length. The pedestal is 
also @ single block of the same material, and so carefully has the durability 
of the work been considered, that two vast masees were successively rejected 
after they had been extricated from the quarry as not being sufficiently per- 
fect. Posscsecd as we 


are in Great Britein of granite quarries capable of 
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AND WHEATSTONE'S. ELECTRIC. 
. ‘TELEGRAPH. aa a 
(From the Raiimay Times.) 


WE have given many occasional notices of this admirable invention 
—of its adoption on the Great Western and Blackwall Railways, and 
its surprising performances in both instances—but it still remains to 
us to lay before our readers such a detailed account of the apparatus - 
as may enable them to comprehend fully the mode of its operation, 
and to estimate duly its great practical efficiency. We cannot help 
thinking that it mast be owing in a great measure to a prevailing 
paucity of information on the subject of the invention, that it is not 
making its way more rapidly into use, and believe we shall render 
good service to the railway interest by doing our best to make its 
value more clearly, distinctly and generally known. For the following 
descriptive details, and the numerous engravings by which a are 
illustrated, we are indebted partly to the evidence given by Protessor 
Wheatstone before the Select Committee of the House of Commons 
on Railways, and partly to a set of drawings with explanatory letter- 
press recently published by the Professor’s managing partner in the 
invention, Mr. Cooke. Some doubts it will be recollected were raised 
respecting the proportions in which Messrs. Wheatstone and Cooke 
divided between them the merit of the invention; but these doubts 
have been for ever removed by the statement on the subject which 
we published three or four weeks ago, drawn up at the mutual re- 
quest, and (we believe) to the satisfaction, of these gentlemen, by their 
friends Sir I. Brunel and Professor Daniell. 

Professor Wheatstone having been requested by the Committee of 
the House of Commons to explain to them the mode in which he pro- 
posed to communicate intelligence between two distant points, made 
the following answer :— 

I have here a copy of the mihtas, Si the specification to the first 
patent taken out by myself and Mr. Cooke ; in all essential particulars, 
the instrument here represented resembles the one at the Great Wes- 
tern Railway. Here is what may be called a dial (see Fig. 1,) with 
five vertical magnetic needies. Upon this dial 20 letters of the alpha- 
bet are marked, and the various letters are indicated by the mutual 
convergence of two needles when they are caused to move; if the 
first needle turns to the right and the second to the left, H is indicated. 
If the first needle deviate to the right, and the fourth to the left, then 
Bb is indicated; if the same needics converge downwards, then V is 
pointed to. These sal needles are acted upon by electricat 
currents, passing through coi!s of wire ap immediately hehind 
them; here is the representation of one of those coils, with the -pe- 
sition of the magnetic needle with respect to it (Fig. 6). Each of the 
coils forms a portion of a communicating wire, which may extend to 
any distance whatever; these wires, at their termination, are con- 
nected with an apparatus, which may be called a communicator, 
(Fig. 1,) because by means of it the signale are communicated ; it con- 
sists of five longitudinal and two transverse metal bars, fixed in a 
wooden frame; the latter are united to the two poles of a voltuic bat- 
tery, and, in the ordinary condition of the instrument, have no metallic 
communication with the longitudinal bars, which are each immediately 
connected with a different wire of the line; on each of these longi- 
tudinal bars two stops are placed, forming together two parallel rows. 
When a stop of the upper row is pressed down, bar upon which 
it is placed forms a metallic communication with the transverse bar 
below it, which is connected with one of the poles of the battery; and 
when one of the stops of the lower row is touched, another of the 
longitudinal bars forms a metallic communication with the other pole 
of the voltaic battery, and the current flows through the two wires 
connected with the longitudinal bars, ta whatever distance they may 
be extended, passing up one and down the other, provided they. be 
connected together at their opposite extremities, and affecting “mag- 
netic needles placed before the coils which are interpused. in the 
Faboaty there must be a similar complete apparatus at every different 
sta 
“There is ‘another very essential part of the apparatus I wish to. 
mention, which is, the means we have of ringing a bell before the 
communication begin, in order to call the attention of the observer. 
The general principle of the alarum is this; to the deterit ‘of ion 
alarum, on the ordinary construction of a clock slarurm, a piece of soft 
iron Ia fixed, and opposite to it there is a bar of soft iron bent’ to the 
farm of & horse-shog ; round this bent bar, wire, covered with silk, is 

und, formipg nanierous onils; it is a property: of soft iron te bacome 


hey ‘tn electric current passes: through 2 ceil 
it. When the harse-shoe bar thos besdores sangetie, 
} the detent, and the bell immediately rings; when 


MESSRS. COOKE 





bes’ a ' 5 
it therefore 


attracts 
‘the cirrent ceases the magnetic power ceases algo, and the bell 


B. Sie Klevation of the Din) and Needle 1. 





Fig. 1.~-Origipal Electric Telegraph. 
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vences made rip. ‘Be this..p «tome other 
arrangements there :sve: to whisk dis. Cocke -has 
ths a at -"- his. attention, olating 0. the 
means of establishing communications ot ieheane~ 
pa pint the line beiihaly fixed stations ar 
@ t this, posts are py at every quarter 

« mile alopg the line, for the parpose of establish. 
ing a temporary communication with either of the 
adjacent stations; idl gran of a train may thus 
carry with him @ portable instrument, by means-.of 
which be can send ap a message to a station either 
way, whenever it may be required: _ The wires are 
kept insulated from each other by a mixture of 
cotton and india rubber, which is a very gootl insa- 
lating material ; then these prepared wires are all 
passed, with certain precautions. through an iron 
tube, which in some parts of the line is buried be- 
neath the ground, and in other parts of the line is 
raised above it.” 

Lord Granville Somerset put this case :—« Sup- 
ose the Great Western Railway were completed 
atween London and Bristol, do you contemplate 

the possibility of carrying your telegraph the? _:h 
the whole way, so ue to signify from Lowon to 
Bristol any thing you wish to comsounicate, and vice 
rersa from Bristal to London?’'——Professor Wheate 
stone replied, “The experiment has not been tried, 
but I have every reason to believe that it can be 
done. One very important circumstance I have 
ascertained is the little power ute to produce 
this effect; it was formerly thought, that to send a 
current to any considerable extent very strong bat- 
teries must be employed, but in fact a very weak 
battery is sufficient, provided only it cousist of a 
number of elements proportionate to the distance. 
So far as my experiments have gone, I think I 
should be able to effect a telegraphic communication 
between Bristol and London. Possibly several sta- 
tions might be i elt but, at any rate, the sta- 
tions may be at far greater distances from each 
other than would be required for any ordinary sys- 
tem of telegraphs; my opinion is, thet the inter. 
mediate stations will not be required.” 

Mr. Loch asked whether there was any appre- 
ciable loss of time in making a communication from 
the Paddington station to the extremity of the line 
to which the telegraph is now carried? Professor 
Wheatstone: “From some experiments I made 
some years ago, published in the PAjslosophical 
Transactions, when I first turned my attention to 
the possibility of effecting telegraphic communica- 
tions, [ascertained that electricity travelled through 
& copper wire at the rate of about 200,000 miles in 
a second; consequently there is no appreciable 
time lost in the commonication of the electrical 
effect; the only time that would be lost would be at 
relay stations, if they were necessary.” 

Chairman: “Could you communicate from Dover 
7 ee in that way?—I think it perfectly prac- 
ticable.’ 

Professor W. added the following observations: 

“An electrical telegraph offers my great many ad- 
vantages over an ordipary telegraph; it will work 
a and night, but an ordinary tbagrept will act 
only during day; it will also work in all states of 
weather, an ordinary telegraph can only werk-in 
‘fine weather, There are «.grent number of da 
in the yeur in which no coiumuniestion ‘esr 
given by an ordinary tele pend hestdes, 2: 
many communications -are stopped ‘before 
be finished, on account of vlmigés 

the atmosphere, Mb theontyer 
would attend thé flectrigat tele 
ee © ly Ht of ae 
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weary) 
talegraph, vis, the rapidity withabich.the aig- 
mlaensy:be made to-follew sat baer Thirty signals 
the conveniently made -in-a. minute; that number 
be made by the ordinary telegraph. There is one 
‘Twill take the opportunity to mention—I have 
confining the attention of the Committee to the 
ph now worklug on the Great Western Railway, 
having lately occupied myself in earrying into effect 
numerous improvements which have suggetted them- 
selves to me, [ have, conjointly with Mr. Cooke, who has 
turned his attention greatly to the same subject, obtained 
3% new ¢ for a telegraphic arrangement, which [ 
think will present very great glace je over that which 
at present exiets. It can be applied without entailing 
additional expense of consequence to the line now 
laid down, it will only be necessary to substitute the new 
for the former instruments. This new oid eter requires 
only a single pair of wires to effect all which the present 
one does with five, so that three independent telegraphs 
may be immediately placed on the line of the Great 
Western; it presents in the same place all the letters of 
the alphabet according to any order of succession, and 
the apparatus is so extremely simple, that any person, 
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Fig. 3, Longitudinal view of a Tunnel. 
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Fig. 4.~Application of the Telegraph to Crossings, &c. 
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without any previous acquaintance with it, can send a communication and read the 
anewer 


The drawi 
published by 
to Galena Wheatstone in the preceding evidence. 


e annexed engravings (Figs. 2 to 11, inclusive,) are reduced copies of the 


drawings, and subjoined is Mr. Cooke's explanation. 


and letter-press description to which we have referred as recently 
r. Cooke, furnish (we presume) the further improvements referred 
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Fig. 5.—Telegraphs fur giving Two Signals. 
D 





Figs, 2 and 3 show the application of the electric telegraph to tunnels. 
1A,2A. Telegraphs fixed in policemen’s boxes near the entrances of 
tunnels 


B. Intermediate telegraph near a shaft within a tunnel, always ready to 
work with 1 A, 2 A, in case of need. 
C. Protecting tube for conducting wires. 
CE,CRE. Tube leading to engine-warner; vide Figs. 4 and 5 with ex- 
lon, 


nat 

‘Fig. 4, . Application of the electric telegraph to level crossings, approaches 
earrery' awitches, &c., ; . 
1A,2A,84, Telegraphs fixed in policemen's boxes, one or two miles 


to 
i 
a level crossing oF station. ; a 
er Proaling tof the conducting of telegraph wires, either carried on 
























pelts raillug over it or'u ound. 
D. Tels anh o ni orl roma one ig 
, ‘ ine. arden” (#08 Peres 


would inquire by the telegraph A for permission from D to proceed. In the 
figure, the policemen at 1 A, 2 A, Fig. 4, have received permission from D 
(as is indicated by the pointing of the handles of the telegraphs at D, corres- 
ponding with the indications on the telegraph both at D and 1 A, 2 A,) to 
allow their respective trains to proceed. The policeman notifies in the usual 
manner, by the white flag, or signal that the line is clear. The train 3 e had 
heen stopped by the policeman at 3 A, in obedience to a signal from the 
station D), in reply to the “warning” given by the engine of its approach 
from 3 E. 

N.B.—The signal given from the “ engine-warner” E, at A and D, is 
« Stop,” accompanied by the ringing of an alarum. This signal remaina till 
anawered from D. 

Fig. 5.—Telegrapha for giving two signals, as represented above at A, B, 
and D, each having an elacum (a), which sounds when a signal is given either 


Thirty-Cue talagraphs, giving. two such signals, are working from eight in 
irty-one gi o such signals, ) 
the coralag il} ten at Might, ca the Blackwall Railway, between the stetions 
ao the termini, hed direct 7 hghpatia the Ly aaa bi OS & 
resents the detaiis- e “ engine-warnet. . 7 
An upright bolt passes through one rail of the “ approsebing” line of road, 
the upper end rising slightly sbove the rail, so as ta be depreased by an ex- 
" "og other very Beavy body passing over it. The lower end of the 
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Terminal Telegraph. 
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Section of Railway. 


10, The F'ectric Detector, for detecting injury cause] tu Uhe wires, 
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holt rests upon the arm of a lever supported by @ spring ca- 
pable of offering a resistance equal to at least half the pressure 
of one wheel of a carriage. 

Lpon a train paseing, one arm of the lever is depressed, 
which, raising the other erm, breaks the electric circuit at e, 
and causes the alarum to be sounded and the warning signal 
tu be given at A and D; the other wheels of the train produce 
no further effect till the warning has been replicd to from D, 
which at the same time restores the electric circuit of the 
‘‘ warner” for another signal. Though the “warner” might 
he let off by mischievous persons with a crowbar, no incon- 
venience would be occasioned beyond arousing the expectation 
of the policeman for the time occupied by @ train in passing 
the spree betweon E and A, when the fact would be dis- 


| covered, and reported by a signal to D. The object of the 


« warner’ may obviously be attained by a variety of simple 


' mechanical means. 


Figs. 6 and 7.—Terminal telegraphs, for more extensive 
communications than those already described, giving 30 or 60 
signals by the pointing of a revolving index-hand at letters on 
a fixed dial, as in a common clock; the person giving the sig- 
nal turns the concentric hand ¢, till its pointer stands opposite 
the sigual to he given, as shown in Vig. 6, when instantaneously, 
the index hand g in all the corresponding telegraphs in the 
circuit, viz, Figs. 6, 7, 8, &c. point at the same signal. Fig. 8 
is an intermediate and portable telegraph, to be carried with 
each train, and applied, in case of need, to convenient arrange- 
ments at each mile-post or bridge along the line. The section 
of a railway below Fig. 8 illustrates this subject. An iron 
cap to the mile-post heing unlocked and taken off, the port- 
able epere is placed within a ledge fitted to receive it, 
making thereby the necessary connezions with the conductin 
wires, when it is at once fit for working with the “termin 
telegraphs.” This form of tele can be worked by gny 
person at first sight, and requires no battery to be carsied 
with it. It is fitted up with 9 water-proof cover and lantern, 
—— — = ht we. f a st 
in their action é. ¢. they give the same signals, in the 
as in the recipient , and work equally from sith: 
end or from points hen ae oy BE 
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: , SE RSEE OGRE MEYERS y AT ’ ‘ 
fee wma: batt 9 -ai, ane “deplore,” in connection with the 
. battery and detector. ‘ these fesiérs touch each other, an electric 
currout passes from: the battery hid influences the index of the detector M, 
by eo its axis, J J axe iron boxes which occur at short intervals 
along the line, each fitted with a screw lid, and so connected as to render 
them continuous with the tube C. The terminations of each length of wire 


rope one introduced into the box and each wire screwed with its fellow to a 
piece of wood fitted to the bottom of the box, so that the wire marked 1 is 
céntinnous thronghout its length and always connected by the screw 1, by 
which it can be recognised at every box along the line. The openings by 
which the wires enter the box are hermetically sealed with composition; but 
a small tube passing ee the box admits of a free communication of air 
from a distant reservoir. Suppose wire 1 to have become in partial contact 
with the tube, either by the metals touching or the presence of water : upon 
opening the box at which the wire is to be proved, the screw 1 must be taken 
out, and the feeler 1 m brought in contact with one end of the separated 
wires, the other feeler being kept in contact with the pipe. If this portion 
of the conducting wire is sound, the detector needle remains stationary ; but 
upon removing the feeler, 1 m, to the other liberated end of wire, the detector 
jadex moves on its axis, and indicates on the graduated scale the degree of 


Fig. 11. 
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cunient-culaning: bertween that povtencur Rai eis HE Rates CReggonlng 
ne experiment to be tried agein at the next box, and the contact proved to 
Hie between the two boxes, the intervening faulty portion of wire is exc 


for the sound wire marked 0, (which is a spare wire introduced by each re- 
pairs) by this meana the wire 1 is again restored to soundness; it is obvious 
that nt portions of the spare wire, 0, may thus be employed to 

a damaged wire, at numerous short intervals along the line, without render- 
ing it riage A to disturb the line generally; the minutest changes in the 
ingulation of the wires from dampness, &c., can be detected by this valuable 
instrument, and corrected by tlowing through the pipe a draught of dry air 
from the reservoir. 

When a length of wire-rope has to be removed, in consequence of acci- 
dental injury, the connecting acrews in the boxes at each end of the length 
are taken out, and one end of the wires to be removed is bound to the end 
of a fresh length of wire-rope conveniently wound upon a drum. The further 
end of the faulty length is then drawn out of the tube and wound upon an 
empty drum, as the new rope gradually takes its place. The screws again 
unite the ends of the wires, and the line is restored. The faulty length of 
wire, after undergoing examination and repair, is again fitted for use. 

Each wire is separately covered with cotton and India-rabber solution, and 
the set of wires made into a rope, which is passed through a hot resinous 
varnish before being introduced into the tubes. 


Fig. 11. Air-pressure apparatus, employed for excluding 
water from the tube, when carried underground; and for 
giving notice of defects in the tubing. 

H is an air-pressure apparatus, or air reservoir, of convenient 
size, charged with dry air to any pressure. 1 A is a pressure 
balance, in the form of a lever; 2 A a valve communicating, by 
a minute opening, between the reservoir H and the protecting 
tube C. Suppose it to be found desirable to keep the interior 
of the tube under a pressure of two or three pounds (that being 
calculated as sufficient to exclude the greatest pressure of water 
to which the tube is liable), the balance 1 4 must then be 
loaded to that amount; on any escape of air taking place from 
the tube, the lever arm, 1 4, would descend and open the valve 
1 &, till the high-pressure reservoir had increased the pressure 
of the tube, which by raising the pressure-balance 1 4, would 
close the valve 2 4. A barometer, L, may indicate the change 
of pressure either in the reservoir or tube. The reservoir is 
supplied by an air-pump, when nearly exhausted by any leak- 
age, which, under the light pressure of two or three pounds, 
should be very trifling. Should the barometer, however, indi- 
cate a sudden escape of air, attention must immediately be di- 
rected to the proving-boxes J, which occur at short intervals 
along the line. 

In or neag the box, conveniently connected with the tube, 
is a three-way stop-cock, to the pipe of which a portable ba- 
rometer or detector, L, can immediately be applied. When 
the tube is faulty, upon turning the cock in one direction, the 
pressure on the barometer will remain steady, but in the other 
direction it will rapidly diminish, from the escape of the air. 
Ry proceeding with a similar experiment at other proving- 
boxes, the two boxes will be readilv ascertained between which 
the escape of the air takes place; when the tube lying between 
the last proved points must be carefully examined to discover 
the faulty part. 





THE ARTESIAN BORING AT PARIS. 


In the Journal for April last, we gave an account of the successful ope- 
rations in ainking the Artesian well at Grenelle; we are now enabled to 
furnish some farther detail of the geological formation through which the 
boring passed, from the observations of M. Mulot given in the Reoue Géné- 
raig,; with some additional information as to the size of the bore, 
and the geological character of the circumjacent country. 


Table of the md 9s of the strata measured from the surface in metres and 


redused to Rnglish feet. 
Metres. | | 
30 ° 33 Alluvial formation, the former bed of the Seine. 
‘41 «(384 0=~—s Plastic clay and quartzose sand. 
‘140° «= 459 White with black flints. 
365-542 = Gray chalk and flint. 
‘606 ° 1660 Gray chalk, very hard, with layers of micaceous clay. 







Bine clay, green cley, micaceous black clay, with fossils 
‘.. and tyon, ee 


08, (EL mater, (90 faces) and 
tube 
tha Sbomnew (16 fot at 


A 5th column of tubing goes down to 350 metres (1148 feet), with a dia- 
meter of 0°26 (10 inches.) 

A 6th to 410 metres (1345 feet) diameter 0°21 (83 inches.) 

A 7th to 540 metres (1771 feet) diameter, 0°17 (63 inches). 

The last 7 metres (23 feet) are not tubed. 

The fixing of the ascensional tube is always an operation very important 
and delicate, and will on this occasion in particular present serious difficul- 
ties. Indeed one would suppose that it was almost impossible to lower per- 

dicularly a tube 547 metres (1794 feet) high into the earth, but from M. 
ulot's skill, of which he has given so many proofs daring the work, we are 
completely assured of its final success. 

The quality and kind of metal which composes the ascensional tube have 
been studied by persons interested im the construction of the well; for 
many tubes of this kind have been constructed of wrought iron, and have not 
answered the er tttgesedin of the parties interested. A remarkable instance 
may be cited w happened at Saint Cyr, near Tours, at Dr. Bretonnesu's. 
artesian well. The water there rises from the sand beneath the chalk, 
was tubed with iron, yet every successive year the quantity of water was 
sensibly pommnced wi at last gave only an insignificant supply, MM. Bee. 
tonnsan. the: te be. drewn up, and although it hadet-iahe: 
thickness of 8 millim. (8, of an.inch) and was well preserved, yet at the Jéints 
of each pipe there was oie, abd sometimes several circular holes two and 
even three centim, disineter, (shout an inch diameter,) of whidh thé edges 
were perfectly sharp, as though ‘they bad been cut out by a pair of | 
nippers, This phenomena was'probably due to an electro-chemijeal ~~’ 
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ad it shows that iron ought to ho entixely’ rejected! ls the comspmetinn's 
sacentional tuber, Tubes of 
ference is always. given; be 
diminish the interior 





@lamotir-too much inthe Grenelle well, Copper 


tubes of a thickness of two. or three millim. (about yi, of az inch), not only | | 


‘wéasess 9 sufficient resistance, but aleo the of being indestr 

‘is. with these latter, therefoze; that the Grenelle well-is to be tubed. 
Independently of the importance of M, Mulot’s undertaking for the useful 
purpoacs to which If may be applied, it is also of groat interest for the gealo- 
ga atady of the strata through which it traverace with regard to the central 
ofthe globe. Taking as our starting point the constant temperature.of 
. the callars of the Observatory, which are 28 metres (91 feet) deep, the tm- 
perature would ¢ a uniform increase of a degree centigrade for every 32 
: $netres (105 feet) in depth. The temperature of the weter of this well has 

Deen calculated at about 27-6 Cent. (9°17 Fabr.) 

_ ‘The cretaceous formation, passcd through hy the well of Grenelle, has been 
‘ @eposited in successive layers in an immense basin, formed by the forma- 
tions anterior to this part, of the secondary formation; the borders of the 
Snferior strata of the chalk formation, crop out in many places, some on the 
of the basin and others a little below the soil; they not oaly receive. 
the infiltrations of the rain water, but also thone of rivers that flow over the 
exposed strata. A complete identity has been found to exiat hetween apeci- 
mens of brown free stone and green sand obtained in very different places, and 
wery far one from another, and specimens from M. Mulot’s boring. At Lisieux 
iv Normandy, the inferior part of the crctaceous formation reposes on the Jura 
* formation ;~—-the limit of which formation extends towards Mans and La Fliche, 
end receives in this part considerable infiltrations from the Loire, which flows 
irect apon it N. E. of. Augers. The Loire ought also to furnish water to 
the lower part of the formation near Saumur; the boundary then passes 
south of Paris by Loudun, Chatellerault, to the north of Bourges, and then 
- ‘to Sameerre, in all these different localities it receives the weters of the 
Vienne, Creuse, Indre, Cher and Loire; at Sancerre this limit takes a north- 
‘gaat direction passing near Auxerre, Joigny, and Troyes, and receiving the 
waters. of the Yonne, Seine, Anbe, and a great many other rivers of less 
Smportance. Near Troyes,* at Lusigny, and at the Abbey of Monster-Rancey, 
at four leagues south-east of Troyes, the brown free stone and the green 
.geud crop owt, In its northern direction throngh Sainte-Menchould this 
. boundary receives the waters of the Aisne very considerably. Lastly, this 
formation forms the bottom of the tertiary formation of Belgium, where it 


ene infiltrations that feed the Artesian wella of Picardy and Artois, 
All these waters filter freely h through the sand of the cretacegus 
formations, and from thence pass and accumulate at the bottom of the basia, 


‘ poutinaing to be in direct communication with the points of infiltration. As 
. Sbese paints are so much elevated above Paris, the waters rise, and will rise 

sti more in the Grenelle well when it ia completely tubed, to a height which 
il be a measure af the amount of pressure exercised on the layer which 
. flortas as it were the roof of the bottom of the basin. 





ON THE GIVING WAY OF EMBANKMENTS. 


‘Tue following yemarks on the giving way of embankments, by M. Colin, 
'- principal engineer of the bridges and embankments of one of the largest 
pape in France, are the results of many years practical acquaintance with 


ject. 

The first appearance presented by a slope that bas given way is that of an 
alteration more or less complete of its primitive form, whether natural or 
artificial, On examining the facts which strike the eye of the observer it 
must be at once admitted that the cause of the fall of a mass of moving earth 

' must have operated either at a certsin depth, or near the surface of the slope ; 
it is requisite, in all cases, to distinguish the eaperficial slips of 

earth from those that have a deeper origin. 
Maceows matter, 


7 


When a mass of homogeneous earth is composed of argi 
‘which is liable to give way, the strata may be more or less inclined to the 
horizon. When the slip occurs on:a pre-existing surface, the following con- 
siderations will not be applicable ; the slips of this kind are very rare, and are 

guly aecidental cecurrences, which we should be careful not to confeend with 
the facts examined by M. Colin. 

masts of fallen earth whether natural or artificial, could not have been 

' ipa state of-equilibriom in relation te the cohesion of its particles, which on 

the one hand tended to hold it together—and to gravity, which, on the other 

hand, ténds to destroy the ve attraction. When this equilibriets is 
oe happen that the slope, or « part of it, will expestence & 
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ao that he same kind of alope. may in. ona. eave € patonce, 0 Lattileg aw 
more. weated. : ete % ot ag! . : the ios 
‘There fs another. important differance. between, slips ‘of earth pracpeding a 
foumadistaly known, while that of tbe lati rere apart 
i known, While latter may go on. ally increasiitg, 
according to the influenga of rain, frost, ‘and ‘bee mpg Mapes howevel, 


it is the action of gravity which causes the disturbauce af th eqalpbrta s 
for the deatruction-of cohesion by the extervial agents is only an action sini- 
nently statical ; the farce of gravity alone causes the movement. . It is there- 
fore natural to infer, that as the principal cause of the destruction of the 
equilibrinn is the same in all cases, the dynamical results must alee he the 
same. Consequently the surfaces of slips, whether thev praceed from below 
or from the superficies, ought, theoretically speaking, ta be of the seme kind, 
and to present, as regards their material points, a striking resemblance. — 

On examining Mange bier care the general facts concerning these two kinds 
of spantancous slips of earth, the augle of inclination of the falling earth, and 
that of the surface on which it falls, and comparing them with a great num- 
ber of facts collected in various places, with different kinds of soil, and under 
different circumstances, by other engineers, as well as by M. Colin himeelf, 
he thinks he has established as a principle the following proposition :— 

“When masses of earth nearly homogeneous, whether natural or artificial, 
are composed of such materials that the action of gravitation may, under the 
influence of certain physical cirewmstances, overcome the cohesion of their 
molecules, the results are spontaneous movements, which are called slips. 
These movements are independent of the height of the slopes on which they 
occur; they always present, nearly i the same degree, the character which 
appertains t© them ; lastly, and above all, the natural surface of separation, 
or the surfee of the slip, has no pye-existence, and possesses a Constant and 
regular form, which approaches more or less exactly, according to different 
circumstances, te a surface of a eveloidal shape, which brings the causes of 
its formation essentially within the domain of mechanical science.” —aven- 
tors’ Advocate. 


HEREFORD CATHEDRAL. 


The public are already aware that very extensive improvements have for 
some time been lige dupe in this bewatifil edifice under the superintendence 
of Mr. Cottingham, the celebrated architect. We have already described the 
various restorations in the choir, Lady Chapel, &e., but all the intérest in 
these (and it has been very great) is altogether lost in the discovery by the 
architect that the tower of the cathedral, with its immense superincumbent 
weight, is in imminent danger of falling, and crushing the mighty fabric in 
one = tuin. Before entering into s somewhat technical desoription 
nrg may perbaps he understood only by a few} of the sppearances that 

d ta thie conclusion, we may observe, that we have examined the present 
state of the tower most minutely, and the fissures in the masonry at the 
angles of the Norman arehee of the transapts are truly frightfi. In some 
plaees the workmen may insert a pieca of wood or any implement to the depth 
of two feet; and we particularly noticed that ene of the stones forming the 
masonry had given way, not at the joining, but in the solid part iteelf, being 
literally split in two. It appears that some cracks iu the chief wall of the 
tower led Mr. Cottingham tv examine iuto the cause, He accordingly pro- 
ceeded first to ascertain the state of the main piers below in the hody of the 
church, and these he found to be all solid. He next explored the masonry 
of the unsightly piers under the Norman arches of the north and south tran- 
septs, and ascertained that the arch was quite independent of this enormous 
body of masoury; that is, that the Norman arch had “stuck fizmly to its 
work,” and that, as has long been sus ee 
ever. Bfr. Cotti next examined the string course sound the bell cham- 
ber, Which eu the 52 solid stone columns above that chamber, and. he 
found that this course (or wall, as we should call it) was sounded in the cen- 
tre, and dipping down at the angles of the tower. This. proved-thad. the 
position, aud that the frac- 
taves which now exhibited themselves in every direction were cocasionatl. by 
— renga the wen rea ot the tower. On taking up the bellcingers’ 

oor, Mr. —_ nd the stone groining (which was put up about the 
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of the works is suspended until etory reperation has been made. 

restoration will now be effected at a comparatively piles Sree had 

the diseovery not thus timely taken place, the cost would have been enormous. 

It is worthy of remark that so little were these subjects understood only a 

comparatively short period ago, that the western front was declared to be 

red for hundreds of years, and yet in six weeks ouly from the time of 
that declaration it was a mass of ruins.— Journal, 
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LIVERPOOL DOCKS. 


Ir will be recollected that in the last February number of the Journal, we 
gave a letter of Mr. Iartley’s, the Dock Surveyor, addressed to the Liver- 
pool Dock Committee, in consequence of certain charges being brought 
against him by a Member of the Committee, whereupon a Sub-Committee was 
appointed to inquire into the charges. This Committee have Jately made their 
report which is now before us, we are happy to announce, what we feel assured 
the whole of the profession were prcopared for, that it completely vindicates 
Mr. Hartley from the charges. The report is too long for insertion in our 
Journal, but the following announcement we are sure will be all that is ne- 
ceseary for us to give. 

“ The sub-committee, having personally examined the accounts at the Dock- 
yard, and the of checks on labour and diture ef stores, are unani- 
mously of opinion, after a very strict investigation of the stock acconnts, and 
careful examination of the books, which show in detail the expenses incurred 
in every department of work, and making allowance for the cxpense of the 
establishment and maiutenance of a large stock, that the various works have 
been executed on very reasonable terms, and at lower sates than they could 
have heen in any other way. The interesis of the Dock Trust, is the conduct 
and management of the mechanical departments of the Sarveyor’s establieh- 
ment, have been materially promoted by the system which has been pureed ; 
and, as long as that system is kept up in the same erderly, vigorous, and 
efficient manner, no better system can be devised for the general benefit of 
the trust, the establishment being highly creditable to the Dock Surveyor, 
whose indefatigable zeal, honour, industry cannot be too Bighly com- 





Removal or SunpERLaND Licut House—At a late meeting of the 
Comnnssioners of the river Wear, the taking down of the Light House being 
discussed, as part of the plan of building the new Narth pier at the mouth of 
the harbour, Mr. Marray, the engineer, the removal of the Light 
House, in its present entire state, to the custern extremity of the new Pier, 
a distance of about 420 feet, eo as to make it serve the double purpose of a 
stationary and a tide-light. Myr. Murray exhibited a model of the building, 
and after explaining how he proposed to effect this undertaking, the Board 
decided that he should proceed forthwith to remove it. This Light House 
was erected about 40 years ago. by the late Mr. Pickernell, then engineer to 
the Herbour Commissioners. it is wholly composcd of stone; its form is 
octagonal, 15 feet in breadth across its base. 62 feet in height from the sur- 
face of the pier to the top of the cornice, where it is 9 feet in breadih across, 
ami the top of the dome is 16 feet above the cornice, making a total height 
of 78 feet; and ite calculated weight is 250 tens. Mr. Murray intends to 
cut through the near its foundation, and insert whole timbers, one 
after another, through the building, and extending 7 feet Leyond it. Above 
and at right angles to them, another tier of timbers is to be inserted in like 
manner, 00 as to wake the cradle or base a square of 29 feet ; and this cradle 
is to ba supparted upon beasera, with about 250 wheels of 5 inches diameter, 
intended to traverse on 6 lines of milway to be laid on the new Pier for that 


purposs, The shaft of the Light Howse is to be tied togeth 

ond its eight sides are to be supported with timber braces from the cradie 

upwarts to the cornice. be 

pled screws, nrg igs railway above mentianed, on the principle ef 
n's t slip 


such a building may appear 
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COMPETITION FOR THE MARSEILLES EXCHANGE. 


The following conditions of tion for designing an Exchange at 
, we have tranlated from Géaevale de L vontiactore, 

Set, The situation will be chosen in a perimétre a the “Hue 
de la Prison,” and proceeding up te the “ Place de Justice,” the Grand Ree 
gud. ‘The compatil exilly 

. The com on designs must contain, not only the Exchan ; 
80 called, but also the Chamber and Tribunal of Commerce, the: syudigat gt 
the money-changers, the royal brokers, the merchant counsel, and all’ dhe 
necessary appen to these, such as peristyle porticos, vestibules, vestoles 
secretary's office, r office, bureanx, counting houses, &c. &c. Alaa a 
dwelling place for the porter, a guard-house for a detachment, aud a place to 
deposit cloaks, umbrellas, and walking sticks. 

ard. The great hall of the Exchange, including the interier porticos must 
contain at least 5000 persons, and consequently have a superficies of not les 
than 1000 square metres. 

4th. The drawings must be done with care, the sections to be in a pale 
colour, the horizontal sections in Indian ink, and carwine for the vertical 
sections, yeflow for the wood, Pussian blue for the iron, grey for the metallic 
sid = reali for ba tile bane is 

Sth. Eac n must be com of the following separate pieces. 

1. An a plannory and justifiable report. ™ 7 

2. A general plan of the whole. 

3. A plan of the ground floors at one or two metres above the level of 
the great hall, and the same of the first fieor. 

4, eagtetiaal and a transverse section through the interior of the edi- 


ce. 
5. Front and back elevations. 
6. pci details of execution (this need not be paid so much af- 
ntion to). 
7. A descriptive device containing a scale of the works, aud ibe cost 
after the current price of the country; the whole exactly and summetily 


expressed. 

Oth. As to the order of architecture, the best in whatever order it may 
happen to be chosen, and even the several orders may be blended, but heep- 
ing at the same time a tone of convenience, solidity, good taste, a 
noble simplicity, and & wise economy. 

7th. The scale of the general plan to be, 2 millimetres to a metre, that of 

the sections and separate plans a centimetre to a metre, and that of the de- 
tails of cxecution 5 centimetres to a metre. 
_ 8th. The competition is fixed at six months date from the lst April, Dur- 
ing the following fortnight the competitors to deposit their designs at the 
secretary's office, at the Chamber of Commerce, where they will receive a 
certain number according to the order of presentation, the names aud address 
of the competitors must be enclosed in an envelope carefully eloped, to which 
the same nowber will be affixed. Each competitor to have a receipt statiag 
the formal sition, the number of plans, and the particulax number given 
them, but without indicating name or person. 

, Dt. When the term for the preparation of the plens has expired, the de-~ 
signa will be sulmitted to the judgment of a commities chosen from the 
members of the Chamber of Commerce, and an equal number of artiste. 
The decision will not be definitive until the sanctian of competent suljipritios 
be given, and then the names only of the authors of the three best designs 
will be announceil. 

10th. The tiret design will receive the prize of 3000 francs (1202), qnd 
then, withont further remuncration or honours, will romain the property of 
the Chamber, who will have the right to alter it at their will, and te confide 
the execution to whom they pleasc. The names of the other two authors of 
the socond aad third best designs wil] be honourably mestaqued, 

Alth. Every dangn (No, 1 excepted), will be restored 9 tleir authors, as 
well as the sealed envelopes containing their names, 03 the production of the 
previously delivered receipts. 

Marecilia, Mereh 30, 1841. 
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CANAL STEAMER FITTED WITH MR. P. TAYLOR'S REVOLVING 
SCREW PROPELLERS, 

On Wednesday the 5th of May, we had the pleasure of inspecting a new 
steam boat on the river Irwell, fitted by Messrs. Peter Taylor and Co,, of 
Helliswoed, wear Manchester, with steam 7 ager propellers of ay en- 

oow eantenstion, both inventions of Mr. Peter Teylec, and for which 


hively 
ihe has obtelinad patents. The vensel is 75 fect long and 0 feet wide, and 
duit (with the n of the and peddle-box,) entirely of tron. 
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have the appeasinee of mall windmill ealls, and have been very appropriately 
pg acitrcngny Aafia yal each set consisting of five pair 

4n diameter,” The vanes of one set work betwikt’' 

the same mahnaras the teeth'of cog wheels; hy this arra 
sete, although six feet in diameter. . 


C 
the veencl; she,smaliness of the epace occupied offering great convenience for 
passing locks—The scnllers are well protected from the banks or sides and 
bottom of the danal, with which it is almost impossible they can.ever dome 
in contact, “The'paddle-box occupies seven feet in length, and has the effect 
of extending the ‘boat so much. The width or breadth is regulated by the 
width or ‘breadth of the boat, which in the present instance is 10 feet outside. 
The two shafts or axes are placed at an equal distance from each other, as 
well as at cqual distance from the sides of the boat or box containing them, 
and with which they run parallel; and as we have before observed, the shafts 
OF axes are so arranged in respect to each other, that the vanes or oblique 
surfaces of the one can enter between the vanes of the other shaft or axis; 
thos obtaining ‘a great extent of propelling surface within a very confined 
a a The exes are placed considerably above the water line, and the curved 
lique vanes or scullers are affixed upon the shafts or axes in opposite direc- 
tions, that is, they are affixed upon one shaft or axis in such a manner that 
they may be ‘said to form parts of a right-banded acrew, and upon the other 
ehaft or axis, oo that they may be said to form parts of a left-handed screw. 
This novel propelling apparatus is worked by a pair of semi-rutatery steam 
engines, alau Mr. Taylor's invention. The steam boiler is of the same descrip- 
tion as those weed upon the railways. It is placed towarda the stem of the 
Yeasel, and the steam engines close up to it. To one axis of the propelling 
apparatics is coupled a shaft, which rons lengthwise to the steam engines. 
‘The starting, reversing, and stopping apparatus is connected with the regnia- 
tor of the ‘team engine, and affixed at the stern of the boat, within reach of 
the steerer, who manages the whole when necessary. This is a most simple 
“and beaut trrangement, the helmsmau being altogether independent of 
‘the engineer. He can start, stop, or reverse the engines at his pleasure. The 
‘heh or eudder is placed in the usual position, and is immediately behind the 


pro : 

yesselhas heen engaged daring the last month on the Bridgewater 
Cahal towing hosts; at one time she towed six boats, their united cargo 
being equal to nearly 600 tons, at the rate of three miles per hour, and at 
another time she towed four fly boats equal to 60 tons, a distance of six miles 
in one hour 16 minutes.—Manchesfer Times. 





BENEVOLENT INSTITUTIONS OF THE ENGINEERS. 


. Since the notice which we gave in our last, the promoters of the plans for 
giving relief to the members of the profession and workmen employed by 
‘then, have succeeded in organizing an institution fnv eac'- of their respective 
objects. That for the relief of distressed enginest: fhus; ..cived the coun- 
tenance of the Institute of Civil Engineers, and the Society for the workmen 
gore on, receiving increased support from the mechanical engineers, who we 
trust will give every support to an object eo well deserving; a subscription 
list is now open, -it has been, we are happy to say, liberally signed by the 
miesters. r ‘hy, 





KING’S COLLEGE. 

We are glad to learn that the department in King’s College hitherto de- 
voted to engineering, and to the mechanical and manufacturing arte ie about 
to be extended, s0 as to embrace also the principles and practice of architec- 
ture. The existing provision in King’s College for the education of the 
engineer having also drawn thither students in architecture in search of in- 
etruction adapted to their pursuits, the desirableness of the proposed exten- 
sion became evident. King’s College is then likely to be the first collegiate 
establishment to tudertake the preliminary education of the architect as such, 
#8 weil ax tn literature and science generally, and we cannot doubt of its auc- 
cnas in. ap'doing, nor of the good that will be thereby effected both to the 
profession and to the public. 





Menumint iq Westpholia—A remarkable monumental structure is at pre. 


seut raising, or about to be raised, in that part of Westphalia where Arminius 
overthrew the Reman. legions, cotumanded by Varus, to commemorate that 


event. The. monument is to consist of a statue of the German hovo, similar . 
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‘Matritt ofthe Bagineottig soldence for the ‘River, Sever: rive’ efor 


Mr. E. L. Witiams, Engineer. was examined and stated that the fall in the 
Abingdon to Henley is 2 feet per mile. fall in. the Severn jn thig-district 
is about 9 inches per mile, On-the Thames also there were the conflicting 
interests of millers and others who had private Highis compacted with. thi 
water which was not the ease with ihe Severn, Operations on th 
Thames have been to the benefit of the navigation. The cotirse of the Severn 
is comparatively straight, and its width comparatively uniform, which, cit> 
cumstances are fayourable for our operations. I attribute the shoals of 
posit 20 variations of width. There is little tide above Gloucester, and 
this will not affect us. Our first weirs below Upton. We propose there to 
make a lateral cut, with a lock in it with a lift of five or six feet Between 
Upton and Gloucester below the lock we propose to equalize the area. or 
water-way of the river, by contracting it by embankments in certain paris 
and widening it in others. The effect of contracting it will be to preserve 
clear what we have dredged. We shall contract the area by decreasing the 
width and lining the banks with stone. I have experience of the natural 
way in which the water-way is preserved. The finest channel in the river is 
from Sandy Point to the Mythe Bridge near Le heer which preserves 
the water-way throughout frome the quality of the sectional area. [ infcr 
that if we form the same results we shall produce the same effect. The ave~ 
rage depth there at low summer water Is fram 10 to 12 feet throughout. 1 
anticipate that the artificial banks will be principally confined to the disitict 
between the Mythe and the Haw Bridges. This space includes the Deerhurst 
and other shoals which we propose to drelge. 1 have here the sections of 
what we propose tu do. The first shoal of importance we propose tu dred 
18 at Gloucester, in the eastern channel alongside the Quay, at Gloucester. 
extending from the lock of the Gluucester aud Berkeley Candi to the other 
bridge. In fact we propose to dredge to o trifling ex'ent from the Westgate 
Bridge to Sandburat, « distance of two miles. In the western channel we 

pose to dredge sufficiently to allow canal boats to enter the Gloucester and 
Hereford Canal. We then come to Wainlude Hill; there is not much dreilg- 
ing to be done there. We then come to the Haw, which is laid down for 
dredging to a certain extent, but not requiring the shoal to be taken out. 
There is a section laid down for the other channel, and there is sufficient 
water for the purposes of navigation under one arch of Haw ridge. We 
then come to Deerhurs!, where the area is to be equalized and the chanoel 
dredged. At Sheplock we do the same thing; slso at Lower Lode up to 
Cumberland, where similar operations are requited, We then come to Bash- 
ley Reach and Saxon’s Lode, where we dredge and equalize the area, Then 
we come to Upton, where we make our first Itteral cut. There will be no 
interruption tu the navigation while the cut is being made, and when the 
weir is being made the lock will be open. The lock will be 20 feet wide. 
100 feet long, with 5 ft. 6 in. lift, Wethen place our weir obliquely to the 
curtent, about midway between the upper and lower entrance. The length 
of the weir is 600 feet. Jt will be constructed with sheet piling and rubble 
stonework. The height of the weir above the surface of the present bed of 
the river wil) be seven fect. The effect of this weir will not prejudicially 
affect the drainage of the surrounding district. 1 have surveyed the falls of 
the lowest drains m the district, and find the lowest will be above our per- 
manent water line. This answer will apply to all the drains throughout our 
operations. 1] have taken the greatcst pains to satisfy myself these points. 

¢ do not raise the water there in any way ; and I believe the effect of the 
works will be to expedite the passage of flood water and not to detain it, be- 
cause we clean out the channel. Above Upton we do raise the level of the 
water in some places, but in all cases it will be below the drains. 1 have 
made a section of Lord Sandy's drain, I find there is a fail of 9 feet In the 
first 100 yards of the land drain. The drain itself is below the weir, and 
consequently cannot be affected by it. We then come to the shoal at Ryal 
Watering, and take a little off the top of it by dredging. At Hanley we do 
not dredge, as we shal] get sufficient water from the pound to pass over. 
Dredging with mrewaltensoualy vous ine baek the water would produce a bad 
effect, At the Khydd we take the top of the shoal uff. At Clevelode, Pix- 
ham, and Kempsey, we do the same, These are the shoals mentioned as 
affected by dredging, We then come to the Ketch shoal, which ‘ts to’ be 
dreiged. ‘The Silver Ford shoal is to Le dredged slightly. We then cunie 
to lock No. 2, which will be sirular to the previous one, a cut with a lock fn 
it, each of the same dimensions as the other, with a lift of 7 ft. 6 in, and~e 
weir. The water is back sufficiently at Upton Bridge by the shoal ; 
the height of the weir will be 11 ft. 6 in. from the bed of the river, the length 
400 feet; it.will alao be placcd at o sharp angle, and constructed in the same 
manner.as the other ;.the piles are elm, oak, and fir. After the water has 
passed over the dam of sheet piling, it will fall on a dam of stone work, and 
we thus prevent a pool there; this will remove the obstructions tramedtately 
above. We have now. passed Worcester and are come to Beyere | ly 
where is aay third lock; the river there divides itself into ‘to brahetes, 
which supersedes the iecessity of an artificial ent, atid we deal with it as 
such, Pi a lock of the same dimensions in one and a weir in the 
other; the hft is 4 ft. 6 In., the length of the weir in 400.fect ; it will be placed 
obliquely .as.the others; with some tnfiing dredging abi [a watson up to 
Hols, we bave.anather lock, Diu. 7 The. of ihe propoaed cyt is 
abont © quastex of a mile on the Omberalay side, on Lord Sand piper" 
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cot de abaeter here. than the others, it ia about 14.or 15 chains or 
ay a eB de tne hr ae te hr 
Sin, the width of the:river 7 x04 80.to 180 feet. This takes us up 

Storie Rock, and Cloth House, and to Stourport ; the weir is to be in 
there and the lock Jn: the river, becauze the towing path is on the 
side of the river, abd. we should have to over if we put. 4 lock in 
+. Deane give the height of this weir. ‘We dredge between Gloucester 
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different character ; they are shoals of deposit formed by the inequality of 
‘the pictionil area of the channel: The hosts above Upton are hard beds of 
gravel-sud marl, which pen‘the water over in the summer season. The effect 
of dredging from Upton to Worcester would be to increase the Hability of the 
banks to tamble in. and would also be inconvenient to the trader from the 
increased height-of the banks, which are aeee too high: the same effect 
would be bi ced in a greater degree by dredg ng Upton shoal, unless there 
was something above. Compared with the present plan, dredging would be 
much more expensive, supposing it formed part of a continuous plan up to 
Stourport. If you removed the lock from Upton and put it at Pinta, you 
must have a double lift there, which would be inconvenient to the trade, as 
In point of fact it would be two locks. The extent «f dredging in such a case 
must be to the extent o° from 7 to 10 feet, which would be a serious matter, 
end would make cataracts from the locks. By the aystem of weirs we shal! 
have 6 teet of water at all times from Stourpurt to Gloucester. which I be- 
lieve whuid be sofficiont for all purposes of trade on the Severn; I do not 
think it would be more than necessary for the canal boats. Tho build of ves- 
aels would alter if the water were deeper. In my opinion the trade of the 
river will be increased if these improvements are carried into effect. In my 
opinion if the maximum toll is imposed, these advantages will counterbalance 
it to the trade; J found that opinion upon the excessive delays, cost of light- 
ering, pilferage, wear and tear, the increased poses required to draw vesse)s 
up, the limited number of voyages ond the light cargoes, which exist at pre- 
sent. The trade of Gloucester has suffered much in consequence, and has 
gone to other ports; tomy knowledge many cargoes whieh, but for this, 
would have gone to Gloucester, have gone to Liverpool; this has been espe- 
cially the case lately. I believe also that railways have increased the preju- 
dice to the Severn. The cost of these improvements I estimate at £150,000, 
which will be sufficient, and more than suffice. and include oontmngencies, 
which I have estimated at 10 per cent. 1 am prepared to state in detail how 
ic will be expended. . 

Cross-examined by Mr. Austin. 

The original plan was made by Mr. Rhodes. I have been acting under 
Mr. Cubitt since Nov. 1825. I consider the merit or demerit of the present 
tae helongs to him. Mr. Cubitt was employed as consulting engineer. and 

yr. Rhodes as acting ui coon I was employed hy the committee of the 
late Severn Navigation Company. This is not the same plan as theirs, but 
the same with some alterations. Their plan was first made in 1838. There 
was 2 plan and sections. The origina) plan is at the Guildhall at Worcester. 
I have a reduced copy of jt as altered. {took part in the formation of the 
original plan. It was adopted and altered by Mr. Cubitt. I said the deposit 
of shoals would depend on the drifts of the river. The river is divided in 
the plah into districts. The aren of the first is at Upton, 3480 feet. That 
supposes a line drawn at the top of the bank and the bed of the river. The 
widih is 104 feet, the average depth }1 feet. The next district is half a mile 
lower down, and has the same area; width 161 feet, average depth 10 ft. 
Sin. The third is, area 3126 ft. width 88 ft. depth 11 ft. The fourth is. 
aren 3401 ft. width 104 ft. depth 10 ft. Sin. The fifth is, area 3529 ft. 
width 107 ft. depth 12 ft. The first section ia half a mile below the Barle 
House, the second a mile ditto, the third a mile and half ditto, the fourth 
two miles ditto. and the fifth two miles and half ditto. That gives an ave- 
rage of 100 feet width and 10 feet depth, which is plenty of water for the 
necessities of the trade. There are no shonls there, When the water rises 
it expands alao. The fall from Upton to Gloucester is about 7 inches, vr 
#8 inches per mile. We propose to alter the whole river from Upton to 
Gloucester, to assimilate it at this part.and to maintain an uniform depth of 
6 feet. The width of the river varies from 150 feet to 170 feet, 1 am not 
now prepared to give the Committee the detail of the cost. of the works. Mr. 
Provis made the original caleulation of the expense. The average dredging 
of the whole line will be less than 5 feet. The goneral estimate of the present 

lan was made by Mr. Cubitt at Worcester. in the autumn of last year, We 
had not a detailed estimate until within the last two months. 1} do not know 
that itis determined to lay down a qaaniity of rabble stone to be used be- 
tween Upton and Gloucester. The depth of the water at the Upton weir 
Tmnedistely above is 7 feet, and below, 3 ft. 7 in. We propose to use the 
staff dredged up in equalizing the width. Mr. Provis teck the price of the 
stone from me. It was from 8s. to 3s. 6d. per yar, delivered not at the spat, 
but on the Severn. Part of it comes from between Worcester and Stourport, 
atid the other part from Malvern. 1 can't tell the cost ot the atone and 
timber between Worcester and Upton. We propose to coffer-dam at Bevere 
Island, The soundings for the shoals were ynder my direction. The borings 
were in many instances from § fect to 10 feet. Muisemore shoal was not 
bored ieaiee out of the direct.line. We bored ull the other shoals. We 
tpo 
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.céensing ‘the. depth the stream-wauld flow fester; the sheala da.net sen the 
water back except where it acte ase natural dam. Ro Digits lock to Ups 
ton weir the total depth, #49. Gin,; this space contalne &.greqt. number of 
rapide; the fall is 4} inches per milo, with a soft. bottom, bes with.a shgal of 
tard grave) and marl. . 1 think that dredging up to Upton wopld. Ot retain 
the level ; there would be # dirsitution at: Us lock of 8 ft. O'im. | dreds. 

. if the water was not penned back by our tock; that would leere af 

9 inches from Diglis Jock to Upton. The river is net ao broad from’ 
to Upton as below Upton; and being ao, the fall above is greater than the 
fall below, but # must not be naturally so; it depends upon the 4 : 
of the bed.of the river, and the quantity of water carried. Many rivers, pat- 
ticularly the Thames and the Kennett, have had their navigation improved 
by artificial means, The current of the Thames is much faster than in ¢] 

ern. The velocity of the flood of the Severn is from 24 to 3 miles per 
hour. Mr. Provis can give you a mure satisfactory answer than f, as to the 
foree with which that would strike our weirs. J have seen @ portion of the 
surface of the weirs in the Thames washed off by the water. ey are made 
in a very simple way—by piles, filled up. Our weirs will be. much stronger 
than the Thames. During the six vears I have been engaged on the Severn 
my attention has been particularly directed to these subjects, and the infor- 
mation J] have given to the committee is the result of that inve on. Mr. 
Provis was called in about two months sines. I have made 4 calculation. of 
the time at which the river may become free again; and taking all things 
into consideration, I think it may become a free river again in forty years, 
with the exception simply of a toll for keeping the works in repair. y eye 
timate applies itself to the cost of tonnage. I amsure I furnished Mr. Cubite 
and Mr. Provis witb sufficient information to give an opinion on the py 
The time new lost in consequence of the shonis is much greater than will ke 
lost in going through the locks. The impediments to the navigation of the 
river now are much greater than can possibly exist under the improvements. 
J have passed vessels through the locks on the Thames m 33 minutes ; about 
5 minntes is a fair average. Supposing a boat to start to Gloncester in a 
fresh, which, before the alteration, could get back in the same fresh, it would 
have greater facillty for doing 80 in consequence of the improvement of the 
river, nutwithstanding the locks. 

Mr. Pravis, Kngineer, examined by Mr. Serjeant Merewether :—I have exe- 
cuted works for Mr. Cubitt. and other engineers. The Menai Bridge was one 
of those works. The Birmingham Junction Canal was another, and I'am 
now employed on works to the amount of £60,000 or £70,000, I was called 
in to give an estimate for the proposed works on the Severn, aul Mr. Wil- 
liams and I went down the river from Gloucester to Stuurport, and I made 
my own observations in addition to the information given me by Mr, Wil- 
liams. J have an estimate of the whole cost of the works, inclu 1% 10 ‘per 
cent. upon the cost of the works fir contingencies, but exclusive of the lavid 
{o be taken, which I do not pretend to value. The amount of that estimate 
is £133,108 12s. 3¢., being £121,007 16s. 7d. for the total cost of the works. 
and £12,100 15s. 7d. for cuntingencies. 1 hve made such a calculation tha’, 
if the work were offered to me, | should have no objection to undcriake it at 
that contract, providing the supervision was such as f liked. Were f em 
ployed as an engineer to examine that estimate, I should say that it is a fair 
sum to give to any man to do the required work. The cutting required at 
Upton will cost £4056 7s. 6d.; the toek at Upton (including the buiiding, 
the gates, und every thing necessary to complete it,) £6321 dy. 2d, ; the weir 
at Upton, (including all that is necessary, rubble stone, &¢.) . {it was 
here understood that the odd shillings and pence should be left out to, sim- 
pu y the statement.] This woukl make the total expense at Upton £14,865. 

orcester . cutting £4210. lock £6231, weir £2848; total £13,379. Bevere : 
eutting £1082, luck and coffer.dam fe Uthink will be required there) 
£10,768, weir £1569 ; total £13,421. [lolt Fleet : cutting £3347, lock £5869, 
weir £1658 ; total £10,869. Lincombe JN: cutting £5126, locks and dams 

(not coffer-dams but embankments) £8072, weir £2016; total £15,214. Total 
of the five totals £67,730, The five lock-houses will cost £1250, This in- 
cludes all the work except the equalisation and works below Upton, The 
total dredging will cost £18,141. Protecting the sides of the river, £33,865. 
These two items make £52.007. The three totals make £121,000. With the 
best judgment I can form, I think thiais sufficient for the work, 1 have made 
estimutes to the amount of millions. ae 

Cross-examined by Mr. Austin-—The quantity to be dredged between 
Upton and Gloucester, including both branches af the river, is 311,000 yards, 
which I estimate at 1s. per var. J believe that to be the full priée, and t 
include the taking away and depositing the soil, the whole of w ch:is pro- 
posed to be used in narrowing the river. There is no intention to take any 
away, except, perhaps, throwing a litile into some of the deep holes, and put- 
ting some of the best ened on the towing paths, which are very bad. This 
work, will come to £15.500. which is a very large proportion of the total coat 
of dredging. leaving only £3000 more to be expended an dredging between 
Upton and Stourport. Jtis proposed to face the channel with rabble stone, 
at an inclination of 3 to 1, extending from the bottom of the dredged chatinel 
to the height marked in the section to represent the spring-tide level. There 
will be 193,520 gah faxes of rubble stone facing between igi and Glou- 
cester. or about 132,000 cubic yards, at Be. Gd. per syuare yard, ar Se. 3d. ag 
cubic yard. The stone can be procured nt the Redstone Rock, at Line 
Hill, and at Holt Fleet. The mode in which the facing is to be done, is first 
to set the dredging machine at work. and then to throw the stone promiay 
enously into the channel, marks being: set up for the gridanee of the. men 
who discharge, the cargoes df stone.“ rubble stone facing was my Sugden 
tion, and Mr. Cubitt ‘has silopted it. 1 cannot tell how muc a % 
much gravel wil] paves be dredged above Upton, as the quantity of di 
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= apalla' where the — woth but f Tiave| heer cinfatructed one Stross 
sie is, iy ceusivect shen i see no wee Jor » foot frame in the 


peehent case. I think it will stand, as.the-stones are to be in. Ide 
figt nk the water a have any ae the | stone oan lao foe Fhe 


r deposited. 
pure ig. removed to « great extent by. the sheet piling.. The water will go 
ayer the tap of the sheet piling, aru) ‘ink its way thovuieh the stone works, at 
wall partons te ip i pantie manger, and not disturb. the stone work. In fieod 
ge will be.no Yall at all, because it will be the same height above as below. 
fon’t think P ever saw a large weir of this kind; I have seen small ones in 
nals, and I can ppply the effect procured in cther places io the present case, 
fany weirs in this country and others are fo simply by loose rubble 
sions. The finest I ever saw, which is on the Boyne, is ao constrneted. A 
weir of this description is made water-tight by the sheet piling above it. If 
it should slip I should pack it again with fresh atone; it would be little ex- 
. Xam getting packing dene now at Gd. per yard for labour. The 
Ermer stone woull be available. lam aware of the object of putting the 
weirs across the river; it is for the purpose of getting a higher level above. 
it ig Figced obsiquely, to afford greater facili ty for the passage of flood water. 

am 


‘am of opinion that it would. I have myself proposed it. Lt is now bein 
one in the river Sh I am not enguged t oe but I have made many 
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experiments on the subject. When the weir is placed right across the river 
it diminishes the water way by the whole superficial area of the we'r. It is 
the same whan it is placed obliquely, until the water flows over. As s00n as 
the water rises over the weir the circumstances are altered, and there would 
be lees obstruction. in proportion to the length of the weir, when it is placed 
at right angles. The summer water would be at the same level, above and 
below, in either case. In time of floods the water comes down at all points 
of the weir at equal depth, Jt would always do so with an oblique, but not 
with a right angled one. Idon’t see any reason why, in an oblique wer, 
the water shout make to the lower angle; it would pass down parallel with 
the axis of the river. or to the banks, if the banks are parallel. That is my 
delibernte opinion. This principle muy be applied in afl cases of flood. The 
water wil] not fall in the same manner, but will take the shortest line. If 
the water is rapid it will form an acute angle at the crown of the weir. [ 

"t think water a foot deep will fall in this le if you want to double 
the capecly the weir you should more than double its length. If you did 
so with a weir directly across, you must widen the river. 

Mr. Cubitt explained, that wherever he proposed to put a weir, if the river 
waa not wider at that part than above and below, he propused to widen the 
river at that part for the whole extent of the weir, to an extent at least equal 
to the cross section of the weir; the cansequence of which would be, if they 
toek ihe cross sections, the channel would amonnt to the sectional area, at 
least, to the section of the river above and below. 

. Mc‘Neil's examination, resumed.—1 have made experiments as to 
carrying a double quantity of water over aweiz. | eri x speak of the quan- 
tity panting oe not of ita approach. Not knowing the river, I can say no- 


thing g- 

By Serjeant Wrangham.—I de not know how much it is intended by the 
Upton weir to pen up the water at the tail of the weir above. Whatever 
height of water is penned back above the nt summer jevel at half o mile 
above U weir, will be so much abstracted from the water-way of the 
river. When the current passes over the weir, it will pass at a higher levc! 
than before the weir was there, by vesy nearly the depth of the water penned 
back by it, added to the depth of the column of water ynssing over the weir. 
Jn cases of the section of waten-way for carrying off the flood will not 
be diminished to the extent of the water penned back, because the dam below 
is at the sume time increasing in height, until it comes to the same level. 
when the weir becomes no weir at all. Supposing the water to be penned 
back within a few feet of the tup of the bank, the river above being con- 
tracted, all the water that can pass will pass over the weir, 

Re-examined by Mr. Serjeant Merewether.—The question just put to 
me relates solely to the capacity to retain, and not to obstructions and the 
facilities of avoiding them. The discharge of water over the weir will be 
in proportion to the length of the weir. 1 have heard of this principle 
for. seven or eight years. The construction of the Breakwater in the Ply- 
mouth Sounds is the same as it is proposed to constrnet these weirs, I con- 
sider It to be the best nrode of apo piney ek rs.—1 have been professionally 
employed on many rivers. The weir on the Boyne stands very well. If the 
force of a xiver be five miles per hour, it would strike a weir directly across 
at the same force, but if the welr is oblique, the force which strikes against 
it ls represented by a line drawn at right angles, and if the hypothenuse is 
five, the force that would strike that side would be nearly three. If a weir 
pens up five feet of water for 4 mile the water becomes stagnant, while it fills 
Bp to the we; but ifa fresh should come it would not produce any impedi- 
mont to ite passing over an oblique weir. 

ee ae {To be continued.) 
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five te OF ight, that the time of édposiiee in -the- eaniata obscura 
Wherdenéd from 4 or 5 tninutes’ 06°10 or £5 seconds, “Pile, spautt must be 
of thé: greatest importance in taking’ likenesses, as the prbet’ @ifficulty fe 
ig & person to’ sit immoyeable for s0 long a period as. was formerly .te- 
; Mr. A. Claude$ is-antitied to she 
s for bis invaluable. discovery, and for having bdex 

voderstand thet: the 


liberal enough to communieate it to the public. We 


‘inventor is carryizig on his process at the Adelaide Gallery,’ and that ‘tis 
ted ae 


The Princess Royal Steam Plearure Boat.—On Wednesday June 9th, this 
newly-built pleasure boat, propelled by the Archimedes screw, wade her first. 
Plensure trip from Brighton to Arnudel and back. She was very recently 


‘ built on the Tyae (under the direction of Mesers. Bass, W. Catt, jun., and 


Collins, the eommittcs of the owners) from which port she arrived on the 
Sth June, in the short space of 48} hours, the distance being upwards of 400 
miles. She is of the following dimensions: length of keel $1 feet, breadth 
of beam 17} feet, depth af haid 10 feet, of immersion 64 feet, tonnage 101 
tons register. There are two engines each of 23 herse power, the screw is 
5 feet diameter, 6 feet pitch, and 34 strokes of the engine making 170-evalu- 
tions is the regulated speed. The velucity of the boat ia about & knots an 
hour (equal to about 9} miles.) : 

Horsham.—The new church of St. Mark’s (the first stone of which was. 
laid in April 1840), was consecrated on the 3rd instant. It is in the early 
English style. The new school-room adjacent is. aleo Now. the 
work is finished it is due to the architect, Mr. Mosely, and the builder, Mr. 
Darby, to say that both design and exeeution are highly creditable. Seilt, 
the continuation of the parapets the whole length of the baiiding, and the 
adoption of stone in lieu of slate for the roof would heve been decided im- 
provements. Doubtless the funds influenced these matters. The church 
contains 900 sittings, and the cost, incinding gas fittings, bgandery wall, and 
a few other extras, is leas than £3500. It must, however, be stated that the 
ground was a gift, as was alae the usc of a stone quarry. ; 

Faculty of Engineering in the University of Diblin.—Thé authorities of 
Dublin University seem to be anxions to aid in the present movement for ex- 
tending iustruction in the practical sciences, and have given notice of their 
intention to form a faculty of engineering in Trinity College, The, faculties 
now are London, Durham, Glasgow and Dublin, and the schools Woolwich, 
Chatham, Sandhurst, Addiscombe, King’s College, University College, Museum 
of Economie Geology, Putney, Durham College, Edinburgh Acadessy, Glas.’ 
gow College, Dublin College, and the Mining School of the Royal Dublin 
Society. 

Société des Architectes—A Society of Architects is in progress of forma-' 
tion at Paris, on the model of the Institute here, which we hope it will 
worthily emulate. 


Powers of Locomotive Steam.—A steam coach running at a moderute: rale, 
which is about 21 miles per hour, would run over a distance of 500 aies bet 
day of 24 hours, and at that speed would reach British India from Iomlou 
in about 8§ days—or Pekin in China in 11 davs—or from Gibealtar to the 
Cape of Good Hope in 10 days—or from Quebec to Cape Horn tn 17 days— 
or once round the globe in 5! days—or 7 times round oe ee th one year 
—or 8 distanee equal from the earth ta the moon in about 16 months, or 
the earth to the sun in 500 years,—Greenock paper. a 

Pompeii.—A search among the ruins of Pompeii, which took place lately, 
Jed to the discovery of a marble statue,a silver vase, and a quantity of gold, 
silyer, and bronze medais, in 2 puod state of preservation, ‘. 


Lacomotine for Commun Roads——A_ gentleman rending at Southwell, Dr.’ 
Calvert, has constructed a machine. which he purposes to caj] “ The diternate,” 
because he rides or walks in turn according to the ascending or deacendi 
inclination of the road he travels. By merely rising from his seat, 
throwing part of the weight of the body upon the hands placed on a guiding 
ber, he watks with less fatigue than he could do without the niachine, espe- 
cially where the ascent is not very suet On descending he sits down and 
rides at his ease with considerable speed. The p ng action (the miost 

owerful that can be exerted, and one of the must lasting is that of rowing. 
‘ottingham Journal, 


Paper from A 


speragus.—We have pleasure in hearing that one of the most 
famous paper manufacturers, M. Dierecks, of Ghent, 


c as collected al? the 
stalks o asparages that come from the tables d bate and great houses of the 
town, in order to convert them into paper. 1 evening two er three loads 
of these fibrous stalks are carried to the rolling mill, and thence io the st 

ing machine, which triturates them in the courte of a few hours. The kind 
of paste which is thas produced does not require Ueaching, It is put into a 
tub, and taken to the paper-making machine, from which it issues converted. 
into excellent white paper, the expense of whieh is not half that of paper 
made from rags. We no doubt that when this secret is once known, it 
will be eagerly a pironsaied by al) large manufacturers. Asparagus m! 
with the pulp of beet-root produces a kmd of paper, which is even supet-or. 


A Stcam Organ.—M. Lax, jun., has just invented a steam orgett, which em. 
She extent af a whole province. Gy peer er pei mirror: 

of vibrating plates of reetal, is so eral that it is acted on by etes at 
four or five atmospheres of pressure, These plates are merely very large steel 
bars, which can only be made to vibrate by very high pressure-signm, . This. 
monster orgen is Atted for popular soleranives and inaugurations eféaiireada..: 
pinced apen.s wagon in front of the engine, whigh will .sugely ft 

yea same steam that rhoves the a ineors, The sound of 
Puatrament would overpow e stepmm, ' 

she woning of the heel ae) ihe resting of thondet--£e fame te 








lent itaprovements have been ; 
nervy bere, by ‘= native A American engineer, Mr. Treatl- 
by ade end of the bullding is mads to farn 


or Peforming all the operations for rope-mahing, with 
i. TH of men, from the first combing of the hemp, 
into threada, to the tarring and twisting the oF hep and the 
whole ante the haweer-or the cable required. d seen some 
England, both in the roya Dek ante and a the 

oh 2 of London, and other paris, but I renember nothing 
er ‘to. this of Boston, either in the beauty and perfection of the buildin 
the reschinery, or the admirable uniformity of strain in every atrand an 

‘bre in the rope produced; or the finished roundness, emoothness and 
rae of the Sabet ae and cables, of which several were submitted to our 


Hage 


' examination, both in progress and completed.” 
| Steam on the Meusc.—One of the new stearm-hoats intended for 
the Lie pany of Navigation, was last week launched in the Meuse, 


tied g 


t was el as far aa the railway to V al- Benoit, i in order to put in the boiler, 

Without the boiler, and with the engine alone, the draught of water of the 

Ll La The (8 inches); with the boiler it is 25 centimetres (10 

The engine. which is a low-pressure one, and according to the Jack- 

on pa of Mewes 2,400 kilogra iighs It was constructed in the manu- 

rosne, Cai Frand G o.. at Charenton, near Paris. Ex- 

Jand and on the Loire, there are not yet any engines like it. 

een aie the steam-boats which were in operation last year on the 

derably heavier. The vesee] which bas just been launched 

a 8 metres pi d 30 coniinaites (11 feot) in depth, and 36 metres and 50 centi- 

(138 feet) long. Every thing on deck is nearly finished. and it wil) 

‘able to commence working. Great eas ie made in the construe- 

second vessel, and it will be ready for serie | in a short time after 

Iz ts estimated that the draught of these boats, with their load of 

not 35 centimetres (14 inches), while that of the former boats 

fo mearly 60 centimetres (24 inches); we are. therefore, induced to 

gtenm navigation, uoiess when the waters are excessively low, may 

henceforth be ere ¥ adopted on the Meuse.—Another steam-boat of iron is 

how constructing in the manufactory of M. Petry. an engineer, at Grevegnée- 

hoe Persons experienced in the art of boat-Lutiding, who bave had 

opr riumities of seeing this fine vessel, consider that the country has not 
produced any egaa) to it. 


LIST OF NEW PATENTS. 
GRANTED 1M ENGLAND FROM 27TH May, TO 25TH JUNE, 184]. 


Six Months alowed for Enrolment. 


® Besr Ovtivant and Apam Howaap, of Manchester, mill. 
for “certain improvements in cylindrical machinery for 
oalieues and other fabrics, and in the apparatus connected therewith, 
“which & alee applicable to other useful purposes.” —-Sealed June 5. 
Alans cree la game for “ improvements in the manufac- 
arhal Taytor, of Lambeth, Eaq., for “ certain improvements 
Jounrs Grave, of the Oval, Kennin 
weenie in reads and ratiwaye, 


eveds." Inna §_ 


aes, poet J 


mm, Civil engineer, for “ certain im- 
in the means of propelling carriages 


“Miuxs Buray, of Chancery-lane, patent agent, for “ certain i ements 
jn machinery or eyparatua for ruling paper.” (A communication June 5. 
Jause Cortzy Mancu, of e, oaks for “ certain improned 
yt aa eel from the combustion of certain kinds of fuel,’ —~ 
fic the “dnproces Fananaw, the younger, of Hatfield-street, Surrey, 
in curing hides and shins, and in Ap 
a, aol seeing a shine, rather ellvengeelale Stine 10. pandes 
BORGE Dopwen, of Manchester, engineer, for “ certain improve. 
aaate in mathinery for Propelling vessels on water, parts of which improve. 
snente apply alo $0 steam og engines to be employed on land." —June 10, 
fewian Hasmawn Rewess ". hal ee Essex, i a 
une 
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‘Warrs, of the “Morning Advertiser” office, Fleet-street, 
—_ improvements in machinery or avvcratus Sor lotion. 


12, 
Tous Asm yelilsy of Pencharob-street, merchant, for “ 
Praatatraiiast A © srparates for knitting.” (A ~ . a 
ort iene 
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A the “ie “ry Reeth Shields, engineer, tr “ sapoinet in otann 


pm S une 
Paras, of Croydon, gentleman, for “ improventents fa sbtatning 
rating miei power, which are alto applicadle for obtaining, tapld motion.” od 
une e . 

Joun Havesron, of Liverpool, clerk, master of arts, for “ 
in the method of affixing certain labele.”-~—June 19, 

James Henay Suaw, of Charlotte-street, Blackfriars, jeweller, for “ im 
provements in setting wheat and other seeds.” —June 19. 

Sm Sauces Brown, knight, of Netherbyers-houe, pdesapler Berwick, for 
“ eaprovemente in the means qf drawing or moving carriages and other ma. 
chines along inclined planes, railways, and other roads, and for drawing or 
saa race vessels in canals, rivers, and other navigable weters."——Jane 19. 

onn Grornck Truscorr rele of Lambeth-bill, Upper Thameg- 
street, grocer, for " i vessels,” June 19. 

Joszru Gaver, of North-creecent, Bedford-aquare, artist, and ALEXANDER 
Bain, of Wigmore-street, Cavendish-square, for “ improvements 
in inketands and tnkholders.”—June 21. 

Mitze Beary, of Chancery-lane, patent agent, for “a new or improved 
engine, machine, or apparatus for producing or obiaining motive power by 
mena of gases or vapours combustion,”—~-June 23. 

Wirtsam Wacaga, the elder, of Standish-street, Liverpool, watch-finisher, 
for “an improvement or improvements in the manufacture of the delacked 
lever watch.” —June 23. 
Gronce Tuomas Day, of Upper Belgrave-place, Pimlico, gentleman, for 
“an é apparatus for creating draft applicable to shianenys and other 
purposes.”’—June 23. 

Joun Henny Le Kevux, of Southampton-street, Pentonville, for “an im. 
provement in line engraving, and in producing impressions therefrom,” — jane 
23; two months. 

JouN Goopwin, of Cumberland-street, Hackney-road, piano-forte maker, 
for “an i construction of piano.fortes of certain descriptions.” — 
June 23; two months. 

Jamas Sipesortom, of Waterside, Derby, manufacturer, for “ ceriain int. 


provements in machinery for apparaius.”—~June 23. 

Wittiam Cnxsrzaman, of Burford, Oxford, gentleman, for 
menle in filtering li vom June 23. 

Roneat Steruzxson, of Great Geo , Westminster, civil engineer, 
for “ certain improvements in the arrangement end ; the parts 


af steam engines of the sort commonly called locomotive June 28. . 

Joun Laz Srevens, of King Edward-strest, Southwark, slap: agent, 
and Jonn Kiva, of College Hill, ririated, for “ certain improvements in candle. 
sticks and other candle hilders.”—June 25. 


ro CORRESPONDENTS. 


Mr. Mushet's papers ; and Mr. Duties a and My, Ryder's reply to Mr... 
answer, that appeared in last moath's Journal, were not received until the latter 
part of the month, they will r in the next Journal, 

M. 2 « commenication will appear next month—~tracings will be returned when 
require 

* The Mammoth" ts to be worked dy the Screw, unless new orders have becn 


lately given to the contrary. 
muat beg of our American dents not to forward Pamphlets 
toe have had several demands ir. us for Ss. and 6s, postage for each, 
ff lengthened abstract r. Hood's excellent paper “on the P 2 ened 


roperiies 
Chemical Constitution * has alread aN in the J 5 th 
besides has pond dirs in another ther periodical en ee emen nea 
‘orks received and will be next month Afr, niger ¢ a Wood 
Piolo Report on “* the Im 7 piraireng A of the Navigation of the 

Stirling and Alloa,” * Irish Rathoaye," ths dase descr ipiiun Gk Geolagicat 
gras ond Mr, Wittiams’s work on the Com ombustion Of Coal, Ind edition, 
Civil 


munications ore requested to be addressed to “ The Editor of. 
oly 


Kngineer, and Architect § Journal,” No. 11, Parliament Street, We 
Tie ¢ sent carly in the month, communications 

the Sie 20th (if swith drewings, earlier), and prec cpevogpenyieg el om or before 
Vols I, 11, and TI, may be had, bound in cloth, pr-ee £] each Yulume.. 
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IRON ROOF OVER THE RAILWAY STATION OF THE VERSAILLES RAILWAY AT PARIS. 
Fig. 1—Section of upper part of Roof. 





Fig. 3.—View of Railing supporting Skylight. 


Fig. 2.—Section of the lower 
part of Roof, 





Fig. 5.-—Plan of Rafters. 
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Scale of Feet, Figs. 1, 2, 3, 4. 
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Scale of inches and feet for detail. 
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RAILWAY STATIONS. 


The Revue Generale contains a description of several Railway Sta- 
tions both in Evgland and on the Continent, illustrated with details of 
their construction, from which we extract the following information 
relative to the Paris Station of the Left Bank Versailles Rutloay, 
situated near the barrier of Maine. 

The terminus of the railway is on an embankment 23 feet high, 
which offers serious impediments to the construction of buildings, turn 
tables, and other works requiring solidity. The terminus consists of 
three ways with a platform on each side for the passengers on their 
arrival and departure. The whole of this was covered over with a 
semicircular roof of iron, which fell down soon after its construction, 
during a hurricane on the 1th of September last. The semicircular 
form without any stays forming direct angles is at all times a bad mode 
of constructing buildings, where they are subject to the powerful action 
of the wind, us its force impinging upon any part is transmitted through 
the whole, and when successive gusts of wind are continued, this trans- 
mission of the force becuming more and more formidable like a wave 
in a tempest, must in the end lead to the destruction of any building 
that is built of such slender materials as the one now before us. The 
roof possesses considerable Ingenuity in its constrnction, for its light- 
ness and elegance of its form, we shall therefore notwithstanding its 
failure, proceed to give sume account of its construction. 


Fig. 3. The roof is of a simi- 

circular form 104 fect 

J” long, and consists of 13 

ieee ee Oni main ribs ur arches 
mn BT Te fee yet se placed 12 ft. 6 in. apart 

Pg eae © | in the clear, 10 of which 
HOLS HS were Oc feet span, and 
~ FY three ut the extreme 

(ils eud of the station 70 

Sm feet span. <A section of 


the roof is represented 
in figs. 1 and 2, with four of the ta: gentiul curvilinear stays umitted. 
The main ribs spring from an upright cast iron base (fig. 3,) standing 

By, f. 


on the timber piles which carry the p:as- 
scDgers promenade platforms, these piles 
are tied across the railway transversely at 
about 4 feet below the top of piles, or 3 
feet below the surface of the rails by 
strong wrought iron ties, to prevent them 
spreading. The ribs are composed of © 
burs of wrought iron up to the top of the 
column, fig. 2, the two external bars 4 
inch by iuch, the two next 4 by 1¢ inch, 
and the centre 14 hy 2 inches, all bolted 
ogetber; above the column and up to 
about two-thirds the height they have 
only 4 bars, omitting the centre, and the 
remainder have only the 2 externa! bars. 
These ribs are strengthened by tan- 
gential curvilinear stays, consisting of 
wrought iron bars 3 inch square placed 
diagonally and secured in the centre by 
the ornamental coupling n, fig. 5, and at 
each end by the pendant z, shown incre 
in detail in fig. 6, and secured to the 
main rib, There are also similar tan- 
gential curvilinear stays springing from 
the same pendants at right angles to 
carry the purlin bars as shown in the 
lower part of fig. 3, for the support of the rafters und 
covering, the lower tangential stays abut upon the 
top of the wrought iron column 14 inch diameter (tig. 
2). The pendants (fig. 6,) consist of a cast iron ba- 
luster, the 2 bars of the main rib passing through the 
head (u), and also at right eit the purlin bar. 
The 4 ends ofthe tangential bars are secured inthe holes 
at the 4 angles of the base c, which is hung up to the bars of the rib by 
anutand screw bolt passing through the centre of the pendant; the 
d anc’ shows the position of these holes, that in the centre receiving the 
holt just described, and those at the 4 angles the tangential stays; the 
drop c, with the collar d, is fastened on to the tup of the pendant and 
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eonceals the bolts, the bottom past of the baluster fits in with the 


conical shaped end (5) into the embrasure (¢). 
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The purlin bar and the curvilinear 
atays were secured by the coupling g, 
fig. 7, and fig. 8 shows the coupling of 
the purlin and the rafter 4, which were 
of wrought bars 3 by 2 inch placed 18 
“, inches apart, as shown in fig. 4. The 
ia, covering was of galvanized sheet iron 

laid with a folded seam similar to zinc. 

The upper part of the roof was covered 





: 8. entirely by a skylight, laid to an angle 

h of 25°, the lower part was supported 
cH TL. te by the light ornamental iron work shown 
an ‘\-4"T in fig. 3, supported by the tangential 


stay bars. 
We here give the weights of the priucipal parts. 


use of the columu - - - 5lb 
Capital - = = - «= Q)1b 
Pendants of east iron - ~ 26 Ib. 
Great S shaped guard of the lautern - 80d Ib. 
The partga = eee WDD 
noo - - - - ¢2)b. 
a(castirony) - - = Flb 


3% Ib. 
- ¥ Ib. 
The total weight of the casting of the roof was 5 tona 6 ewt. 

That of the other jron work 13 tons 5 ewt. 

The total cost including painting and glazing was 25,000 franes, 
(1000/.), and as there were about 1000 square yards of surface, that 
gives I/, per square yard covered, undoubtedly an exceedingly low 
rice. 

It will be seen from the preceding description what a great number 
of cast iron pendants and couplings compuse this roofing, but at the 
same time that the different shapes are not numerous, und that the 
models are few. In wrought iron in order to obtain this variety of 
shape, it would have been requisite to have furged euch piece sepa- 
rately, and to have had much manual labour. It will be further per- 
ceived that all the pieces are simply cut in lengths, without being re- 
furged or filed. The iron on coming from the forge, is bent cold 
according tu the fortn required, and then fixed in the cast iron pendante 
by means of bolts, so that it is not necessary to employ iron of superior 
quality that can be worked hot; it is only necessary thut it should not 
be cold short. It is this arrangement to which we principally wish to 
eall attention, as it is the reason which has induced us to publish the pre- 
ceding description, as an instance of an iron roof easily put together 
and composed of a minimum weight of cast and wrought iron, It wilt 
be seen that such work can be made at a distance and then put up on 
the spot. tis ouly uecessary to send the pendants and couplings, and 
the bars of rongh iron, which are to form the roof, and which can be 
cut up on the spot, and bent according to circumstances. As the coup- 
ling pieces are of cast iron, ornaments can be introduced in the casting, 
und an elegant appearance given without much expense. With these 
advantages had M. Fauconnier designed it with lines so us to have 
formed geometrical figures of fixed position, we have no hesitation in 
saying that it would have been a most remarkable work, 

At the same station for the purpose of communicating between the 
main rails und the carriage house, which is parallel tu them, a siding 
is carried from the main lime to the front of the carriage house, as 
shown in fig. 9. ‘T'he latter contains four lines of ways running from 


Fig. 9. 


P ~ - = = 


for Truck, 


1R41 


from front to reur, and outside of it are five more lines of way for the 
ngage trucks. Along the front of the carriage house, and at right 
angles with the rails is a pair of rails laid to a gauge of 7 ft. 4 in., and 
9 inches below the lines of way, upon which runs a carriage, shown in 








figs. 10 aud 11. On the top of this carriage, and on a level with the | 


Fig. 10, Plan of Truck. 








rails of the main line are corresponding rails supported on timber 
framing. which is suspended to the axles of six cast iron wheels, 20 
iuches diameter. These wheels run on the 7 ft. 41m. gauge for the 
purpose of removing the earringe or truck whieh is put upon the frame 
10 any pair of the reserve rails in the earriage-house. This saves the 
ee and expense attendant upon turn tables opposite to each pair 
of rails, 


The engine house is 
a polygonal building 
cuntiuuing twelve lines 
of way, in the middle 
of which is a turn table 
communicating with 
the whole. The con- 
struction of the points 
is shown in the an- 
nexed figure L2. 





Glass Cloth Weaving.—A most ingenious artist. 2 Mr. Barker, from Ossett- 
street-side, 1s NuWw piles the process of this novel species of manmiactore, 
ina room in the Philusophical tlall, Halifax. He bas lately forwarded a 
most : plendid apron. and a pair of slippers, to her Mujesty the Queen, which 
have been most ald aiaert received, with the stronges! approbation. We 
huve seen some very beautiful specimens of the ingenious inventor's skill, and 
consider them as splendid novelties. We particularly noticed a piece of 
waistcoating, two and three yuarters yards Jong, and half a yard in width, 
which he states to be the first of the kind he has been able to bring to any 
degree of perfection. and has been woven in Huddersfield. It is beautifully 
figured like damask or fancy work, One remarkable cireumstanee in glass 
cloth is that it will stand washing. We were shown a piece of pure white, 
Which bas six times undergone that process. We hope the ingenious and 
persevering man who has already spent two years and a half in bringing his 
invention to a state fit to meet the public eye, will reap his reward for his 
iMvention.—Haljfaz 
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ON THE ECONOMY OF FUEL IN LOCOMOTIVES CONSE 
QUENT TO EXPANSION AS PRODUCED BY THE 
COVER OF THE SLIDE VALVE. 


Sir—With a view to economy of fuel, locomotives are now generally 
constructed so thut the slide valve shall have what engineers eall 
“cover on the steam side,” the effect of whiel: 
is, that steam is admitted to the cylinder during 
only a part of the stroke of the piston, and during 
a part of the remainder that steam by expanding 
to occupy a greater volume propels the piston; 
which expanding increases the work performed 
by @ given quantity of steam tu an extent depend- 
ing on the ratio of that part of the stroke, durin 
which the steam is admitted to the eylinder, fi 
that part of it during which the steam is expand- 
ivg; and as the consumption of fuel is dependent 
on the work perfurmed by a given quantity of 
steam, an analytic investigation of the cover of 
the slide valve is the ehject of the following. 

In the figure* let F’ G, represent the conuecting 
rod, F’ E the engine crank, E A’ the eccentric 
crank, FE the engine crank when the piston cum- 
mences its stroke, and E A the corresponding 
position of the eccentric crank, BC, DC valve 
levers. Put E A'= a, EF’ = d, cover of valve = 
cy lead of valve:- 2, BC=DC. To dininish 
eoniplication neglect the radiation of the eccen- 
tric rod and connecting rod, which way b> done 
without sensible error, since their length i. great 
in propurtion to the lengths of the cranks. 

Draw L E perpendicular to EB, and any angle 
I. i A has its sine proportional to the distavee. 
that the valve is from its position when L EA =o. 
When the piston is commencing its stroke the 
valve is open, the quantity (2), and thereture it 
has travelled the quantity (¢ + ¢) from its position 
when LE Ao; hence aX sin. LEAs. fe 


.°- sine LE eee oe and cna: LEA= 


Again, if the engine crank travels aver any 
angle (p) from its position, Ike E the deseent or 
progress (y) of the piston is equal to @ - ver- 

6) 
and sin @== a ae The travel 


nee ee e 


(x) of the valve corresponding to the travel (y) of the piston, is equal 
: 6 i P 
to (asin. (LE A+ 9) — asin. L.E A), .". — = sine LE A cos. @ -} cus. 


L EA sin. 9 —sin. LE A, and by sub-tituting for the functious of the 
angles their values found above, and reducing we get 
ZY eV aes ZY 
“a —a d? (2 + c) d ” 

an equation expressing the relation of (7) and (y) in terms of known 
quantities. st 

When the piston begins its stroke the valve is a little apen, aud 
steam continues to enter until the valve in its retrograde motion siints 
the passage; expansion then commences and continues until the educ- 
tion passage is opened. When the eduction passage is opened on 
one side of the piston it is shut on the other, which gives rise to the 
compression of steam on the educted side of the piston, and this ce m- 
pression continues until the valve opens for the lead of the next stroke. 
In figure let ABCD be a steam cylind-r, 
stroke — A D== 2d, a’= distance froin come 
mencement of stroke to commencement of cx- 
pansion, b= distance from commencement of 
stroke to end of expansion; ¢’ = distance from 
commencement of stroke to position of piston 
when the valve opens for the lead of next 
stroke. To find by the above equation the 
travel of the valve corresponding to the travel 
(a’) of the piston substitute z-= —-d, for the 
travel corresponding to (b) @==—(i--c), | 





d C 


« ‘The figure is not quite correct ; the line should be druwn from fwe 
and not from /" to a’, 





mn STF 


"1 fH a o . . 


2 


o5D mM cota es He ke aorta eee PHE CLV11,. . ‘ R AND. ARCHITECTS JOURNAL. 


for the same in relation to (c’) ¢=: (+2). And we bave 


Seat 
ERS 


da—te—en tay / {a—te—ey'—r}. When a= 1 


'd4dyarraiper Eee 
2s —~(1+¢) y abs EY OD dtd VIDOE 
e=—(+2¢) y=’ 


q { att le a +aa/ { (a? + te $c8)*—a' (d+ 20)? \ = 


a’ 
ddtd+etdy [TFadper— TF ie} 


Having now found the values of (a’ b and ¢’), we must next find the 
effect gained by the expansion uf the steam from (a’ to 8), and the 
effect fost by the compression of the steam from (4 toc’). But ex- 
pansion may take place intwo ways, the operations of which are quite 
distinct, first, the cylinder may remain of the same yolume stil the 
steam be increased in pressure before entering them: or, the cylinders 
may be enlarged and the pressure of the steam be constant, which is 
the plan virtually adopted in locomotives; for those of them that do 
not work by expansion when properly constructed, are so made thitt 
their cylinders ure not capable of consuming a greater volume of steam 
than the boiler can furnish of the greatest safe pressure. 

The eduction passage being shut by the time that the piston arrives 
at the end of (4), saves, or at Jeast prevents from flying to the atmo- 
sphere a quantity of steam of 2 pressure (i), that fills (2d-—b) of the 


cylinders, which at a pressure (p) would fill oem of the cylinders 


hence when the steam is cut off at (a’), there is on'v admitted so much 


Qd—) 


fresh steam as fills (a’ ~ = ) and since the quantity of fresh 


steam admitted must (whatever the expansion is) be cunstant, we have 
,__ (d—b); _ et eee: 2dp Pee 
& (2 > I= 22 x 1, ee ou pdt t bi, (8) being the 
area of the piston. 
Aguin in figure let (z) be any portion of the stroke ane than (2), 
and less than (0), and let p’ be the pressure into which the steam has 
ap 


@liipip, .pau- 


expanded at the end of (x) then z : aoe 


effective working pressure = <P —t. 
- differential of work performed = d efficiency = e CE Oda, 


". efficiency in part (2) of the stroke == 8 a P (log 4 )—sib. 


Again, for the effect of compression caused by the shutting of the 
eduction passage let (z) (measuring from DC) be any portion of the 
stroke between (6 and ¢), and (p') the pressure, to which the contined 
steam has been compressed, then z: 2d—6::¢° Pps 

2a—b)t wits 
cra »»*. effective working pressure — ee ae -*. deffi- 
(2d—b)t ; 
ciency == (—* <<) 4 Oz, .°. whole effect of compression = 


& 
2a—h 


#1 (@d—b) {log 5— —1f +2@d—o) (p +1) 


By deducting the effect of compression from the eficiency of the 
part (6) of the stroke, we bave whole work perfurmed — 


fa'p (tog + 1) —#tb—at2d—2) { log. eee 


—8(2d—¢) / « Put 2d=-1,¢= 1 and (p) is then eased 
in multiples of At . whole work performed = one 





#4! p (log. 2, 1—eb—s = ("6 i=a—1} | ) 
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multiplied into 
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An expression for the work performed by a unit of volume of steam, 
formed of known quantities, or rather of quantities which becume 
known when () the lead, and (c) the cover of the valve are given, 

Let the safety valve be so loaded that (p) is equal to (8), and let 
the lead (/) of the slide valve be nothing, and the cover (c) be nothing. 
Then a’ = J, b= 1, ec’ == 0, .*. whole work performed =2 p——l= 4, 
which is exactly what another mode of proceeding gives for when the 
valve has no cover and no lead, the work performed is evidently == 
2d(p—t)s. But 2d= 1, ¢= 1,and when the valve gives no expan- 
sion ¢ == 1, therefore work performed = p — 1 =: 4. 

Again, ict the lead (/) be equal to 4 of the breadth of the port, and 
the cover (c) equal to j of the breadth of the port. And then 

a’ == U°888 A =: 09545 ef == O92 .°. Whole work 

performed == 4°2378. 

Again, let /== 3 breadth of port, c = 4 breadth of port, and then 

a’ = 0656 b == O73 ec’ = U9 «*. whole work 

performed = 4°$966. 

Again, let /== 4 breadth of port, ¢ = 3 breadth of port, and then 

a’ = U-28H4 b= OF ef == O75 .*. whole work 

performed = 7°). 

Again, i= voy breadth of port, ¢ =: = breadth of port, aud then 

a’ == (43 b = 0825 c= 0909 == «+. whole work 

performed = 4-97, ae 

Hence the foilowing cunclusions:—In a locomotive in which the 
stroke of the cylinder is 18 inches, and breadth of port 14 inches, if 
the work it performs with a tun of coke when the valve has no cover 
be called 1; then by giving the valve £ of an inch of lead, and § of an 
inch of cover, the steam will be cut off at 15°08 inches from commence- 
ment of stroke, and the work performed by aton of coke will be 10501. 

Again, by giving the valve { of an inch of lead, and 2 of an inch of 
cover, the steam will be cut off at 11°8 inches from commencement of 
stroke, and the work performed by a ton of coke will be bad. 

Again, by giving the valve {of an inch of lead and 14 inches of 
cover, the steam will be cut off ut 5°2 inches frum commencement of 
stroke, and the werk perfurmed by a ton of coke will be beta, 

Aguin, by giving the valve yi, of the breadth of the port of lead, 
and if inches of cover, the steam will be cut off at 7} inches frum 
commencement of stroke, and the work performed by a ton uf coke 
will be 1242. ; 

{u the two last examples the cover of the valve is the same, but in 
the latter the lead is much tess than in the former, which bas diminished 
the efficiency of a ton of coke from 1:75 tu 1-242, or nearly in the ratio 
of 3 to 2; and if the lead was still a little Jess the ndvantage pained 
by the cover would be altogether neutralized. Hence it appears that 
the lead is an important feature in the construction of the slide valve, 
and might be a goad subject of enquiry as to what relation it ought to 
bear to the cover so as not to interfere with the operation of expansion, 

Tam, Sir, your obedient servant, 
J. G. Lawn, 

Cartadyke Foundry, Greenock, 

June 27, US41. 

N.B.—Should you consider this letter worthy of insertion in your 
Journal, I shall probably request insertion of another in continuation of 
the same subject, in which the Jead will come under a 
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REMARKS ON MR. DREDGE’S SUSPENSION BRIDGE. 


Sin—Feeling some interest in the subject of suspension bridges, I 
was gratified to find ina recent nmober of yuur ivatructive publication, 
a description of Mr. Dredge’s newly invented syspension bridge, ree 
presented as offering such superior advuntuges, in all the essential 
particulars of strength, durability, and economy of construction. At 
the same time, however, | was somewhat disappointed when, baving 
perused the article in question, [found that nouttempt had been made 
to demonstrate the possession of such desirable qualities, by a reference 
to those well known principles und laws which govern the forees to 
which a suspension bridge is subject, and not having subsequently seen 
in the Journal or other publications, any such investigation of the aub- 
ject, 1 am induced to forward to you the few remarks which follow, In 





the hope that you may think them deserving of a place in your forth- 
eoming number. | 

The two characteristic features of Mr. Dredge’s bridge appear to 
be the unequal thickness of the chains which taper from the middle 
point of the curve to ite extremities, and the inclined position of the 
suspension rods. 

chain whose thickness is equal throughout being suspended from 

its extremities, ussnmes the form of acurve which has received the 
name of the Catenarian curve; the tension to which the chain is sub- 
ject by its own weight, varies as the secant of the angle made by the 
tangent on any point, with a horizontal line, or, which is the same 
thing, as the secant of the angle contained by the tangent and ordinate. 
It is obvious, therefore, that the tension will be least at the lowest 
point of the curve, and increase towards the points of attachment, 
where it will be amaximum., Inachain of equal thickness its strength 
cannot therefore be proportionate to the stress to which it is subject, 
und it therefore naturally occurs that the chain should not be of equal 
thickness throughout, but be increased in sectional area from the lowest 
point of the curve to the highest. By mathematical analysis, the form 
of chain has been determined whose sectional area is always propor- 
tional to the tension; and a chain constructed upon this principle hus, 
I believe, been actually adopted for the large suspension bridge erect- 
a. the Avon by Mr. Brunel. 


he idea of a chain of varying thickness is not therefore new, and 


as regards Mr. er bridge, the utility of the form of chain he hus 
adopted appears to depend upon whether the sectional area varies as 
the tension at euch point. Considering the chain in the first instance, 
as simply uffected by its own weight, this point would be determined 
by comparing its fori with that in which it is knuwn the sectional 
area varies as the tension. Lhave nut ut this moment with me the 
means of making the comparison, but it is evideut that if the two forms 
are identical, there is no vore/fy in this part of the invention, and if 
they are not, Mr. Dredge has propused a form which is inferior to one 
that would ulways be emploved when rendered proper frum attendaut 
circumstances. Except im large bridges it has not, however, been 
considered desirable to vary the thickness of the chain according to 
the tension, as the difference of thickuess at different points is found 
too inconsiderable to merit attention. it seems, therefore, extremely 
probuble that Mr. Dredge by varying the thickness of his chain in a 
very rapid ratio has far exceeded the increased thickness required by 
the tension. 


Abstracting now for the sake 
of argument, the effect pro- 
duced hy the weight of the 
chain itself, and regarding only 
that occasioned by the tensions 
of the rods, it will be obsetyed 
that these tensions are much 
increased by the inclined posi- 
tions which the rodsare made 
toassume. Thisis illustrated 
in the figure. ABC is the 
chain, X ¥ the horizontal plat- 
form, and a 6, a’ 6, &e. the 
suspension bars. Let us sup- 

use that the tensiun of the bars has beer adjusted so as to be equal 

or all, and that the weight of the platform is known. If it be homo- 
geneous in its structure, the centre of gravity will be at 6, and the 
weight may be conceived as a force B 1D, acting in a vertical direction 
through this point. Each of the pairs of forces acting aloug the rods 
2 b, a’ b, &e., will have a resultant acting in the direction D B, oppo- 
site to thut in which gravity acts. These resultants will also be equal 
to one another, and, supposing the platform suspended from two chains, 
their sum will be a force equal in magnitude (though opposite in direc- 
tion) to half the force B D, the weight of the platiorm. Hence if this 
weight be given, we obtain the resultant of each pair of forres acting 
along oppositely inclined rods, by dividing half this weight by lalf the 
number of rods attached to one chain. Let the angle made by the 
rods with the vertical be ¢@, half the weight of the platfurm, und n 





the number of rods, then the resultunt of each pair of forces = . 


70 1 0 
A ee ee ae 
4 


—-- Hence 
nm cos.@ cos. 8 
Ke 4 & sec. 6, and is consequently least when sec. @ is least, ¢. ¢. 


And 6 the tension of ench rod is 4 X 


when sec. @== 1, or the rods are vertical. This arrangement, then, 
digadvantagrous, sivve it uot only requires that the rods 
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‘should be ‘made of increased sise to-resist: the inoreased tension to 
which they are exposed, but subjects also the chain to increased pres- 
sure from the rods in the ratio ofsec.9 : 1. - 

Although the forces acting upon the two halves of the chain are in- 
clined in opposite direction, it will be observed that the two halves 
are precisely similar, for if we imagine one-half to revolve round the 
axis B D, till the plane in which it is situnted, coincides with the 
plane of the other half, the suspension rods of the two halves will ex- 
actly coincide, and consequently as the forces produced by them are 
equal, coincident in direction, and have similar points of application, 
the curves produced will be identical in all respects. Being produced 
by equal and parallel forces uniformly distributed along the curve, they 
belong to a Catenary whose ordinate is at right angles to the directions 
of the rods. Hence the tension caused by the action of the rods varies 
according to the law already stated, and if it be reqnired to equalize 
the sectional area and tension of the chain, it must be constructed of 
the form already determined for the Catenarian Curve. Whether, 
then, we consider the effect of the weight of the chain itself, or the 
pressures produced by the suspension rods, the chain should be con- 
structed upon precisely the same principles as in the ordinary suspen- 
sion bridges. For these reasons | cunnot but regard the plan proposed 
by Mr. Dredge us inferior to the ordinary methud of construction, and 
I have accordingly, a contrary opinion having been maintained in your 
_ ges, ventured to oflers these remarks tu the consideration of your 
readers. 

I am, Sir, your’s obediently, 
G. F. F. 


Sandon Bury, July 14, \>41. 


MR. PARKES’ NEW THEORY OF THE PERCUSSIVE 
ACTION OF STEAM, 


In this high'y enlightened age, when long established theories 
crumble to dust under the all-searching glance of modern science, and 
the discoveries of our fathers, eclipsed by the ad Heed splendour of 
the productions of modern genius, hide their diminished heads, it 
would perhaps be a mark of weakness of intellect to express astunish- 
ment at any new doctrine, however contrary it may be to our precun- 
ceived notions, or appureutly so to the fundamental laws of nature. 
If, then, we were not surprised, at least our interest was excited in a 
high degree by the perusal of Mr. Josiah Parkes’ Paper “on the Ac- 
tion of Steam in Cornish Single Pomping Engines,” published in the 
Transactions of the Institution of Civil Engineers, Vol. J, Part 4, 
wherein he developes, or rather announces a new principle of Action 
of Steam in Cornish Engines, which seemed at the first glance to point 
out a means of increasing almost indefinitely the dynamic etiect of 
steam in stenm engines; though why he considers it to operate in these 
engines only we know not—we are of opinion, that, if it obtains in 
them, it should obtain @ fortiors in Locomotives, where the density and 
velocity of the steam entering the cylinder are so mach greater. ‘Chis 
new Principle is denominated by its discoverer the Percussire .detron 
of Steam, and is announced in the following words, page 208: 

“Steam, in its action on the piston of an engine, has hitherto been 
considered as simply exerting elastic force.” 

«Steam, however, possesses another important property, equally 
inherent in its nature with pressure and expansibility. This property 
is the velocity and consequent momentum due to steam of high elasti- 
city: a force which cumes into play under the peculiar conditions of a 
Cornish engine. ‘Ihe velocity of steam, in passing from a dense into 
a rarer nedium, is immense; and the momentum of this steam must 
be very considerable. On the sudden and free communication effected 
between the cylinder and boiler of a Cornish engine, the steam in the 
eviinler receives an instantaneous action, proportionate, i amount, to 
the velucity of the enteriug steam, and this action, by the property of 
fluids, is transmitted to the surface of the piston. ‘This action, Uns 
transmitted to the piston, and due to the communication suddeily 
established between the highly elastic steam in the boiler, and the 
steam in the cylinder, may be likened, I conceive with great propriety, 
to the force of percussion; by which term | propose to distinguish it 
from the action of the steam’s atmple elastic force.” 

This force is illustrated ina note at the foot of the page by a com- 
parison with the Pile-driving Muchine and Hydraulic Ram; we think 
the following illustration much more appropriate. ee 

Let def g in the annexed diagram represent the section of a cylin- 
der, in which the piston p can move uir-tight, let the latter be con- 
nected by a link a to one ead of the vibrating beam b, a mass M being 
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suspended at the other end: further, let 44 represent an inflexible 
circular plate fittive air-tight into the eviinder, but sappesed to have 
no weight, and let there be a space ¢ between this plate and the piston 
p filled with air of a given density. 

The piston p being near the top of the eytinder, the cireumstances 
are analogous to these of the Conush single-acting engine Just betore 
the commencement of the working stroke, the air in the space ¢ above 
the piston representing the cushion of steam against which the piston 
is brought to rest at the end of the returns stroke, the beam > the 
balanced portion of the moving purts of the machinery, and the mass 
M the unbalanced portion. 

In order to form an idea of the manver in which the momenta of 
the steam, admitted suddenly above the piston at the beginning of the 
stroke, is transferred tu: the latter, awl thus mereases the efect ahove 
what is dne to the simple elustic force of the steam, let a mass S (say 
equal te the mass of steam admitted in the stroke) impinge against 
the plite 4A witha given velocity. The resu’t of this impact 1s, ob- 
viously, that the mass 5 loses a portion af ita velocity, and conse 
quently of its momentum, which is transferred to the air contained jn 
the space c. which in its turu, communicates the chief part of this 
momentum to the pistou 2, the beam band the suspended mass M. if 
the miuxs 5 he supposed to strike the plate AA with a velocity equal to 
that of the steam at its entrance into the eviinder of the Cornish en- 
gine, ita percuasive effect may be vasumed to be the siane as that of 
the latter, though it will in reality be greater on account of the sza- 
fancous action uf the whule mass, whereas the mess of steam arrives 
in the cylinder wradaally. The interposition of the air c is essential 
to the perfect conformity of the two cases, for the entering steam no 
sooner passes the contracted orifice of the throttle-valve, where it im- 
pinges, as if were, ugainst the steain aiready in the evinder, than it 
expands aud loses the greater part of its velucity, at the same time 
eee the steam with whieh: it mingles, 

The necessity of adopting this theory cof the Percussive Action of 
Steam) was forced upon Mr. Parkes by his inability to discover, in the 
siunple elastic force of the steam employed, an iimount of power ude- 
quate to secomplish the actual duty ascertained to huve been pes formed 
by several of the Pumping Engines in Cornwall, the facts observed 
admitting of nv question. This 1s, in our opinion, the only valid 
argument brought forward by the author in its favour, thongh he has 
adduced several uthers in corroborstiun, which, however, require the 
co-existence of the former to give them weight, aud even so they are 
but of a negative character, amounting in substance to this: since the 
amount of power due to the steam’s elasticity alone is less than the 
amount of work done, an additional quantity of power must be derived 
from other source; and whence can it be derived but from the instan- 
taneous action transmitted to the piston, on effecting the sudden com- 
wunication between the steam ip the cylinder and that in the builer. 

Assuming the data furnished by experiment to be currect, (and we 
have no reason 4 preort to doubt their accuracy), the above reasoning 
appears to be conclusive, at least in so far as the additional power re- 
quired to realize the cbserved dynamic effect must be sought ia some 
property of steam distinct from its elastic force; and ite Momentum, 
or rather Inertia, is the only property which suggests itself us capuble 
of supplying any additional amount of power. 

Admitting, therefore, the inadequacy of the simple elastic force of 
the steam to accomplish the work actually performed, und assuming 
the deticiency of power to be supplied by the Steam’s Percussive 


Action, the vext step naturally, is to examine into the causes and 
effects of this action, 
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The cause is obvious, and is almost sufficiently explained in the 
iHustration which we have given above. A mass of dense ateam passes 
through the throttle valve at a great velocity, the chief part of which 
it loses hy the time it comes to act by its elastic force upon the surface 
of the piston. This mags of steam must, therefore, in losing its velo- 
city, impart its momentum to some other budy or bodies, through the 
medium of which it may afterwards be utilized in increasing the dyna- 
mic effect of the steam. ‘The body which receives the shock of the 
entering steam, and transmits its inementam to the moving parts of the 
engine, is the steam cushion represented in the illustration hy the air 
¢, and the entering steam by the mays 8S. It is this imparting of its 
momentum which is called the Pereussive Action of the steam. 

In investigating the effects of this uction, our object is to ascertain 
the amount of nomentum transmitted thereby to the piston and other 
pieces of machinery connected with it, and we looked in vain to Mr. 
Parkes’ work for assistinee in this inquiry; there is, indeed, an article 
(page 269), headed: Dufermination of the quantity of Pereusaire Ace 
how, which commenecs with the statement that “the dynamic effect, 
or quantity of action, due to percussion, is discoverab.e, ant ussignable 
for each example: but the only method employed by the author for 
its determination is that of elimination, that is, by deducting from the 
total dynamic effect of the steam found in the quantity of work done, 
the amount due to its elastic force, including expansion, the reinainder, 
which is the deficiency of puwer according to the ordinary theory, 
heing attributed to the percussive action, ina note at the fuot of the 
saine page Mr. Parkes sive: “It forms no part of my task to investi- 
gate the abstract question of the quantity of this species of ferve to pe 
obtained from steam; my present parpose is confi d to the determi- 
nation of the effect attributable to it inthe three engines subjected to 
analysis.” itis a pity he did not iaake it part of his task tu investi- 
mate, not the absiract gucstion of the quantity of thes spoeus of force to be 
ebtuned from sham Vat lhe practieal qaestion of the quantity which the 
steam wool! attord inthe three eases under consideration, This ine 
quiry woald, doenbtless, bave been full of diticuldes, should the result 
not turn out to be equal toa, which we maeh suspect would be the 
case if the juvestigation were bised on the Jaws of percussion as laid 
duwn in the treatises on Meehantes : and if the vew principle is to be 
established in opposition to these diaws, it is necessary first to demon- 
strate their fallacy; but that this is net the view of the case taken by 
the author is evident by his merely comparing the perenssive action 
of the steam to the shock ofa soiid body, without inGimating in any 
way that the laws Jaid down for solid bodies do not obtain equally 
with regard to steam. He overlovks, bowever, the iinportant con- 
sideration that the shock of the entering steam is not received iinme- 
diately by the piston, but by the steam previously oceapying the space 
doove it, and likewise that the reaction is cecessarily equal to the 
furce of impact. 

By reason of this latter condition the entering steam can only part 

with its momentum as fast as the steam iu the cylinder is capable, by 
fés simple clastic force, to oppose a resistance, or reaction, equal to the 
force of pereussion. The hitter is therefore always strictly measured 
by the elasticity of the steam in the cylinder, the dynamic effect. of 
which thus includes that due to the Pereussive Action. Lf, then, the 
Indicator diagram exhibits a faithful representation of the elastic force 
of the steam as it varies from the cummencement to the termination 
of the stroke of the piston, it must necessarily furnish us with the 
means of determining the whole amount of dynamic effect. which can 
be obtained therefrom. [t may also be observed that the effect of the 
Percussion is transmitted, “by the property of fluids,” to the Indicator 
piston as wellas to the working piston, su that, even if there were a 
Dercussive force which acted un the latter in addition to the elastic 
force of the steam, its influence, being felt by the former also, would 
be indicated in the diagram by an additional elevation of the 
vencil. 
Tbe above discussion convinced us, as it may alyo sume of our readers, 
and perhaps Mr. Parkes himself amoung others, that the difference ob- 
served between the amount of power due to the elactic force of the 
steam and the duty actually performed by the engines subjected to 
analysis cannot be attributed to the Percussive Action of the steam; 
and, as there appears to be nv other suurce of power to which it can 
be ascribed, we are compelled to conclude that the supposed difference 
does not exist io fact, and consequently that either the experimental 
data, or the calculations bused upon them, are erroneous. : 

We have said above that we had no reasun @ prior! to doubt the 
accuracy of the observations, and we will therefore now examine into 
the details of Mr. Parkes’ calculutions relating to the Huel ‘owan ene 
give, with the view of discovering whether the discrepancy ob- 
served between the power developed by the simple elastic furce of 
the steam and the actual work done be not attributable, either wholly 





NPS what avoneyienebarte-wapects mhepeP- ET RTE ROT i SeReM!  rFethgen 2 le macledenmiedd canted <a ear -t-ecqress ts 


or in part, to some error in his deductions from the data furnished by 
observation. 

Mr. Parkes snys (page 261): “The absolute resistance consists of 
the weight which performs the return stroke, plus the value of engine 
and pitwork friction, and of the elasticity of the uncondensed steam.” 
To this shonid be added, for each forcing pump, the weight of a 
column of water whose base is equal to the sectional area of the 
plunger ond altitude to the mean height of the bottom of the plunger 
above the Jevel of the water in the cistern whence it is drawn, and for 
each lifting pump, the weight of the whole column lifted, from the 
level of the water in the cistern; and we should deduet the amount of 
assistance, though small, given by the atmospheric pressure on the tup 
of the piston rod. 

We are not informed of the value of any of these quantities, except 
the last, from direct experiment, but we know that. the weight which 
performs the return stroke is necessarily slightly in excess of that of 
the avenge column of water raised, augmented by the friction of the 
water and machinery, and the difference between the atmospheric 
pressure and that of the steam, during the return stroke, on the area 
of the piston rod; and the excess (which is necessary to set the engine 
in motion with its load of water) ix counterbilaneed at the end of the 
stroke by the cushion of steam which Inings the engine to rest. 

Mr. Parkes substitates for this weight, in his calculations, the water 
load, which, he says, can alone be termed a positively ascertained 
quantity; but in computing this load he commits two errors, which, 
however, compensate each other. He calls the mean diameter of the 
pumps 14°625 inches, instead of 14-968, which renders it necessary to 
assume a cubic foot of water to weigh 65-47 th, instead of 62°5 tb, in 
order to make the water load equal to 686664 f th. in whieh be agrees 
with Mr. Henwood, by whom the experiment was made. It is per- 
mitted, in calculating§®he effective resistance on the piston, to use the 
total height of the column of water, since it is equal to the sum of the 
average heights mentioned above; so that the obsolute resistance will 
he equal to the weight of the total eclunum of water raised, pias the 
friction of the water in the pipes, twice the friction of the machinery, 
and the elasticity of the uncondensed steam, menue the difference be- 
tween the pressure of the steam during the return stroke, and that of 
the uncondensed steam dnring the working stroke, on the area of the 
piston rod. The diameter of the piston being Si inches, and that of the 
piston rod 7 inches, the area of (he former minus that of the lattey, or the 
effective arca of the piston, is equal to 4955-US square inches, and the 
resistance on the piston due to the water load is consequently 11-0] tb. 
per square inch. (Mr. Henwood by some mistake made it onlv 10-2 
b. per square inch, which he also called the whole resistance of the 
engines), The elasticity of the uncondensed steam is estimated at 
1:25 1b. per square inch, and that of the steam in the cylinder during 
the return stroke appears, by Mr. Henwood's indicator diagram, to 
have been about 6-4lb. The difference between these two last quan- 
tities, reduced in the ratio of the area of the piston rod to the effective 
urea of the piston, becomes U-04; and we find the whole resistance 
per sqnare inch of the piston (assuming with Mr. Parkes that the fric- 
tions, the actual amount of which we have no means of ascertaining, 
cause a pressure of 5°75 lb. per square inch) equal to 

1-01 4 575 4+ 1-25 — O04 = 17ST tb. 

We think, with Mr. Parkes, that this amount is by no means exag- 
gerated, but mure likely the reverse, particularly in the evaluation of 
the frictions, and must therefore couclude that the error, if any, must 
be in the calculation of the power from the indicator diagram. Now 
we have satisfied ourselves that the mean elasticity dicated by the 
diagram would not produce sufficient power, so that we have no alter- 
native left but to prove the diagram false or to confess ourselves un- 
able to account for the facts observed by Mr. Henwood. 

If we admit the pressures to have been as shown in the diagram, 
and that the equilibrium value was closed when the piston was 9 
inches from the end of the return stroke, we must either suppose the 
unreasonably large space of 68°09 cubic feet to have existed below 
the piston ut the bottom of its stroke, or, (if we allow thirty cubic 
feet,) we must assume a wuate of 74 per cent. of the water expended. 
On the latter hypothesis, the volume of steam of 6-4 fb. pressure 
discharged from the cylinder every stroke was 352-886 cubic feet, 
which is the capacity of the space below the piston when the equi- 
librium valve is closed, and the volume remaining above the piston 
was 25°979-}-c, calling ¢ the capacity of the space above the piston 
when at the top of its stroke, or the volume of the steam-cushion. 
The whole quantity of steam in the cylinder of this digg is there 
fore equal to $78.565--c, and its relative volume 368. The space 
it occupied before the equilibrium valve was opened was 346°393-+c, 
its elasticity was 7 Th. per square inch, and its relative volume 3877, 
s0 that we can find the value of ¢ from the following proportion, 
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whience 
c==.30°438 cub. ft. 

The absolute volume of the steam which formed the cushion was, 
before compression, 55°417, and its relative volume 3658; after com- 
pression its absolute volume was 30:438, which makes its relative 
volume 1979, und its elastic force 12°48 I. instead of 10-7, as shown 
by the diagram. Mr. Parkes gives 9°176 cubic feet as the value of c, 
which would evidently increase the difference between the calculated 
and the observed pressure of the steam-cushion. 

The volume of steam of 7 Ib pressure in the cylinder just before 
opening the equilibrium valve is 376°831 cubic feet, and the volume 
uceupied by the same steam when the piston had described one fourth 
of its stroke, and the admission valve was quite shut, was 117-036 
eub. ft., $0 that the relative volume of the steam was then 3377x 
V7 03345 
37 ieS3 I 
ing to the indicator diagram it was only 20°4 tb, 

We have no means of testing the correctness of the pressures 
marked by the inlicator during the period when the odmission valve 
was open, but the above calculation suffices to prove that the diagram 
is far from furnishing an exact measure of the steam’s elastic force 
at least in the instauce quoted, and that if the whole, or nearly the 
whole, of the water expended passed through the engine in the form 
of steam, if was sufficient to produce, by its simple elastic force, a 
dynamic effect equal to the work actually performed, particularly if 
the volume of the steam-cushion was only 9-176 cubic feet as stated 
hy Mr. Parkes, and which accords with Mr. Henwood’s datum of the 
volume of steain used per stroke. 

Mr. Parkes has rendered some part of his paper rather difficult tu 
understand by an ambiguity of expression relating to the expansion of 
the steam, accompaused in one place by an apparent contradiction in 
the facts. He says (page 264), “it is evident that the effect of a 
given weight of water as steam, consumed during a stroke, will be the 
same, whether that steam be regarded as having been all enclosed 
between the piston and cylinder cover, before the piston were per- 
mitted to inove, when it would expand nearly uniformly from the 
beginning to the end of the stroke; or, whether it be considered as 
having been admitted during a portion of the stroke, at some pressure 
greater than the resistance, and then expanded through the remainder 
of the stroke.” 

What the author meant by this we cannot guess; taken literally, it 
is obviously false, and that jt was not intended to be understood so, 
Appears by the calculation of the effective power in the sequel. He 
CONTINUES : 

“But, the value of expansion consists, virtually, in the quantity of 
action derived from the steam, after ef forms an cguilibrium mith the 
resistance.....By tracing it, first, through the space of the cylinder, 
where it would barely balance the resistance; and secondly, through 
the space during which 27 suff ‘ed expausion below that pressure, a true 
measure of the respective and total quantities of action developed by 
it, expansively and unexpausively, will be obtained.” 

The expressions in italics imply that the expansive is separated 
from the unexpansive part of the stroke at the point where the pres- 
sure of the steam is equal to that of the resistance; but the nambers 
quoted in the next page prove that such was not the author’s meaning, 
for he says, “when the piston of the Huel Towan engine had passed 
through 50-7 out of 120 inches, which was its total length of stroke, 
the steam’s elastic force and the resistance counterpoised each other.” 
Now we are informed that the resistance was 18°01 tb. on the square 
inch, and the indicator diagram shows a pressure between 13 and 
14 2b. at the point mentioned; but in the diagram of the steam’s 
action at page 294, a pressure of 18 1b. is marked at that point, and 
the steam and resistance ure said to be in equilibrio. We are unable 
to account for this discrepancy. 

A series of well-conducted experiments with Cornish single-acting 
engines would not only be very interesting with regard to the working 
of these engines, concerning which so much doubt is still entertained, 
but would doubtless throw a great deal of light on the general theory 
of the steam-engine, since they ufford facilities for making obser- 
vations which double-acting engines do rot admit of. 


== 1049, and its elasticity 24°57 Ib. per square inch; accord- 





A New Line of Atlantic Steamers. —Tho St. John's N. B., Herald informs us 
that the English Government is alwut contracting for an udditional line of 
steamers to the North Awerican colanies, which will give a weekly commu- 
nication with England. The new line will be likely to run direct to st. 
Juhn’s, such being Sir William Colebrook’s wish, while the nt line will 
continue to run to Halifax. We prewme the new line will be extended from 
St, John’s to this poit.~New York Erening Post. 
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BRONZE GATES. 


Fig. 1.—Bilevation of Gate. 
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THE “ Reve Generale" intends to give a series of designs of bronze 
‘gates selected from the best examples to be found in France, some of 
which we propose occasionally to give in the Journal. The annexed 

vings represent the celebrated bronze gates of the Cathedral of 
St. Mark, at Venice. 

Fig. 1 is a double panel of one of the gates; two styles and two cross 
rails, ornamented with projecting nailheacds and torus mouldings en- 
close the principal panel, which is divided into two open compartments 
by a horizontal rail; the lower part is an exact eupy of ancient cross- 
barred work, and the upper presents an imitation of the imbrications 
semicircles is occupied with.e kind of fleur-de-lis, such as is gene- 
rally depicted during the middie ages. The ensemble of this com- 
"~~" is original, and perfeetly answers the object proposed. 

A horizontal section (fig. 2) shows the arrangement of the different 

~*- of thia ate. the thickness of the panela, and the projection of 
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Fig. 3, is a fragment of another panel of the same church, which also 
exhibits Roman imbrications; in the upper row the artist hus intro- 
duced some detached flower ornaments, which have a good effect. 
Fig. 4 is a vertical section of this fragment. 

Namerous lion’s heads, formerly gilt, are placed in the imbrications 
which decorate this gate, one is represented in fig. 5. The style of 
sculpture would serve to point out the age of the gates, were we not 
aware they were cast in the 11th century, when St. Mark's was 
finished. 

The armexed designs may be arranged in a variety of ways, #0 88 
to form some excellent examples fur iron gates, raillags, Sc., either 
by repeating the name punel, or tuking two panels of one design and 
one panel of the other, or vice versa,’ Likewiwe by omitting any part 
of the ornaments, or all, or introducing others, and the same frame- 
work may be applied either vertically or horizontally, = 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS XXIX. 


‘+ 7 must have )ibert 
Withal, as large 3 charter as the winds, 
To blow on whom | please.” 


I, CamMpBeEL’s Vitruvius Britannicus contains a design for a church, 
by himself,—“ an original invention,” as he calls it——which is nothing 
more than an Ionic prostyle, pseudo-peripteral along its sides, so far 
tolerably Grecian as to its plan, but a mere parody of Grecian archi- 
tecture, as to style. The east end has a large Venetian window, 
which is the decd one in the building, but he says, it would give suffi- 
cient light to the whole interior; and if so, it is a pity the hint has 
never been taken by any one else for structures of that class, instead 
of cutting up and crowding their designs with a multiplicity of win- 
dows, that become so many blemishes, as is the case with St. Martin's 
Church. In all the various styles of pointed architecture, windows 
are principal and almost indispensable features, they and doorways 
being the chief source of decoration, and of character; whereas they 
are 80 much at variance with cither the Grecian or the Roman style, 
if intended to be kept up with tolerably consistency, as to be hardly 
adinissible, more especially where the general idea is affected to be 
borrowed from that of an ancient temple, whither it be a peristylar or 
merely a prostyle one. Its windows detract very materially from the 
design of St. Pancras’ Church; and when it is viewed obliquely, the 
flank of the building produces a harsh and disagreeable contrast with 
the portico—which last is not disfigured, as too frequently happens 
with any apertures of the kind. That there is authority for windows 
in ancient structures, is undeniable, because those of St. Pancras are 
copied from the sume edifice us the order itself, and the ornamental 
details. But then, the application of such feutures is altogether dif- 
ferent from what it is in the original precedent. In the last there are 
only three at one end of the exterivr; in the professed copy there is 
a range along each side, besides a series of smaller oncs below, which 

ives an air of insignificance to the whole. Were there no other ob- 
jection against them, it is no small one that they quite contradict the 
portico, indicating as they do not only that the interior is divided into 
two floors, but that the ceiling of the lower one or ground floor, is not 
half so high as the doors! Without entering tle church, we may 
guess that there is in reality no such division, but that the lower win- 

ows, ure merely intended to admit light beneath the galleries. The 

uestion then becomes, what occasion can there be for windows just 
there, rovided the interior be otherwise sufficiently lighted, as it 
certainly might be? What occasion in fact for side windows at all 
—-unless indeed they can be made to contribute advantageously to ex- 
ternal effect—when they might be dispensed with gin Serge and 2 
building of the kind—a single spacious room—be lighted entirely 
from the ceiling, in almost any way that would best suit the particular 
design ?—If, for instance, there is a dome, let the light proceed chiefly, 
if not exclusively, from that part of the ceiling plan, instead of the 
concave of the dome being in comparative gloom and darkness, as is 
the case at St. Paul’s. One advantage attending the exclusion of side 
windows—which except in the Gothic style are more injurious than 
conducive to effect—would be that the walls being solid, noise from 
the street would be obstructed. Whether smart Sunday bonnets in 
the seats under the galleries would be seen to so much advantage as at 
present, is a different consideration—doubtless 1 most important one 
in itself. The galleries themselves are a nuisance; and never have I 
met with an architect who did not cordially agree with me on that 
ae ag The pew-system is not much better, though mightily in favour 
wit 


A loyal Church, that keeps the rich and poor 
Duly apart, nor blends the lord and boor. 
Tis swect to witness pews, nor mean, nor scant, 
For those who pay,~—/ree seats for those who can't,” &c. 


These lines are from a clever poem which has just issued from Albe- 
marle-street—hitherto considered the seat of High-Church orthodoxy, 
and conservatism! 

Il. In regard to the church I have just been speaking of (St. Pan- 
cras,) I cannot help seks that the design would have been very 
Materially improved, had the two caryatic wings, been placed at the 
west instead of the east end; so as to combine with the portico, and 
form an extended facade. .A very striking composition might have 
been so produced, one no less distinguished by picturesque variety 
than by its richness. Those wiags would have Palane ed the tower 
above, und given a pyramidical outline to the whole stéucture as viewed 
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in front. Neither would it have been the least recommendation of 
such arrangement, that the tas would have served to screen the ine 
sipid side elevations. It would however have been further desirable 
that instead of being merely stuck on to the body of the edifice, as ut 
present, they should be made to unite with it symmetrically, for at 
ama the upper line of the cornice ranges with no other line, but 
gp tage mi ay of the windows. 

. Caryatides or anthropostyle supports to an entablature, as the 
may very properly be described, entirely upset the old-women crities 
fudge as to the different orders being proportioned after the human 
figure, their ay pepe being more robust than those of the “manly 
Doric.” Whether these columnar ladies were matrons or virgins, is 
a point I leave to be settled by the more curious,—and indeed, I almost 
wonder that no one should as yet have given us some learned twaddle 
in regard to it;—but it is certain that they are by no means of that 
maypole appearance which those dames must have exhibited, who 
stood for models of Ionic and Corinthian columns. After all it is 
sible that the Greeks borrowed the idea of Caryatides from Holland, 
for they are most gape sence fi very Dutch built, and to all appearance 
brawny enough to perform the office put upon them, without flinching. 

IV. If for no better one, it is for this last reason that I do not object 
to the use of Caryatides, as being disagreeable to the feelings. Thank 
heaven! my feelings are not quite so refincd and super-refined as to 
be shocked at beholding ladies of stone, bearing a burden they seenr 
Guite able to support. 1 should as soon think of expressing my sympae 
thy for the Cardinal Virtues which are frequently turned out of doors, 
and doomed to keep watch on the outside of a building in all weathers, 
while the Cardinal Vices, perhaps, are enjoying themselves very snugly 
within.—As soon should I think of being mawkishy sentimental, and 
compassionating some poor devil of a Neptune who is compelled to 
stand as a sentine! on such a ticklish situation as the top of a pedi- 
ment, to be there roasted ina broiling sun. It is wonderful how vastly 
sentimental many people can be, provided the display of outrageously 
fine feelings costs them nothing! Many a one who would almost pre- 
tend to snivel at “Patience on a monument smiling at grief,” would 
drive over a poor old apple-woman and her stall, as unconcernedly as 
if she were a mere stock and stone. And yet the Apple-woman isa 
more perfect image of patience, than all the “Patiences” ever 
sculptured, were. there one upon every hypocritical monument that bas 
been erected. 

V. Panegyric, as Swift observes, “is all pork, with very little variety 
of sauce: for there is no inventing terms of art, beyond our ideas; and 
when our ideas are exhausted, terms of art must be so too.” This 
last remark certainly holds good, in regard to those writers and critics 
who repeat what they have picked up in praise of Palladio and Jones, 

wretty inuch us a parrot would repeat a pater-noster, They would 
fain insist upon our believing that those worthies possessed every 
architectural virtue and excellence; but to dwell upon their merits, or 
to examine the beauties of their edifices one by one, assigning to each 
its due value, is more than they care to attempt,—for reasons perhaps, 
well known to themselves, and not difficult to be divined by those who 
are not arrant gulls. Very quick] indeed are their ideas of art ex- 
hausted, for after they have uttered some stale commonplace, or vapid 
truism they are completely aground. It may be questioned whether 
‘the celebrated Inigo Jones” would consider Goldicutt’s publication 
of Heriot’s Hospital, particularly complimentary, since the account of 
it is dispatched in less than a page und a half, without any thing being 
said in regard to the structure itself. Yet its beauties certainly re~ 
quire to be carefully pointed out, for they ure of a kind quite invisible 
to unprejudiced eyes. Not so, however, the defects, they being glar- 
ing enough. The entrance tower might be supposed to have been 
intended as a whimsical burlesque on modern applications of the an- 
cient orders; and the whole is no better than an architectural hotch= 
potch—an unintelligible, Babel-like jargon of styles jumbled up together. 
Still, for aught I can tell, the Doric entrance and Corinthian patchwork 
above it, may be precisely that part of the design which finds most 
admirers. The great charm after all, 1 suspect, lies in the name of 
Inigo Jones: take away that, and few persons would be able to dis- 
cern any beauty or grandeur in it whatever. — sae aed 

VI. In the “Magasin Pittoresque” it is said that the windmill, built 
by him ut Chesterton in Warwickshire, does Jones no less honour than 
the palace of Blenheim”! It is a wonder the writer did not fuvour us 
with the information that Inigo Jones was the father of the equally 
“ celebrated’? Tom Jones, of whom there is a tolerably well written 
life by one Mr. Henry Fielding, an author not very much inferior te 
some of the second-rate geniusses of our own enlightened age. 





@ HISTORY OF DECORATIVE SCULPTURE IN FRANCE. 
By Acsert Lena, Architect. 


Translated for the Civil Engineer and Architects Journal, from the 
C f Revue Generale de? Architecture. ) 


GAULISH PERIOD. 


* Fu the earliest men, in however rude a condition, have always 
been fond of decorating their dwellings, an impulse to which the Celts 
aad the Gauls gave way, and of which we find many evidences in their 
monuments. the coasts of Britany, and on the aides of Druidic 
qnonuments, we see rude sculptures of rays and spirals so combined as 
to produce-szomething of a decoretion. On the well known peulvan or 
yough obelisk of Kervéatou in Finisterre, we find the head of a bull 
yepresented in euch a way as to enable us to comprehend the outline. 
O -other monuments which preceded the civilization of Gaul by the 
Greeks and Romans, except those of the Druids, having perished, we 
are deprived of the opportunity of describing the mode of omamenta- 
tion adopted by the Aborigines. 

GREEK PERIOD. 


The Phoceans, as is shown by the remains preserved in the Museum 
af Marseilles, brought into Gaul the elements of Asiatic art, which 


they used with taste. In 1773 NM. Grosson, an inhabitant of that city, 
published a quarto volume,* in which are engravings of many ancient 


snonuments, found within the boundaries of the old colony. Notwitb- 
standing the mediocrity of the representations, we cau easily recognize 
ow come of the tombe, decorated with bas reliefs and inscriptions, how 
completely they bad succeeded in imparting a classic taste, the 
crowns of olive leaves, aud wreaths of flowers and foliage boast the 
game elegance as on the coasts of Attica or the Peloponnesus, Caria or 
Ionio. On the borders of the territory of the Greck colony, in a place 
called Le Bas Vernégues, near the Pont Royal, on the road from Aix to 
Lambesc, is to be seen a temple of the Corinthian order, evidently of 
a Greek character, both as regards its gencral composition and the 
atyle of its mouldings and ornaments, as may be judged by the follow- 
ing engraving, 


Fig. 1—Leaves of the capital of Vernégues. 





The capital of a grave form, notwithstanding the richness of its de- 
tails, is decorated with sharp cut leaves, like those still to be seen at 
Athens, and on the cousts of Asia Minor. It reminds us of the folia 
used in the decoration of the capitals of Pompeia, sculptured in the 
Hellenic school. Inthe temple of Vernégues, the bases of the columns, 
the mouldings of the pedestal, and the proportions of the architraves 
have evidently been designed and executed by Creeks. 

The influence of the Asiatic colony was not limited to the bounds 
of the Marseillese territory, but was felt throughout Gaul, and thus it 
is we find at Vienne in Dauphiny, and at St. Remy-en-Provence, the 
ancient Glanum, traces of oriental art, us readily to be recognized there 
as in the fragments of the Phocean metropolis. 

When Gaul came under the power of the Romans the Greek spirit 
still survived, as we may see in the case of the two cities just men- 
tioned. At Viemne, the cupitals of the temple of Augustus and Livia, 
were executed on the Greek plan, as may be ascertained by the finely 
executed sharp leaves, and in the Museum of Vienne, formed in the 


cella of th te e be ‘ d . 
shows the Greek ohio recognized more than one fragment which 
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_fAvever, 


The tomb of St. Remy, mised for a Roman personage, as the in« 
scription, figures and bas relief show, was also of Greek workmanshi 
this we can trace iu the fragment of a capital represented in the fol« 
sides engraving, and further proved by the Greek contuur of the 
mouldings. 


Fig. 2— Leaves of the capital of St. Remy. 





The capitals surmount the columns, decorating the upper partZof 
the tomb; the sculpture of them is broad und well massed. 

The triumphal arch at Orunge is 2 monument cotemporary with the 
first victories of the Romans in southern Guul, in it we trace some~ 
thing Greek, every detail serving to remind us, insome degree, of that 
schuol, The composition of the mouldings of the entablature, and 
particularly those ut the top of the architrave bring to mind the pro» 

€8 scen in the ancient edifices of Asia Minor; a cavetto is seen sure 
mounting a line of ova, reposing on a string of pearls, a detail come 
pletely lonian.* The modilliuns, decorating the principal cornice of 
the arch, have a remarkable peculiarity which is met with in the 
octagonal monument at Athens culled the Tower of the Winds, and as 
we shall hereafter see reproduced in the Maison Carrée at Nimes, an 
edifice of a later date than that on which we are now treating. These 
modillions are sculptured in un inverse way from those which de- 
corate all the ancient entablatures, the larger part, instead of rest- 
ing against the cornice so as to form a. cunsale, is on the contrary 
near the outer edge of the corona, a very rational arrangement by the 
bve if we consider this part of the decoration as being derived from 
a wood building, und as the expression of the pendent extremities of 
the rafters, supporting the tiles. The resemblance between this entae 
blature at Orange, and the Athenian edifice, which as it is described by 
Vitruvius,? taust be of ancient date, comes in confirmation of the ine 
fluence exercised by Greece on architecture and its details in southern 
Gaul. A specimen of the Greek palmetto is to be found iu the midst 
of the foliage of the upper ogee of the impost of the Arch at Orange. 
The coffres, decurating the arches ure executed with more delicacy 
than in any Italian monuments, particularly in the double arches, where 
we observe a happy arrangement which adds to the finish of the exee 
cution, In generul, the Sataan monuments of southern France show 
in their ornamnentatien a lightness of tuuch which may be attributed 
to the Greek schuol us introduced by the Phocean colony. 

We huve already shown what Hellenic elements are observable in 
the tomb of St. Remy; the sume we have to notice in the triumphal 
arch of that town, pasticularly in the duuble arches decorated w ith 
arabesgues, The archivolts of this monument, as well as those of the 
triumphal arch of Orange, are.decoruted with foliage and fruits, tuken 
from the produce of the eountry, an interesting ornament as it makes 
us acquainted with the state of eulturc at that date.t 


ROMAN PERIOD. 


Out of Provence we perceive a considerable change in the style of 
ancient architecture, approaching to the Roman forms, of which Nimes, 
one of the richest cities of Europe in antiquities, affords many exam- 

les, having been for a long time opulent enough to construct fine 
ildings. Augustus ae walls to Nimes, as is attested by an inscrip- 
tiow on the gate, still bearing his name. The Coriuthian capitals of 
the pilasters of this gate are executed with breadth, and remind us of 
the style at that period adopted at Rome. To the same emperor is 
attributed a portico which decorated the fountain of the Baths, the 
iy Saar of which are preserved on the site of the Temple of Diane. 
In the Maison Carrée are two of the finest bases ever sculptured by 
ss esa ame epee srarvseshepeen ase epanevreremin ise dvrenasmar tanec sreta tesa PP TCT 
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the ancients, also parts of the fountain.* At the temple of Diana are to 
be seen many fragments of richly ornamented double mouldings, which 
decorated the lower part of the great pedestal or stylubate in the cen- 
tre of the Baths. They. are beautifully executed. Neither must we 
omit the long marble frieze of the stylobate of the fountain preserved 
in the Maison Carrée. 

The temple of Nimes, known by the vulgar name of the Maison 
Carrée, and built in honour of the grandsons of Augustus, was executed 
by skilful artists; the capitals, in the Romen manner are broadly 
modelled, but we can see here, as well us on the frieze, ubundant 

roofs of a difference in the skill of the several workmen employed. 

he modillions of this temple, as we have already mentioned, exhibit 
the same peculiarity as those on the Triumphal Arch at Orange, but 
being deeper cut, they are evidently imitations. The great gallery or 
colonnade around the temple, forming the sacred bonndary, shows the 
same style of sculpture as the temple itself, but with less luxurianc; 
in the details: the frieze was formed of garlands, fraits and flowers, 
bound with flonting ribands, 

Antoninus, who was a native of Nimes, adorned that city with many 
important buildings. To him are attributed a temple aud a basilica 
dedicated to Plantina; and the fragments of sculpture collected in the 
Museum, apparently belonging to this golden age of art, fully bear out 
their cluims. Among these may be remarked the eagles supporting 
the olive garlands ; and a frieze composed of ox sculls, supporting gar- 
lands of fruit, 

Vienne, the rich Museum of which is formed in the temple of 
Angustus and Livia, possesses more than one fragment of the best ages 
of Roman art. Here are to be seen the cornice, frieze and architrave 
of a beautiful entablature, on the frieze uf which is particularly to he 
remarked the rosette which serves to unite the bends of the foliage. 
The cornice is less remarkable, showing as it does in its modillions 
evident symptoms of the decline of the arts, first, because their form 
is that of a consule en talon, little in harmony with the richness of the 
other members; second, because these modillions are all decorated 
differently, which is contrary tu the strict rules of the best periods of 
art. It is singular that area all the remains of ancient art those of 
France alone should be found to present these departures from the 
argh rule, an exception which we shall have occasion to remark 

oth during the history of the Roman period, and of the middle ages, 
in which this variety of form became the parent of riches to a new 
style. Inthe Museum is also to be seen a beautiful piece of monv- 
mental sculpture, forming a frieze, and consisting principally of an 
eagle attacking a serpent. It seems to belong to the time of Septimus 
everis. 

Arles, a city of little importance hefore the time of Constantine, 
rapidly increased under the ie of that prince, and became to a cer- 
tain extent, the Grallic Rome. Extensive buildings, still in existence, 
serve to show its splendour, but art was no longer what it was under 
the Antonines, the theatre, capitel, amphitheatre, and great ceme- 
tery or elyseum, stow by the bad taste of their details, and the trans- 
position of the principal members of the styles, how complete waa 
the decadence. The capitol, of which a part is still to be seen in the 
Men's Square, consists of a ruin composed of two columns, crowned 
with an entablature and the fragment of a pediment; the ornamental 
sculpture is neglected, the frieze being composed of scrolls without 
character, while in the capitals, the bad proportions of the leaves indi- 
cate the period of ignorance at which the monument waserected. The 
theatre exhibits greater signs of decadence than even the cxpitol, the 
entablature of the lower story presenting the greatest anomu.ies, the 
sculptors have placed a frieze decorated with triglyphs and rosettes 
immediately above the capitals, where the architrave ouglit to be: 
then come a frieze in bad taste, and a badly proportioned cornice. 
In the Museum at Arles is preserved part of a marble entabluture, 
which appears also to belong to the time of Constantine ; the modil- 
lions varying every two and two in their decoration, which we have 
already pointed out as contrary to the principles of classic antiquity. 

The walls of the city of Sens, of which the destruction, going on 
even now, presents numerous detuils of ancient architecture, placed by 
the Remaus themselves on hasty foundations made in the time of the 
Emperor Julian, have afforded several cases avalogons tu those we 
bave mentioned under the bead of Arles. 

The city of Autun, celebrated in Gaulish history and the capital of 
@ province, hes preserved some remarkable monuments. Those in 
the best condition are two gates attributed to Constantine, who was 2 
teat patron of the town. These two military constructions are in 
good style, both as regards the urchitecture and the ornayental sculp- 
ture, notwithstanding the well known general decadence of art 
"oy Aamo genes ep at crates RACES Rie Tt 2c NET CORRES LT rs SUP etn te . 
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revailed under the first Christian emperor. In the same city 
ent entablature of the Gullo-Roman epoch, which affords an 
example —— in France, of modillions sculptured on the angle of 
the corona. The omamental details of this fragment show one of the 
Jast periods of Roman art in Geul; we can however recognize the fer 
tile imagination of the nativo artists, in the variety of mof*ree in the 
sculpture, which chenge the form and character of each modillion. 

A triumphal arch of large proportions is formed in the walls of the 
city of Rheims, and is now known as the Gate of Mars. The constrac- 
tion has been attributed to Cesar by some modern writers, although 
there is nothing to give any fum-ation to this notion. An examina- 
tion cf the sculntural cletails cf this edifice is enough to prevent its 
being assigned to any period anterior to the Tower Emy/re, and per 
haps it ought rightly to ba placed in the time of the emperor Julien, 
who fought often enough in the East of Gaul to obtain triumphal 
honours in a provincial city. In this monument the sculpture is of 
most uncommon barbarism, the foliage being scarcely of a recognizable 
form; the capitals cut of proportion surmount he: vy and badly chiselled 
columns, and the monidings of disagreeable eae are made heavier 
by ornaments of which the model is a large hole in the midst of a 
shupeless leaf. 
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HISTORICAL SKETCH ON THE USE OF BRONZE IN 
WORKS OF ART. 
By Cesar Daty, Architect. 


(Translated for the Civil Enginer and Architect's Journal, from the 
Revue Generale de 0? Architecture. ) 


( Continued from page 219. ) 


Tar exertions of the Italian artists excited general emulation 
throughout Europe; and in a very short time every country used 
bronze for the decoration of its public edifices, and to transmit to pose 
terity the deeds of its hings and great captains. Italy erected statues 
to the Medici and the Farnese, Spain to Philip IM, Russia to Peter 
the Great, Sweden to Gustavus Adolphus, and England to Charles Ist. 
Much might be said with regard to the progress of this urt, but we 
copsider ourselves obliged on account of the extent of the subject to 
limit it to the history of bronze in France. 

It was under Louis 14th, that this art made rapid progress through 
the enlightened endeavours of the two brothers Keller, whose princi« 
pal master pieces are yet to be seen adorning the royal palaces of 
Versailles and the Tuileries. In 169, Balthazar Keller cast in one 
piece the equestrian statue of Louis 14th, modeled by Girardon. This 
colossal mass was more than seven yards high, and yet weighed only 
26,072 kil. (57,50 tb.) It seemed however as if the art of founding 
had only attained this state of perfection soon to fall into decadence ; 
the equestrian statue of Louis Loth, cast by Gor in one piece, from the 
model of Bouchardon, wid afterwards raised on the Place de la Con= 
corde, was only 5-40 m. (1° ft. 9 in.) in height, while its weight was 
29,370 kil. (64,775 ib.) During the revolutionary crisis, the only bronze 
work was limited to canon; but under the Empire, bronze was again 
appealed te, to take its place among the other arts in representing the 
military triumphs of the Frenclt. Unfortunately the art had been too 
long negiected to allow of success, und some of the first essays were 
not prosperous, the statae of Desaix was a complete failure, and the 
Coiumn of the Place Vendome is far from being a master-piece of 
founding. 

According to M. Payen, to whom we are indebted for the rida 
details, the execution of the Desaix statue was put up to contract, an 
it was undertaken for 100,000. (£4,000), u price in which the bronze 
was not included. ‘The contractor gave up his bargain to a beil- 
founder, and he hnuwing nuthing of the fashioning of such great works, 
and calculating upon the busis of his ordinary limited operations, en- 
gaged io do it for 20,000f, (£500): but in order to economize as much 
as possible, he required that the sculptor should be forbidden from 
superintending the moulding. ‘The most difficult liollows were filled 
up, in order te avoid the trouble they would occasion; an attempt was 
made to mould in sand with frames, furnaces were erected, aud an ill- 
constructed scaffolding, aud after many uscless arrangements und ¢x« 
renses, the bronze was fet out, and having burst the moulds, ran about. 
‘rus the operation completely failed, a good deal of the bronze was 
lost, and it was necessary to begin agaiu. The founder then tried to 
cast the monument in pieces, but not arranging his moulds well, nor 
seouring:a uviform mixture of the metal, the pieces roduced were 
dissimilur. He manogeil however to fit them together, but all the 

roportions of the figure were altered, and as these defects could not 
te remedied by the chisel, a most wretched monument wus produced, 
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When the Column in the Place Venddme was erected, the same 
faults were repeated ; a bargain was made with an ironfounder, who 
had never been engaged in bronze work, he however had the temerity 
to undertake the moulding and finishing at one franc per kilo. (9d. per 
2%.) The government on the other side undertook to deliver to him 
in guns, taken from the Russians and Austrians during the as (ot 
of 1605, the quantity of bronze — for the completion of t! 
enormous monument. The founder used a furnace he had for sagen | 
iron, but not being aware of the phenomena of bronze casting, 
urged by his vanity to attempt in the first instunce the casting of 
several of the t pieces of the base of the column, he encountered 
several defeats. Each time he necessarily altered the alloy by oxidiz- 
ing the tin, lead and zine, which metals so oxidized passed into the 
scorie or were carried off by the current of warm air. He did not 
perceive this cause of continual loss, and continued to produce the bas 
reliefs; but it may be readily conceived that they contained more 
Hae than the bronze of the guns. When the founder had got two 
thirds through the column, he found out that he had got uo more metal, 
and being, according to contract, responsible for the metal delivered 
to him, he was at once ruined. In this lamentable situation he tried 
to melt up the white metal obtained from the reduction of the scoria, 
amd a large quantity of refuse metal which he had bought up at a low 

ice. The bas reliefs which he obtained from the mixture of all 

ese materials were marked with blotches and lead spots, their colour 
from a dirty grey became quite black; the authorities refused to re- 
eeive work so defective, and put his foundry under sequestration. 
He succeeded, after much petitiuning, in obtaining a committee to 
examine his accounts, which was composed of two chemists, two 
architects, two mechanical engineers, and two founders, with an auditor 
of the Council of State for the chairman. The weight of each piece 
delivered by the founder was known; specimens were taken from 
them, and the proportional parts weighed, from which was made an 
ingot representing the mean composition of the whole column, It was 
then found by analysis that it contained : 


Copper = = += 89410 
Tio 7 ss - 7200 
Lead = = = «= 3313 
Silver, zinc, iron «= «© 047 
100 


The committee then tonk specimens of bronze from the guns re- 
maining in the government stores, and an ingot was formed to repre- 
sent as nearly as possible the mean composition. The analysis of this 
ingot gave the following proportions: 


Copper 2 =» 84380 

in - - - - 1-040 
Lead ~ - : = One 
Silver, zinc, iron, loss » Ur49s 
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It was further known, that the law in France had fixed the composi- 
tion of gun metal at 9%) parts of copper and 10 of tin per cwt., but that 
this law was never well executed, and during the revolution scarcely 
attended to at all; it was also known that these foreign guns were of 
a more complicated and baser alloy than the Rrensh: Taking all 
these circumstances into consideration the committee were of opinion 
that the founder had produced an alloy, if not superior, at least equal, 
to that which bad been Sel to him; and that they considered that 
he could not be charged with fraud in his contract. The chemical 
operations further explained the whole proceeding; by making separate 
analyses of the specimens of the great bas reliefs, the shaft, and the 
capital, it was found that the first had only 006 alloy per quintal; the 
second, particularly towards the upper part, and the third contained 
as much as 0-21. It was therefore evident that the founder not know- 
ing how to manage bronze, had refined his alloy by several times re- 
melting, and consequently diminished the total weight, and that to 
make up for this loss, he was obliged to put into the last castings the 
white metal extracted from the scorie. Thus he had given bronze of 
too good alloy in the beginning, which had obliged him at last to make 
the alloy too low. The moulding of the several bas reliefs was so 
badly executed, that the chaser employed to go over them, removed 
by chiseling or filing, a weight of bronze equal to 70,000 kils. (7 tons) 
by were given to him, besides a sum of 300,000f. (£12,000) pai 


It was certainly bard to pay so dearly for experience, but fortana 
it was profitable; not boweees that all the ibe vent bronse disor 
France have been more successful, for the founders had to submit to 
neveral severe checks, and were Sop to study the processes, and 
proportions necessary to form a good alloy. Thus when in 1817 Lemot 


‘was employed to cast the equestrian statue of Henry 4th, now on the 
Pont Neuf, he at least took the precaution to take specimens from three 
bronze statues of Keller at Versailles, which were the best, with ree 
gard to casting, green colour, and the grain. The following is the 
result of his analysis. 


No. 1. 9, 3. Mean. 
Copper 91:3 91-68 91°22 91:4 
Tin - = i 232 1:78 1:7 
Zine 20- = 609 4:93 5°57 5°53 
Lead = 161 107 1°43 1°37 

100> 100: 100° 100: 


Lemot thought that he had gained experience enough from these 
analyses, but he did not escape from serious difficulties during the 
casting. Wishing to make use of the furnace, which had been built 
for casting the equestrian statue of Louis 15th, formerly in the Place 
de la Concorde, but the furnace not having sufficient draught for the 
fusion of Keller’s alloy, in which there was more copper than in that 
of the statue of Louis 15th, he was obliged after several trials to make 

eat charges, and still the casting did not perfectly succeed. The 

dy of the king had several hullows in it, and the belly of the borse 
failed, a hole su large having been formed that it was obliged to be 
pee up: further 14,000 kilo. (14 tons) of oxidized rubbish was sold 
o 


Casting in bronze, although presenting only slight difficulties in the 
manufacture of objects of small dimensions, has always required greater 
responsibility when it is fequired to form considerable masses, per- 
fectly homogeneous. The component metals are deficient in energetic 
affinity for each other, when in fusion tend to separate in the order 
of their densities, and, when the less fusible begin to solidify, the 
others in a liquid state, rise up towards the top, where the easy 
oxidation of a component purt of the alloy always causes the risk of 
refining the metul. Besides these great obstacles, others are encoun 
tered in calculating the several component parts of the bronze, where 
it is wished to obtain precisely the required quantity of metal for the 
object tu be cast, also in the preparation of the model, the construction 
of the furnace, and the disposition of the moulds. These and other 
difficulties expluin how many abortive attempts sometimes preceded 
in former days the casting of a large work in bronze. They point out 
why Fulconnet was 15 years casting the equestrian statue of Peter the 
Great, which a, ahh on an immense monolithic pedestal at St. Peters- 
burg; why the Kellers were 9 years casting the statue of Louis 14th; 
why Buuchardon and his successor Pigalle took 8 vears for that of 
Louis 15th, on the Place de la Concorde; why the statue of Desaix, 
and we may almost say the Column of the Plice Vendéme, failed, and 
why the great equestrian statues we have mentioned did not come 
perfect out of their moulds. The statue of Peter the Great was ob- 
liged to be begun again from the knees of the Czar and the breast of 
the horse, to the top of the statue. Bouchardon had much trouble in 
Piel the delicate forms of the horse in bis beautiful equestrian 
statue of Louis 15th, which were badly produced in the lower part, 
and we have related the difficulties encountered by Lemot and Pigpiani 
in casting the statue of Henry the 4th, difficulties which lasted four 
years. We cannot better finish this essay than by mentioning those 
which have just been surmounted in casting the various parts of the 
July Column, and for the better effecting this we sball compare it with 
the Column of the Place Vendome, which is the only one having any 
analogy to it. The Vendéme Column is only coated with bronze, and. 
the largest pieces are only five yards in extent, while each of its tame 
bours is composed of six pieces, and the whole cost of the column in 
specie and metal provided by the state was 2 millions (£80,000). 

he July column on the other hand is entirely of bronze, and each 
tambour is in one piece, the base of the column extends about 16 yards, 
and the capital at the most extended place has the enormous dimene 
sion of 26 metres, 85 feet. This column however only cost 1,172,000 
francs (£46,880). 

Inequalities in the thickness of the parts constitute one of the great 
difficulties of casting, because the thin parts cooling rapidly, the 
thick parts slowly, the shrinking of the former taking place sooner 
than that of the latter is apt to split the metal. It may be also cone 
ceived that the shrinking of 9 large object is so much more than that 
of a small one, as its dimensions are greater, and the necessity for 
— this into consideration causes a Fresh difficulty in the construc- 
tion of the mould, which must be calculated so as to provide for 
contingency, It is easy in the same way to conceive that the, least 
motion of fhe mould, during the o on, will cause the required 
thickness to be exceeded. These considerations will. explain the 
difficulties which had to be sarmonnted in casting the several parts of 
the Column of July, and as to the statue we cannot do batter rer 
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publish an extract from the report of M. Hericarb-de Thury, made to 
the Societé d’ Encoura, , 00 the improvements introduced by M. 
Soyez in the moulding of bronze sculptures. 

“This statue 4°25 m, (14 feet) in height, supported on the toe, 
and bending forward, presented great difficulties in the moulding, and 
still greater in the casting, os the solidity of the statue depended on 
the extreme lightness of the upper parts, and the strength of the leg 
on which it is supported. Had the old methods been resorted to, the 
figure would most probably have failed, or have been tried in several 
alocea: because the upper part being very thin would cool down im- 
mediately, while the lower part cooling more slowly, would have con- 
tracted on itself, leaving at the ancles an opening of about 25 milli- 
metres (an inch), the metal contracting from 12 to 14 millimetres per 
metre ($ an inch) and the statue would undoubtedly have been lost. 
To obviate these difficulties, M. Soyez determined upon casting it 
head downwards, by which he diminished the danger, I say diminished, 
for in this posture, the mould must have yielded, or the leg broken 
above the ancle. To provide for this, M. Soyez placed on each side of 
the foot a branch of copper 6°6 met. (26 in.) broad, finishing in a strong 
head, so as to force the foot to contract on the knee. Further these 
branches were so managed as to be rather thinner than the leg. Full 
success crowned the trial of this bold and ingenious innovation, the 
casting of this admirable statue succeeded in every detail, being per- 
haps the first time that a figure of this importance was cast without 
any defect. The thickness of the statue is from 4 to 5 millimetres (a 
sixth to a fifth of an inch) in the upper part, except the wings, which 
are only 2 millimetres. The supporting leg is 55 millimetres (24 
inches) thick, beginning from the ancle, and progressively diminishes 
in thickness up to the thigh.” 

The monument of July undoubtedly marks a new era in the history 
of the urt of bronze casting, and places France in the first rank in its 
pursuit, and in order to do justice to M. Soyez, we must mention some 
of the improvements effected by him. This artist has got rid of 
the use of iron as a means of consolidating isolated parts of figures, 
and particularly in supporting members; he casts these parts full by 
turning the figure upside down, which is an important innovation. He 

ets over the resistance of the sund of the mould on the contraction of 
the metal, not only by the weight of the mould, but by the progressive 
tenacity of the bronze while cooling. This tenacity, which may be 
considered as proportional to the urea of the section of the part so 
cast, is increased at pleasure by accessary parts placed in the mould 
according as they are wanted. It is thus that the Genius of Liberty 
was cast, having as it were a second shapeless leg placed parallel to 
that which supports the figure, and intended tu become at the period 
of contraction, auxiliary to the statuary leg to which it was united by 
the two extremities. Thus also was cast the bent back leg of the 
horse of Charles Emmanuel of Savoy. In order to prevent this lep from 
breaking in the ham when cooling, the foot was united to the thigh by 
a strong tenon, which was afterwards chiselled away. 


ENGINEERING WORKS OF THE ANCIENTS, No. 7. 
WORKS OF HERCULES. 


Besipes the performance of the Egyptian Hercules ulready mention- 
ed, Diodorus Siculus, Book 4th, gives an account of several works of 
the Greek Hercules. Not to speak of the operations attributed to 
him at the Straits of Gibraltar, there were two hydraulic works in 
Greece said to have been executed by him. The large champain 
country about Tempe being all over 2 stagnant lake, he cut trenches 
through the lower grounds, and through these trenches drained all the 
water out of the lake, by which means were reclaimed all the pleasant 
fields of Thessaly as far as the River Peneus. In Beotia he did quite 
the contrary, for to puvish the Minyce it is related that he caused a 
Tiver to overflow the whole country, and turn it into a dere pool. 
In his passage of the Alps from Gaul, an expedition in which he was 
the Aiea of Hannibal and Napoleon, he levelled and opened the 
rough and difficult ways to make way for his army and carriages. In 
Italy Hercules performed some remarkable works about the Lake 
Avernus, for whereas the lake extended as far as the sea, Hercules is 
said by casting up carth, to have nig tage up its current, and to have 
taade the way near the sea, called the Herculean way.—In Sicily to 
express his good wishes for the inhabitants, he caused a pond or tank 
to be sunk near the city of the Agrineans, four furlongs in compass, 
which he called after his own name.—In Greece Hercules had the 
farther merit of ne diverted the River Achelous into another 
channel which he had dug for it. This irrigated a considerable part 
of tle country, and was done to please the Calydonians. It gave rise 
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to the poetical fable that Hercules fought with Achelous transformed 
into the shape of a bull, and in the conflict cut off one of his horns and 
gave it to the Etolians. This they call Amalthea’s born, in which the 
poets feign that there grows all manner of summer fruit, as grapes, 
apples, and such like, not the only time by the bye that engineers have 
filed the horn of plenty. 


DEDALUS-—ENGINEERING FESTIVALS. 


Diodorus ives a long account of Dedalus, from which we have 
made the following extracts. Dedalus was an Athenian of the family 
of the Erechthide, being the son of Hymetion, son of Eupalamus, son 
of Erechtheus, King of Athens. He was extraordinarily ingenious, and 
very studious in the art of architecture, an excellent statuary and en= 
graver upon stone, and improved those arts with many notable inven- 
tions. Dedalus was obliged to flee to Crete for the murder of his 
nephew Talus, who was killed by him out of envy. To Dedalus is 
attributed the invention of sails for ships. After leaving Crete he 
staid with Cocalus and the Sicilians, in whose country Diodorus, a 
native, says that works of his were to be seen in that day. 
While on the subject of Dedalus we must not omit what the Bio- 
raphie Universelle says on the subject of festivals established in his 
1onour. When the Plateans returned to their native city, 31) B.C., 
after an exile of sixty years, they instituted an annual festival called 
Dedalia, which every sixtieth year was celebrated with extraordinary 
magnificence. All the trees cut down were made into statues called 
Dedala. The nume of Dedalia was also given to a Theban fete in 
honour of the recouciliation effected between Jupiter and Juno by 
Cithero. 
TALUS. 


Talus is sometimes called Atalus, Calus, and Acalus; he was the 
nephew of Dedalus, as before mentioned, and murdered by him. Bei 
the son of Dedalus’s sister, and but a young boy, he was bred up wit 
his uncle to learn his trade. Talus for ingenuity exceeded his uncle, 
and invented the potter’s wheel; he got likewise a serpent’s jaw bone, 
and with it sawed a little piece of wood asunder, then in imitation of 
the touth in the jaw, he made the like in iron, and so be found out an 
instrument for sawing the greatest pieces of timber. He invented 
likewise the turner’s lathe and many other tools. 


PROMETHEUS—CRETAN HERCULES—VESTA—-MINERVA=—-VULCAN, 


Prometheus is according to some the first who stole fire from the 
gods, and bestowed it upon men (Book 5th), but the truth is he found 
out the way how to strike fire out of flint or stone. The Idei Dactyli 
are also said to have found out the use of fire. They discovered the 
nature of iron and brass to the inhabitants of the Antisapterians, near 
the mountain Kerecynthus, and taught the manner of working it, and 
because they were the first discoverers of many things of great use 
and advantage to mankind, they were adored and worshipped as 
gods. Oue of them they say was called Hercules, a person of great 
renown. After them were nine Curetes who invented swords and 
helmets.—Vesta invented the building of houses, and upon this ac= 
count almost every body sets up her statue in their houses, and adores 
her with divine honours.—Minerva was the introducer of architecture, 
and also according to our chronicler of the use of garments, so that 
architecture and tailoring according tu him boast one common parent, 
Vulcan they say found out the working of iron, brass, silver and gold, 
and all other metals that require forging by fire; and the general use 
of fire in all other cases was found out by him. 


XERXES—~-AGRIGENTUM-——PHEAX——-THEMISTOCLES==DIVERSION OF 
THE NILE. 


The Eleventh Book of Diodorus, is on Greek history, he mentions 
Xerxes throwing 2 bridge over the Hellespont, and cutting a canal 
through Mount Athios. 

The Agrigentines in Sicily having acquired pent spoil by the defeat 
of the Carthaginians, took the greater part of the prisoners into the 

ublic service, and employed them in cutting and hewing stone. They 
not only set them to build the largest of the temples, but made water 
courses and sewers underground, so great and wide, that though the 
work itself was contemptible, yet when done and seen was worthy of 
admiration. The overseer and master of the work was one Pheax, on 
excellent artificer, from whom these conduits were called Pheaces. 
The Agrigentines likewise formed a tank for fish, at great cost and 
expense, seven furlongs in compass, and twenty cubits oF This by 
neglect of succeeding ages, filled up with mud, and at last throug 
length of time turned wholly into dry ground; but the soil being very 
fat and rich, it:was planted, and yielded the city a large revenue. 

Themistocles has the merit of projecting and carey ing into effect the 
construction of a haven at the Byron, by which the naval power of 
Athens ‘wes greatly increased. The account of his negoviations with 





the easemblv of the people is of mach interest in an historical 
bunt not immediately relating tothe end we have in view, we are com- 
ad to omit it, 
In the 2 lat chapter is mentioned the diversion of the Nile during 
the war between the Persiuns ond Egyptians. 


BLOCKING CP OF THE ECRIPTS. 


Tn his 18th Book our historian describes the measures taken by the 
inhabitants of Kubera on their revalt from the Athenians. This island 
being separated from the continent only by the narrow strait of the 
Euripos, they solicited the Beotians to assist them in stopping it up, 
in order that they might receive assistance against any attacks from 
the Athenians who were inasters of the sea. To this the Beotians 

eed, and all the cities set upon the work, and every one strove with 
diligence to perfect it, all the citizens, foreipners and strangers bein 
set to work. The mole began ot Chaleis in Euboa on one side, an 
at Aulis in Beotia on the other, that being the narrowest part. 
straits the sea was very boisterous and rough, but after this work mac 
more unquiet and raging, the pasauge heing made so very straight and 
narrow, that only one ship could pass through. There were forts built 
on both sides upon the extremities of the moles, and wooden bridges 
made over the currents for conuunicativn. 


Our author gives an account of several sicges by the Carthaginians 
in Sicily, who appear from his account to have been as skilful us the 
Greeks in military warfare. At the siege of Himera in Sicily, Hannibal 
the elder (Book 13th), undermined the walls, supporting them with 
great pieces of timber, which being set a-fire, a great part of the walls 
suddenly fell down. 

In the 20th Book, in the acrount of the expedition of Agathocles 
into Africa, there is a description which mentious, the couutry as 
well irrigated and supplied with canals and sluices. 


MACEDUNIAN BOLD MINES. 


Philip, King of Macedon, (Rook I6th), having taken Crenidas, and 
called it Philippi, 6o improved the gold mines in those parts, which 
before were but inconsiderable and obscure, that by building of houses 
fos the works he advanced them tu bring in a yearly revenue of above 
a thousand tuleuts. 


The siege of Tyre by Alexander the Great, recounted in the 16th 
Book, required the execution uf works ona very preat scale. Alex- 
ander demolished Old Tyre, as it was then called, and with the stones 
eartied by many thousands of men, raised a mole two hundred feet in 
breadth across the sea, which by the help of the inhabitants of the 
neighbouring cities, who were impressed for the purpose, was speedily 
carried out a considerable way. This mole was afterwards injured by 
a violent storm, when Alexander cuused it to be repaired with trees 
laden with earth, and so again brought it near the city. By this and 
many otber operations he was able to take the city, after a gallant de- 
fence, in which the inbabitants displayed much ability. 

in the memoraudum books of Alexander examined after his death, 
(Book ith), were found heads of six colossal plans, among which were 
the following,—that » plain and easy roati should be made straight 
along the sea coast of Africa to the Pillars of Hercules, that six mag- 
nificent temples should be burt, and that arsenals and ports should be 
made in places convenient for the great navy he contemplated. ~~ 
things, altheugh highly approved by the Macedonians, yet because 
they seemed things beyond all measure impracticable, were desired 
to be laid aside. 


During the Seleuctan war, (Book 19th), the Macedunians under 
Eumeves encumped on tle bunks of the Tigris, about three hundred 
furlongs from Babylon, Seieucus oceupving the river with o flotilla of 
smull vessels. The Seleucians, having sailed to an uld water course, 
cut down the bauks ul a part where it had been filled up from length 
of time, upon this the Macedonian camp was surrounded with water, 
and all the tract of ground overflowed, wo that the army was in great 
danger of being utterly lost. At lust removing a great part of his 
army in flat bottom boats, be caused all the Maccdontans to repass the 
river, and then for the purpose of recovering his carriages and bagguge, 
by the direction of one of the native inhabitants, he set about cleansin 
such another like place, by which the water might be easily diverted, 
and the gruund all round about drained dry. When Seleucus per- 
ceived tins he pranted a truce, and the works were suspended, 

In the sume Look is the account of the natural inundation, by which 
the vity of Rhodes was so much injured. Rhodes being built in the 
form of a theatre, and the rain very heavy, the water ranfer the 
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art into ene place, 2nd: the- lower parts.of the city were presently: Giled 
with water, fur the: winter being locked upon ss-over, no sage been 
taken to cleanse the chaunele and sewers, and the pipes Hikewiae-in 
the walle were chaked up, so that the water stood several feet deep, 
until part of the city wall breaking down, the pressure was saddemly 


. relieved. 
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PILEWORK. 


In & mention of the Cimmerian Bosphorus in Book 20th, it is related 
that the king’s palace was surrounded with the river Thasis, and that 
there was a roa to it through the fens, guarded with forts and towers 
of timber, raised upon pillars over the water. 


DEMETRIUS POLIORCETES. 
We find in the 20th Book a long account of the siege of Rhodes by 
extengie 


the celebrated Demetrius, who among other works made 

mines under the city walls, which being told to the Rhodians, by a 
deserter, the Rhodians made a deep trench along the walls, which was 
now ready to be tumbled down, and forthwith fell to countermining, 
anil at length met the enemy under ground, and so prevented the mine 


from proceeding auy farther. 


MR. MUSHET’s PAPERS ON IRON AND STEEL.—No. 2. 


Sin—The opinions adopted by Drs. Ure and Karsten respecting the 
quantity of carbon in iron, namely, avsigning to white cast irog a 
larger proportion than to gray, and taking the manifestation of the 
graphite fracture in the latter asa certain sign that the quantity of 
carbon in the metal is on the decrease, appear to me so much at 
variance with, and subversive of, all that practical men have under- 
stood and believed upon this subject, that it is my intention, with 
your permission, to make afew remarks upon the natter, in order to 
ascertuin, by an eximinntion of fucts, how far they are borne out by 
the appearances which we every duy see exhibited on the scale of 
manufacture, and in the manipulation of the metallurgical departuient 
of the laboratory. 

I hope your readers will not consider I have travelled out of my 
way to make any gratuitous observations on Dr. Ure’s most elaborate 
work further than the necessity of the case required, seeing his views 
of the subject are at direct variance with my table of the proportions 
of charcoal used in the fusion, and in forming the various qualities of 
iron and steel so frequently referred to in these letters. 

Asa prelude to the subject, and with a view to enable your readers 
to arrive at « more clear understunding of the points at iseue, I shall 
define and class the distinct characteristics which cast iron 
Nothing can be mure marked in the page of metallurgy than those 
divisions in the progressive stuges uf this metal: 


Ist. Steet-grained cast-iron, or crude steel, 

2nd. White cast iron. 

ard. Gray cast iron. 
In the alsence of chemical analyses, bat grounded upon numerous 
direct und comparative experiments, I have aaaidcect steel-prained 
cust iron to contuin from 1 te 1% per ceot., the white cast iron from 
13 to 24 per cent. and gray cast iron from 24 to 4, or, when richly 
carburetted, to 44 ur i per cent. 

Steel-grained cust iron is rarely to be met with at the blast furnaces 
in this country: decided traces of it are ovensionally to be found in 
the commencement of a blust, particularly should the furmace be 
started with too heavy a churge; a high temperature being required 
to maintain its fluidity, it either sets un the bottom of the furnace, to 
be cleared off afterwards by an alloy of gray iron, or it escapes with 
the white iron when the furnmee is tapped. At this juneture, which, 
when stecl-grained iron is produced, is always one of diffieulty in the 
affairs of the furnace, should the iron which has been obtained be 
examined, it will be found posseysed of a white fracture, frequently 
mixed with a portion of the steel-grained iron. 

Calcareous ores, however, aflord the steel-prained cast iron more 
as a natoral prodact; the supposed alley of the metal of lime with 
the iron prodnced from those ores, renders the white cast iron more 
lively and fluid than the gray, and becomes in some meagure a sub- 
stitute for earbon in maivtaining a considerable degree of fluidity, 
when the meta! is at any time pussiny into the steel-gmined quality, 
wo as it may be ron out of the furnace in quuntity, and with a com 

ratively clean cinder. 

Castings made of such iron possess a degree of h quite 
unknown in the general uperitions of the foundry they wil} beat up 
like soft steel, and acquire by hammering a permanent foxure: Ute 
malleable iron; but, us fur as my information and experiente g 
attempts hitherto to remelt it have'fatled. 

as tliy peculiar state of the metal 
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wicker of this country, yet the whole of his metallic produce, in pass- 


ing fhroagh the furnace; must have, in the first instance, been subjected 
to this process of steelification, before i abeorbed enough of carbon to 


constitute it white cast irop. It may, however, be produced at any 
time artificially, by exposing white cast iron, particularly of that 
quality that merges on the steel-grained, in an open or covered fur- 
nace for some time to the action of a red heat, the time of exposure 
to be commensurate to the thickness of the iron employed. This 
operation has the effect of discharging the white or lamellar fracture, 
and substituting in its place one of a grayish colour, very dense, and 
minutely steel-grained, the process itself being one of decarboni zation, 
and which, from its colour and softness under the file, ought not to be 


taken, as it sometimes is, for 0 manifestation.of an increased quantity . 


of carbon in the izon. 

Sud}y, a8 white cast iron occupies a position between steel-grained 
and graphite or geay ivon, and is frequently found merging in both, 
it of course possesses a variety of quality and character greater than 
either of the other twa, so as to render the details of experiments 
made with this variety of the metal subject to greater uncertainty 
than with the graphite or stecl-prained. 

Dr. Ure has assipned no definite quantity of carbon to the steel 
grained iron, but thut, in his estimation, it possesses a notuble propor- 
tion, may be gathered from what follows: he assigns to white cast 
iron a moximum dose of 54 per cent., and ‘farther states that with a 

roportion of 44 per cent. it still retains its white or temeliar fracture. 
g that in the absence of more correct data, it may be inferred that 
when the change to steel-grained iron hms taken place, the iron has 
lost 1 per cent. and still retains about 34 per cent. of carbon, so that 
as it regards carbon, the iron is in the same situation with good 
foundry iron, but observe the difference when this theory is tested by 
practice—the foundry iron will melt in an air furnuce, and come out 
as fluid as water, while the stecl-grained iron, under the same cireum- 
stances would not melt at all, but pass rapidly into the state of mal- 
leable iron. 

3rdly, graphite or gray cast iron first makes its appearance by small 
dark specks inserted on the fracture of the white iron, and at this 
stage it is said to be mottled when those specks cover the entire sur- 
face, and receive, from the addition of more carbon, some degree of 
lustre, the iron is said to be bright gray ; as the fracture becomes more 
open, and the colour darker, it is called dark gray iron; and when 
uniformly open throughaut with a smvoth surfuce, it is called best 
foundry iron. 

Hitherto it had been supposed and believed that white cast iron 
contained a much less quantity of carbon—that the change of fracture 
from white to gray was In consequence of the iron absorbing or be- 
coming united with alurge share of that substanec—that whatever 
carbon white iron contained, the graphite was so much in addition, 
ani never considered as 1 symptom of its abatement. 

Dr. Ure, however, holds a contrary opinion; according to him, the 
greatest quantity of carbon which can be united to the metal is in the 
state of white iron, and may be to the extent of 5} per cent, as the 
iron becomes more gray by the addition of carbonaceous matter in 
the furnace, the quantity of carbon in it diminishes inversely to 34 or 
4 percent. This I confess is a paradox of dificult solution, as it in- 
volves, to a certain extent, the operation of substracting during a pro- 
cess of repeated additions. 

Independent of this, the new theory is to me sbundantly perplexing, 
as the student bas to deal with carbon in «a considerable variety of 
states with which he had not been formerly familiar. We have “free 
carbon, residuum of plumbago and carbon, graphite or plumbago, 
cambined carbon, carbon uualtered, carbon in mechanical mixture, 
cagben iu a state of alteration, &c.’’ The most of this is new and 
straage to me, but J may inguire whether Dr. Ure ever separated 
carben from cast iron by mechanical means that were not magnetic. 

Ware the new theory true, we should be obliged to abandon the old 
legitimate conclusion that iron and steel were fusible in proportion to 
the carbon they contained, but now inversely, seeing white pig iran, 
which is said to contain the most carbon, is much more infusible than 
gray iron. 

he process of refining pig iron for the manufacture of bar iron, 
would, under Dr. Ure’s system, be no longer a decarbonatinug operation, 
but the reverse ; for when the gray pig iron introduced into the fur- 
mace, had acquired the white or lameflar fracture, it would be found 
to have absorbed or taken up 1,44, of carbon in addition, being the 
difference between 34, the utmost that forge iron may be supposed to 


contain, and 54, the quantity assigued to white iron, and this during 
an cape ig of the most severe decarbonization with which we are 
inte 


dike manner, suppose a founder was to charge his air-furnace 
with 2000 ®. or any other quantity of gray pig irom, which ia ‘enown 


“to contain 8% per cent. of carbon by 


| repeated fusions, accompanied 
with a considerable loss of iron, it would at last beoome d of 
the white or lamellar fracture, and have acquired nearly 2 per cent. 
more of carbon while passing through a repetition of consecutive 
oe To believe this for one moment appeors to me the climax of 
absurdity. : 

Again, tn the blast furnace a comparatively limited quantity of coke: 
only is necessary merely to fuse the charge, and cause the whale to 
flow in one common slag, without any portion of the iron being sepa 
rated. More coke, that is carbon, is added, separation takes place, 
the iron becomes white, and partakes of the lammelated fracture, and 
may at that period be supposed to contain the maximum dose of 54 
per cent. of carbon. The manufacturer, aiming st a more profitable 
result, adds mare and more carbon in the furnace, until be has attuined 
his object as to quality; but, according to the new doctrine, while he 
has been adding carbon in the furnace, it has been uniformly diminish- 
ing in the pig iron. 

he pig iron maker might naturally put the following questions: 
if white pig iron absorbs 54 per cent. of the fuel by weight, how is it 
that this augmentation is not felt in the yield of our ores, but quite 
the contrary, whereas, when the furnace is making gray iron, the yield 
from our ores is considerably better ? 

The operatar in the laboratary may be apt to doubt and inquire bow 
it is that, after obtaining his metallic result in white cast ison, and 
with a fine gloss, he can at any time, by the addition uf chatcoal, 
augment the produce of his ore from 1 to 3.per cent. This fact has 
been known and acted upon by myself for at least 40 years, so that 
when carburetted results have been obtained beyond the range of the 
blast furnace, an allowance has been made in the yield of the ore for 
their extra dose of carbun, 

The steel iron maker of Hindostun might well call in question the 
troth of the new theory upon the most solid and philosophic grounds ; 
for were it su that white cast iren contained more carbon than gray 
iron, he would deeidediy make white iron in preference, for he could 
do it for for one third of its present cost for charcoal; but he has 
continued for ages to make gray iron, for the best of all reasons, viz., 
that his customers can, witb gray iron, convert into steel a greater 
quantity of malleable iron than they can with white.* 

On the same grounds I make no doubt that Agricola understood the 
secret of making iron like the Eust Indian (gray cast iron), for the pure 
pose of converting, by steeping therein his malleable iron, into steel, 
and on the same principle, namely, that of its possessing more carbon 
to communicate to the iron. 

I shall, fur the present, furnish no further objection to the theory of 
Drs, Ure and Karsten, but conclude by stating the following facts as 
being finally conclusive against it :—quantities of gray cast iron, white 
cast iron, and steel-grained cast iron, were redaced to powder so 
small us to pass a sieve containing 900 holes in the square inch of its 
surface, my purpose being to form a species of metallic charcoul to be 
used iu the reduction of an ore of tron, confident that that irov which 
contained the greatest proportion of carbun would revive from the ore 
the preatest per centage of iron. A micaccous ore was used itu pre- 
ference, from its presenting more surface to the iron, and which eon- 
tained 70 per cent. of iron: with the powder made frum gray iron 
40 per cent. was on the average obtained from the ore, besides inakin 
good the weight of the original quantity of iron introduced into the 
erucible, whereas, when the sane experimevt was carried into effect 
with the white and steel-grained iron, not only was there no yield 
obtained from the ore, but the original iron had sustained a loss 
varying from 4 fo 8 per cent. 

1 will now make a few final remarks upon the subject of the 
alleged quantity of carbon contained in steel, on which subject 1 find 
my vpinions as widely different from those of Drs. Karsten and Ure as 
upon the proportion which they allege is cuntained in white cast iron, 
and which bas been alluded to at large in my former communications 
on this subject. 

Dr. Karsten, whom Dr. Ure quotes upon most occasions on the sub« 
ject of iron and steel, says that he has found the proportions of carbon 
in steel vary from 14 to 2} per cent.; now in noticing this latter pro- 
portion, L have no hesitation in saying that 2} -per cent. of curbon 
united with iron would not form steel at all, but white cast izon. 
Again, it is suid that the proportion in blistered steel reuches, some- 
times, but never exceeds, 1§ per cent., so that we are led to infer that 
some sort of steels contains 1 per cent. more carbon than that whiolris 
suid to be contained in steel of cementation. According to my know- 
ledge and view of the matter, steel of any sort united with 1% per 
cent. of carbon, would not at any degree of heat extend wader the 
hamsoen, or be applied to.any useful purpose. 1{ per.ceat. would be 
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* See my Papers un Irou und Steel, page 670, 
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nearly 1 to 2 part the weight of the iron; now yy part the weight 
of iron of charcoal fused with Swedish charcoal bar fron on the scale 
of manufacture, affords cast steel of a very high quality, which requires 
careful working at a low red beat to convert it into form; any in- 
crease of charcoal beyond this A eka pipes would entirely destroy its 
ductility, either cold or hot. Should an adequate allowance be made 
for the waste which the charcoal must unavoidably undergo in the 
crucible, before the affinity is estublished between it and the bar iron, 
and for the moisture which, in common with all charcoal, it contains, 
probably not more than } of its weight becomes united to the iron in 
the process of fusion. 

In proof that Dr. Karsten’s estimate of the proportions of carbon 
forming steel is excessive, I refer to the celebrated Bergman’s analysis 
of Swedish steel iron and steel. According to him, the proportion of 
carbon in steel is (or pty part) - - “50 

Carbon originally in the iron - 12 


Taken up by the iron in passing into the state 
of steel, equal 53, part; a proportion very 
different from those furnished by Dr. Karsten, 
which range from sy to J, - = °38 
A still less proportion of carbon was found in the laborious analyses 
of four specimens of French steel iron performed by M. Vauquelin, 
and which seems to have curried the dose of carbon to the opposite 
exfreme. 


*Specimen No. 1, contained of carbon - - °110789 
Oe 4 do. bal baad 00683 
‘ 3 do. ° ° “00789 
Do. 4 do, ” * *0U643 
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' Yalso subjoid a very accurate and interesting analysis made by Mr. 
Tennant at Glasgow and inserted in the 6th so, nae of the cla fr 
of the British Association, of cast steel made from Danamora iron, 
which, in point of proportion, coincides with my view of the matter: 





Tron + - . . . 99-288 
Manganese ° - - = *190 
Carbon - . ° . ~ 388 
Loss ad ad ma ] = 134 
100° parts. 





This proportion is equal to y4, part the weight of the steel, and ex* 
hibits in most striking point of view, the minute proportion of care 
bon which communicates to iron the varied and enduring properties 
of steel, without which, or some equally powerful substitute, arts and 
manufactures would soon become stationary. 


Coleford, June 17. 


P.S. When Dr. Ure revises the article upon the assay of iron ores, 
I should recommend him to substitute some other glass or flux for flint 
glass, as it would be inconvenient and perplexing for the juvenile 
assayist to have to deal with a button of iron over-riding one of lead, 
the former containing a little lead, and the latter some iron. 


Your's, &c., 
D. MUSHET. 


PLATE LAYERS GAUGE LINE. 


¥ 


gy 6, ditto across the ditto. 


r.r, yr, top of rail when corrected. 


Ta TF 


Sin—I take the liberty of handing to you the annexed rough sketch | 
of a plate-layer’s line, &c., for the purpose of enabling the plate-layer . 
to keep nearly a correct gradient on the surface of the rails, between | 


two correct heights, at the distance of four or five 16 feet rails. If 
you think this of any use, or worthy of insertion in your widely cir 
culated Journal, it is at vour service, at the same time I beg to say 
that I am not aware of its ever being applied, but from the Best con- 
sideration I am able to give on its atflity, f am persuaded that it may 
be applied to advantage, more particularly on railways like the Great 
North of England, which bas so many favourable positions for a great 
distance in a straight line. 

The instrument can be made very portable, and of a light construc- 
tion, readily fixed on the cheeks of the joint chairs, at any distance re- 
oe by merely placing the claws of each set-up on them, no other 
astenivg being required. 

One of the set-ups (or gauge) is furnished with a reel and ratch, so 
that when the line is wound tight, it will be kept from slacking; the 


line must be made fast to the other ‘set-up,’ and at equal distance 
ee eee ihe Giers” WEGA the Gaitia af Ac | will thus be exposed to its influence, must be enlarged to an inoone 


| venient extent. 


. rail with the other. When the points at a and e, 
(sketch /) are connected, the instrument may be then fixed on these 
places; when the intermediate blocks, &c., at 6, c, and d, may be beat 
up to the proper height, by gauging from the line to the top of rail, 
(es per dotted line at /, r;) the line may be so arranged as to stretch 
om the points a and ¢, on the surface of the rail, und the intermediate 
rails then ui dig up to the line, so that no gauging would be required, 
but I believe the first process would answer the best. 
Your obedient servant, 
M, Q. 
York, June 13, 1841. i 


if you refer to page 184, I wish you to correct an error in the weight 








pee Mushet on lron and Steel, and the quarto edition of Nicholson's 





pias 
Poke iiccckabouientendoed or rn ee ee 





J. four Jengths cf 16 feet rai's, with the set-ups at « and p. 
o, p, the set-ups on the rail with the five fixed, and showing the reel at p. 


m,n, seciion wi chairs and rail. with the instrument placed. 
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of chairs, &c., the following is the correct statement, and should have 
been inserted :-— 


Joint chair - - 40 1b. each. 
Middle = - 30 
Check - - 4) 


M. Q. 


CHIMNEY FLUES. 


Sin—According to the new Act, chimney flues are, in future, not to 
be less than 14 inches by 9 inches, or (if cylindrical,) 12 inches diame- 
ter. Is this meant to apply to the whole extent of the flue? for if so, 
all chimney-pots, &c., of less diameter are at once condemned; as far 
as such unsightly terminations are concerned, that will however be no 
loss; but as experience has proved that when flues exceed a certain 
size, contraction becomes necessary, at the top at least, to ensure a 

od draught, if that is henceforth not to be permitted, the fire-places, 
in order to contain fire enough to rarify the greater column of air that 


Your opinion on the proper construction of the Act, will oblige your 


obedient servant, 
A SuascrisEr. 


N.B. According to Tredgold on this subject, flues seldom ought to 
be more than 8 or 9 inches in diameter, indeed frequently much less ; 
and when climbing boys are no longer permitted, there can be no 


objection whatever to making them of any size that the particular 
case may require; and indeed there never was any objection, since 
there is no necessity, even now, for using so barbarous a mode of 


sweeping as is about to be forbidden by law. 
e are of opinion that the Act does not apply to chimue! 
ms = is not a fue—-the flue terminates with the 
ITOR. 
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BURDING MATERIALS ‘OF THE UNITED STATES 
wou 4 OR NORTH AMERICA, 

‘By Davy Stevenson, Civil Engineer, Edinburgh. 
Read before ‘the Society of Arte for Scotland in Scasion 1841. 


Tueax is, perhaps, nothing connected with the useful arts, which 
has a greater share in forming the characteristic appearance of a 
" country, than the materials which it bing and of which its public 
works are necessarily constructed. 1 use the word materials in the 
technical sense in which it is employed by engineers and architects, 
to denote the several productions of the mineral and vegetable king- 
doms which are used in the construction of engineering and archi- 
tectural works; and we have only to look around us for a moment, to 
be at once convinced how much these, in their almost endless variety, 
affect the appearance, as well as modify the structure, of the public 
works of every country. 

A good illustration of the truth of this observation presents itself, 
when we compare the circumstances of Scotland and England in this 
respect; the former being whut may be termed a stone, and the latter 
a brick country. To what circumstance can the far-famed beauty of 
the Scottish metropolis be more reasonably attributed, than to the 
great abundance of beautiful sandstone allurded by the quarries in its 
immediate vicinity, to which its street architecture and pyblic build- 
ings are so greatly indebted for their striking wppearance. This 
remark applies, as we are well aware, not ouly to Edinburgh, but to 
many other towns in Scotland ; while our less highly-favoured neigh- 
bours in the south, from the scarcity of guad coloured building stone 
in some districts, and the total want of it in others, are reduced to the 
necessity of using brick for their dwelling-houses, and in many in- 
stances for their public buildings. So generally acknowledged are the 
fine qualities of the stone from many of the Scotch quarries, that it is 
exported to a considerable extent. To Londun itself, indeed, a large 
quantity of stone is annually sent frow Craigleith in Mid-Lothian, 
which is the largest, and probubly the finest sandstone quarry in the 
world, and of which the dwelling-louses in the New Town of Edin- 
burgh, and most of the public buildings, were ina great measure built. 

any similar illustrations muy be fgund, even in matters of much 
smaller importance than that to which I have just alluded. In Great 
Britain, for example, with the exception of some districts in England, 
the roofs of houses are very generally covered with slates, the greater 
art of which are supplied by the extensive slate quarries of Bangor 
n North Wales, and Easdale, Balachulish, and others, on the west 
coast of Scotland. But Holland has not the advantage of a like sup- 
ly, and consequently the houses in that country ure invariably 
covered with tiles; and if we extend our observations still further, to 
Canada and the United Stutes, we there find that the want of more 
suitable materials for roofing, and the great quantities of fine timber 
with which those countries abound, have induced the inhabitants to 
cover their dwelling-houses with wood cut into thin pieces called 
shingles,” while the spires of the churches, which rise from all the 
dere towns on the banks of the St. Lawrence, are covered with 
ighly polished tin. 

Another of the many illustrations that may be given, appears in the 
construction of roads—a most important branch uf engineering. The 
roads in this country are now invariably macadamized, as materials 
hard enough for forming them advantageously on that principle are 
very generally met with throughont the length und breadth of the 
isload In France, on the other hand, the want of bard materials 
renders Macadamiszing not so applicable ; and consequently, it has not 
by any means been generally introduced in that country, many of the 
abet roads being still prtcked or paved with large stones. In Hol- 

» owing to the scarcity of stones of every description, most of the 
toade are paved with small well-burned bricks, called “clinkers,” 
which are set in sand, and present an exceedingly smooth surface ; 
while in America and Russia, we find long stretches of “corduroy 
road,” constructed entirely of timber-—the produce of their extensive 
forests, which forms a species of highway by no means so well calcu- 
lated as any of the others alluded to, for extending communication or 
proiioting the comfort of the traveller; as the painful experience of 
very one who has travelled on them can abundantly testify. 

: "Phe winterials of every creat f may therefore be regarded as a 

pr ‘of great interest connected with its history, and thie conside- 
ition has fpduced me ‘to offer a few remarks on the materials em- 

Pore 49 Ute construction of the public works of the United States, in 
6 bellef that they may not.be uninteresting 16 the members of a 

sociéty which bus for remotion of the useful urts. 
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wore. those in the weighbourhood of Pittsburg, on the, river Ohio, 
which are said to be the most. extensive in America. -A¢ :this p 

the workmen were en in the manufacture of pig irom amd .plate- 
rails for railroads, The use of plate-rails, however, tas bedn very 


limited, and as no other description of rail has been manufactured in’ 


the country, it has been the practice to import both the rails and chadts 
for the greater part of the American railroads from Britain, as well as 
the iron used for some other purposes. The government of the 
United States, indeed, in order to facilitate the progress of railways, 
do not exact the duty on iron rails and chairs imported from this 
country. It may safely be said, that the manufacture of iron in the 
United States, and what is more closely connected with the subject. of 
this paper, its application to engineering works, are still in their in- 
fancy, at least when we regard the great extent and perfection to 
which these arts have been brought in Britain; and my observations 
on the materials of the country will therefore be confined to those of 
musonry and carpentry, ax these are in some degree peculiar ta the 
country, and any remarks regarding them will of course be more 
intcresting. | 

Buick is the building material which is now invariably used in the 
construction of dwelling-houses in the towns of the United States. 
Timber is still pretty generally used for houses in the country ; but of 
late years the erection of wooden structures, from their liability to 
take fire, has been probibited in the neighbourhood of towns. Clay 
suitable for brick-making is found in great quantities, which is a for- 
tunate circumstance for the inhabitants; and the bricks, which are 
burued with wood, and manufactured in other respects like those in 
this country, generally cost about 64 dollars of 20s. a thousand, 

Experience in our own and in many other countries, has proved that 
brick is well suited for house-building; but experience has also shown 
that it is by no means so well adapted as stone for engineering ope- 
rations generally ; aud to some works it is with us considered wholly 
inapplicable. Marble and granite, of which 1 shall afterwards have 
occasion more particularly to speak, occur in the northern parts of the 
United States ; but stone easily accessible to the quarrier, and fitted 
for building purposes, is very rarely to be met with, and the American 
engineers have therefore been obliged, as is the case in all countries, 
to adapt the structure of the works to the materials they possess; and 
in making this adaptation, they appear to have violated many of the 
established rules of engineering us practised in this country. The 
scarcity of stone, and the unsuitableness of brick for hydraulic pure 
poses, for example, has forced them to construct most of the lucks and 
aqueducts on the lines of their great canals wholly of timber, with 
which the country abounds; and that material, ill adapted as it may 
seem to such a purpose and situation, where it is not only exposed to 
the constant tear and wear occasioned by the lockage of vessels, but 
also to the destructive effects of alternate immersion in water and 
exposure to the atmosphere, has nevertheless been found in practice 
to form a very good substitute for the more durable materials used 
for such works m Europe. 

Stone.—The quarries of the United States, taking into considéra- 
tion the great extent of the country and the number of its public 
works, are, as [ have already hinted, few in number; and, generall 
speaking, the woe are ona small seale. They afford granite and 
marble, and their produce is almost exclusively applied to iacing pube 
lic buildings, forming stairs, window and door lintels, and to oth 
architectural purposes. 

Granite is worked in the northern purt of the country at Quincey in 
the state of Massachusetts, and at Singsing in the state of New York, 
and also in New Hampshire. The Quincey granite is of a fine pray 
colour, and can be quarried in large blocks. It has been used 8 good 
deal in Boston and the neighbouring country for architectural works. 
It has also been employed for railway blocks on some of the Jines of 
railway ia the zily pec to of Boston, and in the construction of the 
only two graving docks which exist in the United States, the one at 
Boston, and the other at Norfolk in Virginia, the latter at a distance 
of upwards of 500 miles from the quarries; and these, so fur as fam 
aware, are the only engineering works of any consequence in America 
in which granite has been employed. oe 

The Singsing granite, which is of a dark gray or bluish colour, is 
quarried on the banks of the Hudson, about 25 miles from the to 
of New York, at which place it has been pretty generally used for 
some time for stairs and lintels, and has lately been introduced for 
facing buildings. The Astor hotel, the largeat in America, and pere ' 
haps ii the world, which is one of the very few stone byildings in 
New York, is built of this granite. : ie 

In the nejgbbourhood of Boston, and also Philadelpbia,'a apecies of 
aoap-stone is found, which is quarried to some extent, and used in 
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Masaix.—To the marble quarries; however, the Americans look 

7 principal supply ef materiels. These 

and sre more widely distributed than the others I have mentioned, 
although they alse are confined to the northersi.states, The principal 

are in the states of Pennsylvania, Massachusetts, and 
seal recefving much information regardiog thom, ax well 
the adva of receiv i iow i m, a8 

as the materials of the United States generally, irom i . Strickland, 
architect, at Philadelpbia, and from Mr. Jehu Struthers, marbie-cutter, 

of the same place, to whom I am indebted for the epecimens of mar- 
bles and woods which I bad the pleasure of laying before the Society.” 

The marble quarries in Penneylvania are situate in the valley of 
the river Schuylkill, and are from thirteen to twenty miles distant 
from Philadelphia. They prodace white, blue, black, and variegated 
qnarbles, Limestone is found resting on the marble, and is blasted off 
writh gunpowder, and bumed for making mortar. In some of the 
qumries which I visited, the beds of marble dipped from north to 
south at an inclination of 60° with the horizon, and they were worked 
‘et considerable disadvantage. In one quarry the men were working 
a bed of white marble 14 feet in thickness, at a depth of 120 feet be- 
Sow the vatural surface of the ground. The blocks, some of which 
we 12 tons, were raised to the surface by means of a rudely- 
eomtracted horse-gin, there being no road to the bottom of the quarry 
‘or rather pit, from which they are taken, by which even a man cou 
‘conveniently, or safely, descend or ascend, without the use of a a 
to prevent his falling headlong to the bottom. In this respect the 
American marble quarries reminded me of the celebrated sandstone 
‘pits of the ancient city of Caen in Normandy, which are not only 
remarkable as having produced the materiats for the old London 
Bridpe, but as presenting a mode of working very similar to that pur- 
cele the coal-pits of this country; the blocks, being excavated at 
a great depth tmder the ground, are conveyed in subterranean pas- 

to shafts, through which they are raised to the surface by horse 
power, as in the American quarries. The price of the American 
marble varies according to its quality and ki The carriage of the 
materials, owing to the badness of the roads, forms a very expensive 

§tem in all the public works, and is, of course, regulated by the dis- 

tance of transport; but the white marble costs about 4¢. lud., and the 
blue about 42. per cubic foot at the quarries, and although this may 
geem a very moderste price for marble, which in this country costs 
from 1Se. to 2i. a cubic foot, atill, when used instead of stone througb- 

‘out the whole thickness of the wall of a dwelling-bouse, or the pier 
of a bridge, it becomes, even at the lower price I have mentioned, a 
costly material. | 

Massachusetts quarries, which are at a place called Stockbridge, 
uce white and blue marbles, and the Vermont quarries, which are 
fiear Lake Champlain, furnish black and white marbles. 

‘ Phose 1 have enumerated are the principal quarries in the United 
States; but from the circumstances of their being so much: confined to 
particular localities, and the manner in which they are worked, it is 
evident that their produce cannot be applied by any means to the 
general wants of the country; and consequently, excepting in the case 
of buildings on which a deal of money is to be expended, it is 
but little employed, the cost of the material itself, and the expense of 
earriage, being very considerable. 

The marbles of the United States, according to the account of many 
intelligent Americans with whom I conversed on the subject, are not 
suited for ee or very fine ornamental works, or even, indeed, 
for the capitals of columms, which require superior workmanship ; 
and the marble used for the capitals of all the fine buildings through- 
out the country is im from Carara in Italy, whence a very large 
bhai is annually exported to America. for similar purposes 

yourble is aleo imported into the States from Ireland. If, how- 
ever, I might form a ju pian from the quality of some of the speci- 
mens which I procured, I should think that were the American quar- 

' ries efficiently worked, there could be very little necessity for apply- 
ing rither to Italy or freland for so great an anual supply. Phone 

which are constracted of the whitest description of American 
marble carefully selected for the purpose, such as the Capitol and the 
President's house at Wushington, the Bank of the United States, the 
Mint, and other public buiidings at Philadelphia, and the monument 
erected to the memory of Washington at Baltimore, have certainly a 
most im and us appeerance, owing to the fineness and 
beauty of the material. Huot the buildings which are constructed of 
the blue or unselected marble, such, for ae as the State Capitol 
at Albany, or the: Town-House at New York, have a bloated and dingy 
look, and the general effect produced by the marbles in these buildings 





"© These specimens are now én the smusrumof the Soriety of Arts. 
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in groutly inferior to that of some of ‘the. sandstosies from -Oraigioith 
sel other British Cie te a ee ee a 
. Dhe white marbie retains its of colour much longer inthe - 
United States than it would do n this country, owing to the clearness 
of the atmosphere and the absence of smoke, the use of anthracite 
coal, which produces no smoke during combustion, being coinmon in 
most of the towns. These circumstances may also account for the 
seemingly permanent vividness of the various colours, such as red, 
white, brown, yellow, and green, with which, according to the taste, 
or rather want of taste, of the occupiers, the exteriors of the brick 
houses in New York, and many other towns in the United States,‘are 
generally painted. 

TrmBER.—I] mast now make haste to speak of the materials of car« 

, the other department regarding which I proposed to offer a 
ew remarks. 

The forests, to the British eye, are perhaps the most interesting 
features in the United States, and to them the Americans are ine 
debted for the greater part of the materials of which their public 
works are constructed. These furests are understood to have origi- 
nally extended, with little exception, from the sea-coast to the confines 
of the extensive prairies of the western states; but the effects of cul- 
tivation can now be traced as far as the foot of the Alleghany Mouns 
tains, the preater part of the land between them and the ocean havin 
been cleared and brought into cultivation. It is much to be regret 
that the early settlers, in clearing this country, were not directed by a 
systematic plan of operntions, so as to have left some relica of the 
natural produce of the soil, which would have sheltered the fields and 
enlivened the face of the country, while at the same time they mi 
by cultivation, have been made to serve the more important object of 
promoting the growth of timber. Large tracts of country, however, 
which were formerly thickly covered with the finest timber, are now 
almost without a single shrub, every thing having fallen before the 
woodiman’s axe; and in this indiscriminate massacre there can he no 
doubt that many millions of noble trees have been left to rot, or, what 
is scarcely to be less regretted, have been covsumed as firewood. 
This work of generul destruction is still going forward in the western 
states, in which cuitivation is gradually extending ; and the formation 
of some laws regulating the clearing of land, and enforcing an obif- 
preg on every settler to saveg quantity of timber, which mi ie 

aps be made to bear a certain proportion to every acre of land which 
is cleared, is a subject which 1 should conceive to be not unworthy of 
the attention of the American Government, and one which is inti- 
mately connected with the future prosperity of the country. But 
should population and cultivation continue to increase in the same 
ratio, and the clearing of land be conducted in the same indiscriminate 
manner as hitherto, another hundred years may see the United States 
a dreelees country. The same remarks apply, in some measure, to our 
own provinces of Upper and Lower Canada, in many parts of which 
the clearing of the land has shorn the country of its foliage, and 
nothing now remains but blackened and weather-beaten trunks. 
The roars of population and agriculture, however, has not as yet 
been able entirely to change the natural appearance of the pau be 
Many large forests and much valuable timber still remain both in 
Canada, and in the United States; the Alleghany Mountains, as well 
as other large tracts of country towards the north and west, which are 
yet uninhabited, being still covered with dense and unexplored forests. 

The timber trade of the United States and of Canada, from the 
quantity of wood which is required for home consumption and expor- 
tation, is a source of employment and emolument to a great mase of 
the population. It is carried on fo a greater or less extent on afl 
American rivers, bat the Mississippi and the St. Lawrence are more 
especially famous for it. The chief raftemen, under whose direction 
the timber expeditions on these rivers are conducted, are generally 
persons of great intelligence, and often of considerable wealth. Some+ 
times these men, for the purpose of obtaining wood, parchase a piece 
of land, which they sell after it has been cleared; but more generally 
they purchase only the timber from the proprietor of the land on 
which it grows. The chief raftsman and his detachment of workmen 
repair to the forest about the month of November, and are occapied 
during the whole of the winter months in felling trees, dressing 16m 
ito logs, and dragging them with teams of oxen on the hardened 
snow, with which je country is then covered, to the nearest stream. 
They tive daring this period in temporary wooden bats. About the 
middle of May, when the ice leaves the of Ht the logs of timber that 
‘bave been prepared and hauled down during winter, are launched tito 
the stream, and being formed into rafts, ate floated to their’ dest- 
“ager ide rafts are Ligure dig hag a and -_ and are'steered: 
‘by menos of long oars, which project in frout, as well as beliind them 3 
wooden henses sre built on then for the : ef the crews 
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whith I made on the St. Lawrence, counted npwerds ef thirty. men 
werking the steering oars of the large rafts on that: river, from which 
‘ome: idea may be formed of the number of their inhabitants. Those 
rafts are brought down the American rivers from distances varying 
from one hundred to twelve hundred miles, and six months are often 
occupied in making the . When it is at all possible, they 
moor them during t night in te still water at the edge of the river, 
but when this cannot be they continue their perilous voyage in 
the dark, exhibiting lights at euch corner of the raft to wam vessels 
of their approach to them. The St. Lawrence rafts vary from 40,000 
to 300,000 square feet, or from about one to no leas than seven acres 
im surface, and some of them contain as much as £5000 worth of tim- 
ber. If not managed with great skill, these unwieldy specimens of 
naval architecture are apt to go to pieces in descending the rapids, 
and it not unfrequently hannene that the labour of one, and sometimes 
two seasons is in this way lost ina moment. An old and experienced 
rafteman, with whoin I had some conversation on buard of one of the 
St. Lawrence steamers, informed me that he, on one occasion, lost 
#2500 by ene raft which groanded in descending a rapid and broke 
up. He said the sefest size for a raft wus from 40,000 to 50,000 
square feet, or about one acre, and that five meu were required to 
work a raft of that size. 

The species of forest trees indigenous to different countries is an 
interesting subject connected with Mb yas physiology. There are 
said to be about thirty forest trees indigenous to Great Britain, which 
attain the height of thirty feet; and in France there are about the 
same number. But according to the best authorities, there are no less 
than 14U species which attain a similar height indigenous to the 
United States. 

To notice each of these numerous species, whose timber is employed 
by the Americans iu the arts, even if 1 were able to do so, would 
greatly exceed the limits to which I am restricted by the nature of the 
present communication, and I shall therefore only make a few remarks 
regarding those timbers which are most highly prized and most ex- 
tensively used in the ship carpentry and public works of the country. 

The first which 1 shall notice is the Live Oak (Quercus virens), so 
named because it is an evergreen, its leaves lasting during several 
years and being partially renewed every spring. It grows only in the 
southern states, and is one of the most valuable of the American tim- 
bere. The duty imposed by our government on wood from the 
United States, dos its importation into Britain, and as live oak 
grows only in the United States and is not found in Canada, it conse- 
quently never reaches this country as an article of commerce; the 
whole produce being consumed by the Americans themseives in ship- 
building. [ts specific gravity is equal to, and in some cases greater 
than, that of water, and it is used along with white oak and cedar for 
the principal timbers of vessels, The climate, according to an Ame- 
rican authority,* becomes mild enough for its growth near Norfolk in 
Virgiuia, though at that place it is less multiplied and less vigorous 
thau in more southerly latitudes. From Norfulk it spreads along the 
coast for a distance of 1500 or 1800 miles, extending beyond the 
mouths of the Mississippi. The sea air seems essential to its exist- 
ence, for it is rarely found in the forests upon the mainland, and never 
more than fifteen or twenty miles from the shore. It is most abundant, 
most fully developed, and of the best quality, about the bays and 
creeke and on the numerous fertile islanda which lie scattered for 
several hundred miles along the coast. The live oak is generally 
forty or fifty feet in height, and from one to two feet in diameter, but 
it is sometimes much larger, and its trunk is often undivided for eigh- 
teen or twenty feet. There can be little doubt, from its great density 
and durability, that this is one of the finest species of oak that exists, 
a ing even that for which Great Britain is so famous. Its culti- 
vation has been tried in this country without success; but could it be 
imported, it would be found admirably suited for the construction of 
lock-gates and other engineerin works, for which hard and durable 
timber is required, and for which English or African oak is geverally 
used, 

The White Oak (Quercus alba) is the species of which so much is 
imported into this country. It is known by the name of “ American 

* but it isa very different and much inferior wood to the live oak 
of the United States which I have just described. It is also much 
mare meer distributed, and occurs in much greater quantity, than the 
live ouk. itis very common throughout the northern states and in 
Canada, from whence it is, exported to this country. It attains an 
elevation of seventy or eighty feet, with a diameter of six or seven 
feet.. It-ia known by the whiteness of its bark, from which it derives 
its. name, und froma few of its leaves remaining.on the branches in a 
withered state throughout the winter. The wood ie of a reddish 


mot, « fPhe Sylva. Agmertcana, by J.D. Browne. Boston, 1882, 
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generaliy acknowledged to be greatly inferior to it in strength and 
-dorability. it is ao ight £ the Gore, 


eoldur, and in that respact is very similar to Engl 


7. straig however, and: can ‘be 

in pieces of great length and considerable scantling-— onw 
far certain s, make it preferable to the British oak. It is muck 
used in ship- building, and aleo for the tranaverse sleepers of railways. 
There are many other oaks in the United States, but the two I have 
mentioned are those most in use. . 

The pibes are perhaps the next woods in importance to the onke. 
The species of those are also very numerous, and I shall only mention 
one or two of the most important of them. 

The White, or Weymouth Piue (Pinus etrobus), is widely distrie 


buted both in the United States and in Canada, and is exported te 
Britain in great quantities from the latter country. i is the tallest 
tree of the American forest, having Leen known, a ing to Michaux, 
to attain the height of 180 feet. The wood has not much strength, 


but it is free from knots, and is easily wrought. it is very extensively 
employed in the erection of bridges, particularly frame and lattices 
bridges, a construction peculiar to the United States, and very genes 
rally adopted in that country, which I have desoribed in detail elses 
where.* For this purpose it is well fitted, on account of its lightness 
and rigidity, and also because it is found to be less apt to warp or cast 
on exposure to the atmosphere than most other timbers of the country. 
It ia much used for the interior fittings of houses, and for the masts 
and spars of vessels. 

The Yellow Pine (Pinus mitie or cartabélis) ocours ouly in the 
southern and middle states, and is not found in Canada, and therefore 
does not reach this country, the wood known by that name in Britain 
being the Pinus resmosa. It attains the height of 50 or 60 feet, with 
a diameter of 2 ur 8 feet, and is the timber which the Americans em- 
ploy in greatest quantity for the masts, yards, booms, and bowsprite 
of their vessels. A large quantity of it is agnually consumed for this 
purpose in the building-yards of New York, Philadelphia, and Ral 
timore. 

The Red Pine (Pinus resinoaa) is the only other of the pive species 
that is much used. It occurs in great plenty in the northern and 
taiddie states, and in Canada, from whence it is exported in 
quantity to this country, and it is known to us by the name of « 
rican yellow pine.” It attains the height of 70 to 80 feet, with s 
diameter of two feet, and is remarkable for the uniform size of its 
trunk for two-thirds of its height. Its name is derived from the red» 
ness of its bark. The wood, owing to the resinous matter it contains, 
is heavy; and is highly esteemed for naval architecture, more eape- 
cially for decks of vessels, both iu this aoe aud in America. 

The Locust (Robinia pseud-acacia), from the beauty of ita foliage 
and the excellent qualities of its timber, is justly held ia great esteem 
in America. It abounds in the middle states, and in some situations 
attains the height of seventy feet, with a diameter of four feet. The 
woad of the locust tree is of a greenish yellow colour, marked with 
brown veins, not unlike the laburnum of this country. It is a closes 
grained, hard, and compact wood, and is of great strength, it is 
used, along with live oak and cedar, for the upper timbers of vessels, 
and is almost invariably used for treenails, to which it is well adapted, 
It is also employed in some parte of the country as transverse 
sleepers for railways. Its growth being chiefly confined to the 
United States, it is not imported into Britain, It is one of the very 
few ttees that are sone ‘by the Americans, and may be seen forming 
hedge.rows in the ighly cultivated parts of Pennsylvania. 

The Red Cedar (Juniperus Virginiana) is another valuable wood, 
the growth of which is confined to the United States. In situations 
where the soil is favourable it grows to the height of 40 or 50 feet, 
with a diameter of 12 or 18 inches. This wood is of a bright red 
colour; it is odorous, compact, fine-grained, and very light, and is 
used, as already stated, in ship-building, along with live oak and 
locust to compensate for their weight. It is considered one of the 
most durable wouds of the Cuited States, and being leas affected 
heat or muisture than almost any other, it'is much employed for rai 
way sleepers. I remember, in travelling on some of the railways, to 
have been most pleasantly regaled fur miles together, with the aroma 
of the newly laid sleepers of this wood. It is now, however, becoming 
too scarce and valuable to be used for thia purpose. ; 

The White Cedar (Cupressus thyoides) and the Arbor Vite (7kaje 
occidsniaka) are employed for sleepers and other purposes to which 
red — is applied, but the latter is preferred when i¢ can be 

taine . 3 

The only other tree which I shall notice is the Sugar Maple ¢ 
saccharinum) which ‘occurs in great abundance in Sanade thew 

* Stevenson's Sketeh of the Civil Mugineering of North America, Lon- 
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northern states... It attains the beight of 50 or 66 feet, and is fr 
12 to 18 inches in diameter. The wood of this tree is soft, and when 
exposed to moisture it soon decays. It is. very close-gruined, and 
when cut in certain directions is remarkably beautiful, its fibres, ean 
to their peculiar arrongement, producing surface variegated wit 
undulations and spots. It is also susceptible of a very high polish. 
These qualities tend to render it a valuable acquisition to the list of 
American woods for ornamental purposes, for which it is very gene- 
rally employed, and is well known in this country by the mame of 
« Bird's Eye Maple.’ The wood of the Red-flowering Maple (cer 
subrum) is alao employed for ornamental purposes, and is generall 
known by the name of “Curled Maple.” The cabins of almost all 
American-built vessels are lined with these woods, or with inahogany 
iniaid with them, and they are also much used for making the finer 
parte of the furnityre of houses. 

The property OF the sugar maple, however, from which it derives 
ita name, is of perhaps more importance in a commercial point of 
view than its use us timber. J allude to its property of distilling a 
rich sap, from which sugar is largely manufactured throughout the 
United States. From two to four pounds of sugar con be extracted 
annually from each tree without hurting its gad I had an oppor- 
tunity of making some inquiries regarding this simple process when 
on the banks of the river Ohio, where [saw it in progress. One or 
two holes are bored with an augur, at the height of about two feet 
‘from the ground, and into them wooden tubes, formed of the branch 
of some soft-heaited tree hollowed out, are inserted. The sap oozing 
from the maple flows through the tubes, and is collected in troughs. 
It is then boiled until a syrup is formed of sufficient strength to be- 
come solid on cooling, when it is ron into moulds and is ready for use. 

Such is a brief notice of some of the principal timbers of the United 
States, which, from their great abundance and variety, are suitable for 
almost every purpose comected with the arts, and thus serve in some 
degree to compensate for the want of stone, while at the same time 
they afford great advantages for the prosecution of every branch of 
carpentry, an art which has been brought to great perfection in that 
country. Many ingenious constructions have been devised to render 
timber applicable to all the purposes of civil architecture. and in no 
branch of engineering is this more strikingly exemplified than in 
bridge-building. Excepting a few small rubble arches of inconsider- 
able span, there is not a stune bridge in the whole of the United States 
or Canada. But many wooden bridges have been constructed. Seve- 
ral of them, as is well known, are upwards of a mile and a quarter in 
length, and the celebrated Schuylkill Bridge at Philadelphia, which 
was burnt about two years ago, but was in existence when | visited 
the country, consisted of a single timber arch of nou Jess than 320 feet 
span. Canal locks and aqueducts, weirs, quays, breukwaters, and all 
manner of engineering works have there been erected, iu which wood 
is the material chiefly employed; so that if we characterize Scotland 
asa stone and England asa brick country, we may, notwithstanding 
its granite and murhle, safely characterize the United States as a 
country of timber. I shali only, in conclusion, very briefiy allude to 
the appearance of the American forests, of which so much has been 
written and said; and on this subject I may remark, that it is quite 
possible to travel a great distance without meeting with a single tree 
of very large dimensions; but the traveller, 1 think, cannot fail very 
soon to discover that the average size of the trees is far above what 
is to be met with in this country. I measured many trees, varying 
from 15 to 2 feet in circumference, and the largest which I had an 
opportunity of actually measuring was a Button-wood tree (Platanus 
eecidentalis) on the banks of Luke Erie, which I found to be 21 feet 
in circumference. I saw many trees, however, in travelling through 
the American forests, which evidently far exceeded that size, and 
Which my situation, as a passenger in a public conyeyance, prevented 
me from measuring. 

M. Michaux, who has written on the forest trees of America, in 
speaking of their great size, states, that on a small island in the Obio, 

teen miles above the river Muskingum, there was a batton-wood 
tree, which, at five feet from the ground, measured 40 ft. 4 in. in cir- 
cumference. He mentions having met with a tree of the same species 
on the right bank uf the Ohio, thirty-six miles above Marietta, whose 
base was swollen in an extraordinary manner; at four feet from the 
aber it measured 47 feet in circumference, giving a diameter of no 

ess than 15 fect 8 inches; and another of nearly as great dimensions 
is mentioned by him as existing in (renessce ; but these trees had per- 
haps been swollen to this enormous size from the effects of some dis- 
ease. He alsv measured two trunks of white or Weymouth pine, on 
the river Kennebec, in a healthy state, one of which was 154 feet | 

and 54 inches in diameter, and the other was 142 feet long, and 
inches in diameter, at three feet from the ground. M. Michaux alsa, 
measured a white Sg which was 6 feet in-diameter, and had reached 
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robably the greatest height attained ty the species,’ its . 
180 feey from the oon” i is difficult for an inhabitant of pot island, 
without having seen the American forests, to credit the statements 
which have been made by various authors, as to the existence of these 

igantic trees of 180 feet in height (being about 40 feet higher than 
Reeiville’s monument in St. Andrew Square, in Edinburgh); but such 
trees undoubtedly do exist. Mr. James Macnab of the Royal Botanic 
Garden, in a paper on the local distribution of different species of 
trees in the native forests of America,* mentions having measured 
numerous specimens of the Pinus sirobus in Canada, which averaged 
16 feet in circumference, and 160 feet in height; and one specimen 
which had been blown down, and of which the top had been broken 
off, measured 85 feet in length, and even at this height was 18 inches 
in diameter. 

The ascent of the “p in trees is a subject which has long occupied 
the attention of physiologists. Some difference of opinion, however, 
exists i Se it, and hitherto it is believed no very definite con- 
clusions have been arrived at;—and although not strictly connected 
with the subject of this paper, I may be excused for remarking, that 
the quantity of sap required to sustain such enormous trees as these 
1 have been ey and the source and nature of the pone by 
which a supply of fluid is raised and kept up, at the great height of 
189) feet from the ground, are inquiries which, could they be satis- 
factorily solved, would form most interesting aud instructive additions 
to our knowledge regurding vegetable physiology. 


Edinburgh, February, V8). 
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Mr. Perkins declaims against our “ unfair report ;” and charges us with 
“errors and misstatements,” with “manifest absurdity,” with © unjust and 
absurd experiments,” “ conducted with any view rather than that of candid 
investigation.” Such charges are easily made on either side of a discussion, 
and are most generally resorted to by those whe are least warranted in ap- 
plying them. We shall presently show tow unmerited and irrelevant such 
charges are in reference to us; aud we trast that we shall be enabled to 
satisfy every disinterested reader, that Mr, Perkins has, in order to conceal 
the weakness of bis defence, indulged his declings in this kind of phraseology, 
which, from the facility with which he uses it, seems to be quite natural to 
him, It usually happens, asin this case, that the use of such language leaves 
every thing untainted but the reputation of him who utters it; while it for- 
feits every claiin upon an opponent for any greater courtesy of expression in 
reply than the example would sugg¢st, or the nature of the objections appear 
calculated to excite. 

Qur directions, as the reader of the preceding pamphiets will remember, 
were “to inquire into the nalure uf the accidents which have recently oc- 
curred from the use of the hot water apparatus; and to institute a personal 
investigation into some of the cases referred to; and to make auch experi- 
ments as might tend to satisfy our minds as to the causes of the accidents 
which had occurred” from the use of the apparatus as it has been erected in 
Manchester, aud mof as it may have been since improved by the Patentee ; 
for the latter heing unkuown until very “recently,” that is to say, until our 
Report had appeared, it was impossible for us to notice. 

We had tu investigate the abuses, as well as the uses of the apparatus, as 
hitherto put up in this town and neighhourbood; for, if the abuses were 
likely to be of frequent, or even occasional occurrence, if thay could arise 
from ordinary carelessness or mismanageiment, it is clear that the danger to 
property must be very considerable. Of the advantages of Mr. Perkins’s “ re- 
cen” improvement we know nothing excepting what he tells us in his “ An- 
swer;’”’ but, bow ill soever he may think of us, we do most sincerely assure 
him, that if it really renders the apparatus secure, we shall hail its applice- 
tion with much pleasure; not altogether with a feeling of satisfaction, re- 
milting from the coysciousness that we have hastened, if not occasioned it, 
by having proved that it was necessary. From his own showing, therefore; 
Mr. Perkins ought, in this case, to be grateful, rather than angry. We have 
given to the apparatus a popularity which it. did not previously possess, while 
we have pointed out its defects; these defects Mr. Perkins affirms that be 
has “vecently” completely removed; aud, therefore, the very detection of 
his former errors has tended to diffuse more widely a knowledge of his pre- 
sent state of perfection. Had an “ opportunity” heen “afforded” ta Mr. 
Perkins “ of assisting” us in our “ experiments,” it is fer from probable that 
he would. ever have obtained these advantages, of the source of which he #0 
guremsonusbly complains. Saat 

It seema to be almost impossible to satiefy Mr. Poykins. At first he con- 

us Wecause we attended to “ appearances ;” and he afterwards inveighs 
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against wa because we resorted to “ experiments :” it is, therefore, difficult to 
iconosive. how we should have proceeded to form our Report, unless by an 
implicit reliance npon his assertions, which certainly do not, in some cases, 
rest upon either appegrances or experiments. 

The great gist of the charges against us is, that we employed in our ex- 
periments an apparatus improperly constructed ; for he says, “the patentee 
utterly disclaims the apparatus experimented upon hy Messrs. Davies and 
Ryder as his, any further than that the pipes were closed in all parts.””-—This 
chargé assumes a very imposing aspect; and if we had done designedly that 
which he here imputes to us, we should indeed have been highly culpable. 
From a few facts the reader may judge of the truth of the allegation. Mr. 
Perkins sold some time ago to Mr. Walker the patent right to the apparatus 
for Manchester and the vicinity. When we were professionally engaged by 
the Directors of the Assurance Company, we first inspected the premises 
which had been recently injured; and then, previously to the performance of 
any experiments, applied to Mr. Walker to see what information or assistance 
he was able and willing to afford. Mr. Walker acceded, in the most obliging 
manner, to our application ; accompanied us to some establishments where 
the apparatus was in operation; and promised to get erected on his own 
premises, and under his own superintendence, a suitable apparatus, on Mr. 
Perkins’s system, for the express purpose of our experiments. Some little 
delay occurred; and, as it happened, Mr. Walker had in the interval several 
interviews on the subject with Mr, Perkins, to whom our investigation was 
no secret! The apparatus was at length put up; the form and the propor- 
tion of the parts were precisely those which Mr. Perkins had taught Mr. 
Walker, and on the same principle which bad guided Mr. Walker in others 
which he had erected, and might be called upon to erect ; and was, therefore, 
in every respect as essentially on “ Verkins’s System” as any of those which 
have been yet introduced into any building in Manchestcr. In short, Mr. 
Walker made the apparatus; we the experiments. In all the operations we 
had the assistance of Mr. Walker's intelligent Foreman, and that of other 
persons belonging to his establishment. 

Mr. Perkins does not find fault with 26 fect of coil in the furnace, though 
he forgets that only 21 feet, as stated, were exposed to the fire, u fact which, 
being in his favour, he conveniently suppresses; Iut be seizes with aviclity 
upon a presumed deficiency in the expansion pipe, insisting that froin the 
proportions in the diagram annexed to the Report, it tmust have heen “six 
inches less than the apparatus required.” Now, even in this plausible objec- 
tion a slight inadvertency on our parts has rendered him unfortunate ; for the 
diagram having been originally drawn from dimensions given by one of Mr. 
Walker’s assistants was, as it happened, six inches less than it was found, on 
actual admeasurement, to he in the apparatus really employed in the experi- 
ments performed. 

It is asserted in the “ Answer” that “in the absence of Mr. Walker a stop- 
cock was introduced, which, cutting off the greater part of the circulation, 
left only 40 feet of the tubing out of the furnace to carry off all the heat that 
could he communicated from 26 feet within it.” This is a grave charge ; but 
like the others, it rests entirely upon Mr. Perhins’s vivid imagination. A 
reference, however, to our diagram, which, by singular ill luck is, whether 
correct or incorrect, a stumbling-block to Mr. Perkins, will clearly show that 
instead of 40 feet of tubing there wore 140, with 21 feet only exposed to the 
action of the fire! As to the stopcoch, it is sufficient to remark that it was 
contrived and attached by Mr. Walker himself! 

Mr, Perkins, in his allusions to his safety valve, places himself in an awk- 
ward dilemma. Such an addition is either necessary or it is not: if unne- 
cessary, then it renders the apparatus no better than it was previously ; but 
if it is really necessary, what are we to think of the person who has been 
until “recently” endangering, by his own acknowledgment, in his “ some 
hundreds of apparatus,” life and property to an unlimited extent? What are 
we to think of him who conld, knowingly, leave such places as Messrs. Crafts 
and Stell’s unsupplied with an essential protection? Did he carefully and 
promptly impress Mr. Walker with its great importance ? 

We have reason to believe that this gentleman was not acquainted with it 

viously to the publication of our Report. It appears, then, that Mr. Ter- 
Kins sold for Manchester and the vicinity an apparatus which he has, for 
some time, known to be dangerous, and against which danger he did not warn 
either Mr. Walker or his customers until he produced his “ Answer” to our 
statements. The public have, therefore, derived some information from our 
Report, whatever may be the advantage which the *.Ausv er” has conferred 
upon its anthor. 

Mr. Perkins rallies us very much for baving said that the experiments made 
at the Natural History Museum, and at Messrs. Vernon and Co.'s, were “ un- 
satisfactory.” Whatever may be his opinion, we regard it as unwarrantable 
to make experiments, even with his apparatus, where other people's property 
might be endangered. That was, we can assure him, the reason which in- 
duced us to afford him this opportunity for the display of his pleasantry. 

When he taunts us, so humourously, in reference to the explosion, by say- 

_ ing, to our discomfiture, that “some grey calicoes spread round the furnace 
were alone wanting to complete the acene, and put the finishing touch to this 
extuisite specimen of ‘ Perkine’s Hot Water Apparatus,’ ” he forgets that this 
experiment was so amply illustrated in the warehouse of Messrs. Crafts and 
Stell, that it could not, by possibility, be rendered wore striking by repeti- 
tion. This iss portion of his “ Answer,” in which he is peculiarly jocular; 

1 @edf the destruction of “grey calicoee” by fire, and the consequent loss of 8 
great amount of valgable property, were & most amusing exhibition. It can 
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only be compared to the case in which Nero fiddied while Rome was burning. 
This sort of wit may induce an enemy to smile, but -it-must, certainly, make 
& real friend look very serious. 

An attempted explanation of an unexpected phenomenon is ‘pronounced to 
be a “ manifest absurdity,” because, as Mr. Perkins positively avers, “it is 
impossible that increase of heat can be produced by the condensation or cool- 
ing of steam !!"” He must surely have intended this statement as a piece of 
irony to relieve a dull discussion ; for, if he had really any doubts upon the 
subject, he might have easily and readily proved that the very reverse of his 
assertion is the fact; aud if that failed to satisfy him, he might have demon- 
strative evidence whenever he may pay his contemplated visit to Manchester. 

Mr. Perkins might on this point have consulted authority. An author 
who treats of his system, and with whose work he may be supposed to be 
acquainted, says, that “the specific heat of condensed steam, compared with 
[that of} water, is. for equal weights, as ‘847 to 1: but the latent heat of 
steam being estimated at 1000°, we shall find the relative heat attainable 
from equal weights of condensed steam, and of water, reducing both from the 
temperature of 212° to 60°, to be as 7°425 to 1.” 

Mr, Perkins afterwards says, that “ another observation from which erron- 
eous conclusions are drawn,” (of course from an error in the premises,) “ is 
that the temperature of the pipes, is influenced by the variation of their in- 
ternal diameter: thi» is not the case; the amount of heat conducted off de- 
pends on the surface exposed to the atmosphere, and not upon the internal 
diameter :” from which all that can be inferred is, that Mr. Perkius's pipes 
must be of a very peculiar kind, when, all other things being the same, the 
internal diameter affords no indication of their magnitude. 

Mr. Perkins tries to evade another explanation by the assurance that “ the 
expansive power of hydrogen gas is far less than that of water.” Let us 
examine this singular statement. Professor Graham, of the London Univer- 
sity, says, “ Hydrogen gas, steam, and the vapour of sulpburic ether, expand 
in the same proportion as air.”—* The expansion by heat of the different 
forms of matter is exceedingly various. By being heated from 32° to 232", 


1000 cubic inches of iron become 100-4 
1000 ............ Water...... LOS 
1000 .......0000. Aip........ TSGS 


Giases are, therefore,” he adds, ‘ more expansihle by heat thau matter in the 
other two conditions of Jiguid and solid.” Thus Mr. Perkins rests his ob- 
jection on the assumption that 1000 increased by 375 is “ far less” than 1000 
increased by 15! The reader can now judge for himself how much, in even 
this simple case, Mr. £. knows of the properties of the agents which his ap- 
paratus requires, and of those which it is liable to bring into action. 

Mr. Ilood, in treating of the hot water apparatus. says that “a most ma- 
terial difference of teruperature occurs in the several parts of the apparatus ;’”’ 
a fact, which we have attempted to explain, but the very existence of which 
Mr. Perkins denies. Jt is thus accounted for in the work before us :—* The 
difference, amounting sometimes to as much as 200° or 300’, arises from the 
great resistance which the water wneets with, in consequence of the extremely 
small size of the pipes, and also from the great number of bends, or angles, 
that of necessity occur, in order to accumulate a sufficient quantity of pipe.” 

“We shall find,” says the author, * that a temperature of 450° produces a 
pressure of 420 tb. per square inch, while a temperature of 530° makes the 
pressure 900 tb.; aud when it reaches 560°, the pressure is then 1150 fh, per 
square inch, Those who are acquaiuted with the working of steam engines 
are aware that a pressure of 45 to 48 fh. per square inch is considered as the 
maximum for high pressure boilers; but we see that in this apparatus the 
pressure varies from ten times to twenty-four times that amount. It will also 
be borne in inind that, in consequence of the extremely swall quantity of 
water used in these pipes, the slightest increase in the heat of the farnace 
will cause anu immediate increase ix the pressure on the whole apparatus. 
For it appears that if the temperature of the pipes be increased 50° above the 
amount before stated, the pressure will be raised to 1800 1m. per equare inch; 
and by increasing the temperature 40° more, the pressure will be immediately 
raised to 2500 fb. per square inch; so that any accidental circumstance which, 
causes the furnace to burn more briekly than usual, may, at any moment, in- 
crease the pressure to an immense amount.” 

Mr. Perkins scems, in some allusions, to insinuate an impression on his 
part, that we entertain towards him somcthing like a feeling of hostility. 
Any impression of the hind is, we can assure him, completely unfounded. Lic 
is entirely unknown to us, excepting in connexion with his system. We were 
required to iuvestigate his apparatus as we found if ; and, withont any pet- 
sonal consideration, we conducted that investigation to the best of our know- 
ledge and ability. 

In conclusion, we beg to assure Mr. Perkins, that if he can really render 
his “ system" safe, we shall, on being satisfied as to the fact, be quite as ready 
to recommend it, as we have been to warn the public of the danger which 
might arise from its use in the state in which it was when we were called 
upon to examine it. 


Report of Willan Fairbairn, Esq. . 


Having directed my attention to the experiments recently conducted by 
Mr. Davies and Mr. Ryder on this apparatus, I have been induced farther to 
extend my inquiries, and to visit several establishments where Mr. Perkine’s 
system of heating has been introduced. Amongat others I may mention 
those of Messrs. Schunck, Mylius & Co., Messrs. Novelli & Albanelli, as 
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parties expressed themselves satisfied with the apparatus, end appeared to 
have no apprehension beyond the alarm and excitement caused by the late 
aocident at Mesers. Crafts and Stel)’s, . 

It is true that refiecting persons, and indeed the whole community, have 
been seriously apprehensive of danger since that accident betel axqee aud 
Mz, Davies's report, and the opinion af Mr. Ryder, eeem conclusive on that 

int. In fact, it conld uot be otherwise, as the practical conclusions de- 

ucible from the experiments are clear, namely, the singeing of feathers, éx- 


plosion of gunpowder, charring of wood, &c., are in themselves sufficient evi- 
dence of the risk to which the property of individuals is exposed. It is also 


apparent, that no system of heating is safe where the water, circulating 
through pipes of small bore, is raised to a high temperature, and subjected 
to the changes of increased and sometimes suddenly diminished pressure. 
Ou this question, therefore, 1 have no hesitation in giving it as my opinion, 
tbat dlr. Perkins's principle of heating ie imperfect, and that more particu- 
larly from its liability to be overheated. either by improper treatment or a 
widen change of temperature, to which the appsratus is at all times ex- 


Mir. Perkins, in describing his apparatus, replies to these objections by 
stating that, in order to maintain for any length of time an equal temperature, 
it 1s only necessary to proportion the furnace to the time the heat is required 
io be continued, and the damper will regulate the combustion of the fuel, 
and the heat of the pipes. By this Mr. Perkins means, that the attachment 
of his heat regulator or governor, as given in his description of the apparatus, 
will so regulate the admission of air to the furnace, by the expansion and 
gontraction of the flow-pipe acting upon a series of levers, as to open or close 
the damper according to the temperature or intensity of heat contained in 
the flow-pipe. Now I have closely examined this part of the apparatus, and 

exceedingly ingenious on the part of the projector, it is nevertheless 
j in its operation upon the furnace, and cannot therefore be depended 
upon under all the changes to which the whole series is from time to time 
subjected. Whether this arises from excess of heat imthe coils on the one 
hand, or from 2 diminution of temperature on the other, is immaterial, as it 
appears that the apparatus, as now constructed, is liable, cither through 
neglect or otherwise, to almost all the changes of temperature indicated by 
the experiments of Mr. Davies and Mr. Rvder. 

Mr. Perkins, in his description of the apparatas, gives (Mr. Babbage’s ex- 
periments) the range of temperature in the flow-pipe and chimney as follows : 


Thermometer Thermometer 
on Flow. pipe, in oe 
aei'w 6? 
225 130 
244 132 
249 176 
249 182 
249 178 
249 182 
246 184 
247 146 
235 135 
229 202 
Giving 4 mean temperature during a period of 
© hours Of........ ccs psec seevenceee 236° 162° 


Being ‘an nap Ate temperature, and such as under the regulations 
prescribed by Mr. Babbage, would he perfectly safe. But comparing the 
ahove with the experiments of Mr. Davies and Mr. Ryder, we heave the tem- 
perature of the flow-pipe equal to that of melted lead, nearly 400° in excess 
of that witich was considered safe by Mr. Babbage. It is clear that in a series 
of experiments such as these conducted by Mr. Davies and Mr. Ryder, the 
temperature of the water ig the coils and in the flow-pipe, as it issues from 
the furnace, might be raised to nearly the melting point of iron; but in justice 
to Mr. Perkins, 1 am bownd to observe, that #t is only an experimental case, 
no doubt carefully and properly conducted, but certainly not indicative of 
the general working state of the apparatus. 

In Mr. Perkina's system of eating there is, I believe, considerable economy, 
and convenience in its application; it is not, however, the best, nor yet the 
most wholesome or safe mode of heating. HH appears to me to be Hable to 
the following objections :-— 

let. The increase of temperature to which the coils and pipes are exposed, 
and the consequent danger arising from the ignition of floculent matter, which 
iar ae a . neglect a brie a Pipes. 

nd. The impuri @ air, caueed y its cogtact with metallic surfaces 
highly heated. 2 | ene 

rd. Deficient ventiletion, where means are not ided for carrying off 
the impurities, and admitting fresh air at proper ineervill toe! 

The above to me to be some of the more prominent defects of this 
system ; it is, however,.o simple and ingenious apparatus, and : 
tain improvements were i 
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perature. 
Again, I would yecommend the flew-pipes to be incensed in a perforated 


iran tube, to a distance sufficient to render a reduction of the temperature 
certain, and to prevent the possibility of ignition, even when in coutact with 
inflammabdle matter. 

These precautions being adopted, and having encircled the furnace by brick 
work, I should, under such circumstances, consider the apparatus less objeq 
tionable, aud freed, in a great measure, from the danger which now aur 
rounds it, 

Wa. FAIRBAIRNe. 

Manchester, April 7th, 1841. 


ON VENTILATION OF THE COURTS IN THE OLD BAILEY, 
LONDON, 


On the 6th ult. a Court of Aldermen was held for the purpose of receiving 
a report from the Gaol Committee on the portant subject of the ventilation 
of the courts of the Old Bailey. Dr. Reid was present during the proceed» 


ings. 

Sir M. Wood brought up the Report of the Committee to whom it had 
been referred to consider Dr. Reid’s plan for improving the ventilations ef 
the courts of the Old Bailey. The committee were of opinion that the plage 
ought to be adopted. The committee recommended this Coust to direct 8 
communication to the Committee for Letting the City Lands, ing they 
will present a report to the Court of Common Council, for authority for the 
work to be proceeded with under their directions accordingly. SirM. Woed, 
in conclusion, moved that the Court agree with the Committes im their Re- 


Oks following is the plan, as described officially by Dr. Reid 

“My Lord and Gentlemen, 

“The defective state of the ventilation at the courte in the Old Bailey, 
which I have examined according to your instructions, arises principally from 
the following causes ;— 

“1, The inadequate supply of fresh air. 

“2, The imperfect discharge of the vitiated air, a large of which 
is returned indefinitely upon the person, instead of being removed with cer 
tainty and decision. 

“The severity of the currents, arising from inadequate diffusion, and the 
necessary opening of doors and windows from tie to time, when complaints 
are great from the deficiency in the supply of air. 

4, The imperfect nature of various parts of the epparatus in use, which 
presents different causes that render the air leas wholesome and agreeable 
than it otherwise would be. 

"%. The contamination of the small proportion of air supplied to a great 
extent with vitieted air, more particularly from the hall and other passages. 
In the kitchen there is a cesepool laving no connexion with any drain, inte . 
which about 30 pails ef water are introduced daily during the sitting of the 
Courts, all of whieh appears, so far as I have been able to ascertain, to mingle 
by evaporation with the atmosphere of the kitchen, and to find its way te the 


‘ It will be obvions that defects such as these cannot be e remedied 
without introducing arrangements of preportionate magnitude, as im the 
original constrnction of the courts, it could not be expected, fron: the period 
at which they were built, that provision would be made for meeting the views 
now entertained as to the nature and importance of ventilation; while the 
chambers below and above both courts, excepting on the roofs of the New 
Court, are #0 much occupied that few facilities are presented for difasive 
ventilation, by which alone any degree of comfort can be given in places s@ 
liable to a fluctuating attendance as these courts must be. Under the cir- 
cumstances, and proceeding upon the assumption that 2000 persons are ss 
many as it would be necessary to provide air for, according to the replies to 
the various inquiries upon which I entered in reference to this potst, I have 
to propose the following arrangements, It may be proper fer me to premise, 
however, that 2006 persons 12 hours a day in court require sir for 28,800,000 
respirations during that period, independent of what mey be nesessary for the 
surface of the body :— oan 

“3. Let a chamber be provided for the reception of fresh sir where it 
shall escape much of the contamination which it receives at present frost 
eating.howses, chimaies, &c., in the mmediate vicinity, ==; . 

«2, Let the sir he filtered from soot as it ; : 
when necessary with lime.wster to remove various j aud dually be 

to the courts by a fanner worked by a steam engine, Tis 
appears to be the only economical plan that will ineure the ve | 
of the courts, considering the peculiarity of their position, and the manner im 
Which thoy ave hemmed im on sil sides by different apartments, = 
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Mtciivedy, erie as‘ tinparceptibly sa powible, the difasion.being regulated 
fithented vine or porous eloth at every place represented by the red dotted 
¥a the plan of the courts, | ) 
4, Let a mntld bot water apparatus be procured, and let it be arranged 
such a manner that by the mere opening or shutting of a valve, it may 
wuade to afford an igs esr of warmth, such ss the circumstances of the 
moment require. I must here remark, that though ventilation may be 
indkined ut warming the at before sear the court, still the two 
questions are inseparably conn more especially as in an apartment not 
wentilated, the vitisted’ air stagnated around the person produces part of that 
warinth which ought to be procured from other sources, and which is required 
tu a greater and greater extent, the more freely the air is supplied. To some 
cousittutions the absence of offensive currents, and the supply of air at a 


ig 
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proper temperature, are 26 t as @ supply of pure air. 
“§. Let the enteance of the air to the court be by a single valve, 


ge thet the amount may be proportioned to the state of the external atmo- 
sphere and the fluctuating attendance, so that the effect produced upon the 
person may in all cases be as nearly as possible the same, whatever changes 
may ensue, cither on the attendance at the court or in the external atmo- 


“6. Let the foul air also be discharged through a single aperture, a valve 
airy provided there also, to be used under particular circumstances. 

“7. One external discharge from each court may be provided, but one 
alone for both would be prefexgiig, but aleo more costly, from the cuttings 
required in the reof. 

“8. The external discharge sliftitd be protected fram the action of currents 
of sir by a cowl, or any equivalent modification of the cowl. 

“ hes galleries should be supplied with pure air from the fresh air 

i. 

“16. A communication should be established between the cesspool in the 
Kitchen and the adjoining drains. 

All the above points are essentially connected with the ventilation of the 
eourts alone, and wonld cost, as nearly as I can estimate, about 11,9251, In 
atating this sum, it may be proper for me to mention, that a precise estimate 
canuet be formed, #9 the precise facilities or difficulties that may be met with 
in following out the underground cuttings must necessarily modify the result. 
But I do not consider that there would be a difference of 100/., which might 
be either less or more than the sum mentioned, according to details that 
could only be ascertained as the works proceeded. I ought also to observe, 
hat my estimate is founded principally upon the cost of similar works exe- 
cuted in the Queen’s Bench and Bail Courts, Westininster, in the Insolveut 
Debtors’ Court, and in various other buildings in London. 

* T should not consider the report complete did I not submit for your con- 
sideration, that it would be advisable that some minor arrangements should 
be made for the ventilation of the hall, staircases, and some of the principal 
apartments in connexion with the courts. In places where the principel 
room has been ventilated without some attention being paid to lobbies and 
Contiguous apartments, the contrast between the air where ventilation has 
been introduced and where it has not often leads to complaints that would 
not otherwise he made, and to the introduction of ventilation in these minor 
apartments at a future period ata considerable increase of cost. An addi- 
tional sum of 150/. or 200/. would enable the ventilation to be greatly im- 
proved in all the are now referred to. 

Again, in all buildings constructed in the usual manner there is a defect 
luerved in the movement of air near windows in cold weather, which can 
ba remedied entirely only by double windows; this not being essentially 
Connected with the general arrangements for ventilation, though most impor- 
tant in preventing local discomfort in the seats next the windows, is hrought 
before your notice as a separate question, that can be considered either at 
present or at a fatare peri 

+ Lastly, in making the above report I have to mention, that I have had 
the advantage of communicating with Mr. Mountague, who has assisted me 
in obtaining the information required as to the present state of the buildings ; 
and I have the satisfaction to state, that he is of opinion that the several 
bard be executed without interfering with the character or stability of 

e building. 
ay the henour to remain, my Lord and Gentlemen, 

“ Your very obedient servant, 


Sir P, Laurie seconded the motien. He trusted the Court would be unani- 
snous.in recommending the adoption of Ds. Reid's plans. It was universally 
admitted that he had successfully applied them in the ventilation of both 
Howes of Parliament, an object of nt importance, which had often 
been attempted and as often failed. The best evidence that Dr. Neid had 
been completely successful in his operation on the Houses of Parkament 
‘Was to he found in the fact thet at the conclusion of his labours they had 
Tewarded his talent and perseverance with & complimentary gratuity of 1,000/. 
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THE MIASMA OF AFRICA—NIGER EXPEDITION. 


Mr. J. F. Danrecy lately read a paper at the Royal Institution, “ On the 
spontaneous evolution of sulphuretted hydrogen in the waters on the weatern 
coast of Africa and etsewhere.” He commenced by olwerving, that this sub- 
ject was now interesting on two accounta—lI, because it would recall to the 
members of that institution the experiments of Sir Humphrey Davy on the 
subject, and which led him to advise the adoption of ship protectors; and, 2, 
in consequence of the Niger expedition, fitted out to visit and endeavour $9 
intreduce civilization on the western coast of Africa. The effect produced 
en copper sheathing by the presence of sulphuretted hydrogen in the waters 
on thet coast, was, he premised, well known to every one informed respecting 
vessels visiting it, and it was a fact that a cruise of nine months on the wes 
tern coast of Africa injured the copper sheathing of a veasel as much as four 
years’ wear in any other part of the world. The lecturer showed a piece of 
sheathing taken from the bottom of a Government frigate that had not been 
many wonths on the African station, asd also a piece from the Reyal George, 
sunk at Spithead, and which hed been under water 60 years; the foruser was 
eaten through in very many places, and so thin all over that he might push 
his thumb through it, while the latter was tough and in excellent condition. 
His attention had been directed to the subject by the Lords of the Admiralty 
sending him 16 bottles of water, from as many diferent places on that coast, 
extending from 8 deg. north of the Equator to 8 deg. south, to analyse, and 
ie ask on the component parts thereof, and the accompanying table was 
the result :-— 


Sulphuretted | Saline 
Hydrogen. | Bdatter. 
Cubic Inches, { Grains. 
‘Sierra Leone, per gallon. ... 1... cece ce eel 618 
WWOWR Sos un Gives oa Henke ee oe 6-99 2,480,0 
(Bonny River 2... 5. cece ce eee e te cee aed 1°21 1,788,0 
MOGREY ccs cticenseeacendies Rew re 2,104,0 
IGaheon’. as aurrneseciew hae ciae Ueda | A 2,169,0 
HLobez-bay oo cece cescseccccceucceecel 11°69 2,576,0 
iCongo River (Mouth)........0.s2e0000e| 0-67 
‘Congo River (35 miles inland) 
[BANBO wo crc erseeecscceccecvessoenes| 4°35 2,736,0 
14°75 1,920,0 


All the bottles were hermetically sealed, and he had no doubt the water 
was in every way as good as when taken from the rivers. On drawing the 
cork, he was immediately struck with the smell of sulphuretted hydrogen, 
and adopted the general idea that it arose from animal and vegetable decom- 
position, but it had since appeared to him that such was not entirely the case. 
The gas extended a distance of 15 or 16 deg., and in some places as far as 40 
miles to sea, covering therefore a space of 40,000 square miles. Now what 
could the origin be? Ile thought that it arose from the action and reaction 
of vegetable and auimal matter brought from the interior of the rivers upon 
the sulphates in the seawater. With this idea he gathered last autumn some 
leaves from a shrubbery and put them into three jars; into one of which he 
poured some plain New River water, into the second some of the same water 
in which three ounces of common salt had been dissolved, and into the third 
the like water, in which some crystallized sulpbate of soda was dissolved. 
To the covers of the jars he fixed inside some litmus paper, and placed them 
in a cupboard, the temperature of which varied from 70 to 100 or 110 deg. 
The effect. was, that in the first the litmus paper was perfectly white, and the 
smell hy no means unpleasant ; in the second the paper was quite white, and the 
smell similar io that of a preserve; but in the third jar, in which a elphate - 
was present, the paper was nearly black, and the stench was horrible and 
nauseous in the extreme, as every one knew the smell of sulphuretied hydre- 
gen gas to be. Now sea-water contained sufficient sulphates to produce this 
effect, under peculiar circumstances. But a more interesting part of the sub- 
ject was the miasma so injurious to life on the marshy shore of Western Africa. 
Some persons said that if science canaot point out a remedy, it is useless to 
investigate the causes, but he did not so think; if science cauld mot point 
out a remedy, still it could point to something as a palliation of the evil. The 
presence of the injurious gas was easily tested by the roughest hand, so that 
places in which it abounded could be avoided ; and if imperative duty rendered 
it absolutely necessary to go to those places, then plentifal fumigationa of 
chlorine gas would effectually destroy the sulphuretted hydrogen. The effect 
of this gas was uot ouly visible on the Western coast of Africa, but in many 
places elsewhere, although not to so great an extent. Might uot the jungle 
fever of India, the periodical fevers of New York and Charleston in America, 
and the minor diseases on the coast of Essex, be traced to the effects of this 
deleterious gas? It was a known fact that the ships in the mouth of 
the Medway consumed more than other ships. Chlorine gas then 
destroyed the injurious gas, and it was easily made, and the materials = 
cheap; the Govermment had plentifully supplied the African Expedition 
the materials necessary for the most perfect chlorine fumigations, and he kad 
the pleasure of believing that his report founded on the analysis ef the waters 
sabmitted to him, and the precautions taken, had im oonfidence not 
“aa fr the gallant men who composed thet expedition, but. also to those who 


ves in ite welfare. 


SEVERN NAVIGAT ON IMPROVEMENT. 
(Conciuded from page 247.) 


Abstract of the Evidence an behalf of the Worcester and Birmingham Canal 
ey against the Bill for improving the Severn, yiven before the Committee 
of the House of Commons on the Bill, Stay 17, 18, 21, 24, 25, 27, & 28, 1841. 


Mr. F. Giles, engineer, examined by Mr. Austin—I am a civi] engineer, 
and have surveyed many rivers. harbours, canals, and railways. J am ac- 
guainted with the Thames. Mersey, Medway, Ayr, and Calder, and many 
other rivers; I bave also planned the construction of works with reference 
to the Severn; | have surveyed the Sevein with reference to the navigation ; 
i then particularly directed my attentu.n to the dramage and scour of the 
river, as far as they were computible with the navigation; I surveyed the 
river in J837 with Mr. Rheudes’ plans; | have surveyed It partially in the 
present year. Jam acquainted with the plan of Mr. Cubitt. Mr. Rhodes’ 
plan was foraship caual up ta Worcester, awl a barge canal up to Stour- 
rort. {Witness then described Mr. Rhodes’ plan. That plan was not carried 
nto execution. I have heard the wh je of the evidence on the present plans. 
My objections to it beginning at Stourport are to the proposed solid dams ; 
1 object to the principle of dinming a river permanenth. With reference to 
this river, ir will decided!y obstruct the drainage, and bea great bar to the 
navigation, When there is sutheient depth of water to puss; and { think a 
different kind of weir could be constructed that would aflurd the means of 
passage tn low-water season. In the fimt phice, a solid dam must necessacily 
raise the summer water level! to the height of the dam; when the flow) ts 
above the summer water feve!, supposing it to commerce as the summer water 
is now, not imp unded (bu yuu can pound if five, six, or seven feet) suppus- 


ing the flood to commence nsirg above the artifieral sum, if in the first phe | 


the flond rises five feet or mure aleve the oricimal summer water, it must rise 
jt also five feet above the artificial sim of water, nod se oon every flood it 
anttst inercase with the rise ut the flood in the same degree that the summer 
water is te the floud. 

By Mr. Barnchy.—My answer docs not refer to the river when bank full, 
bat of course it weuhl fill sooner. 

Ky Mr. Austin. —This plan would affect sume of the existing drains, par- 
tiewarly that which is made in the sewer at Worcester. and the drainage up 
the country from the Salwarp to Ombers'ey. The arate ge io about eighteen 
inches above the low summer water. and of course the dam at Cylon must 
rajse Che water permanently in propurtion to its height, ard thus in tioad 
“Feet the drainage: and that is nut all. for the drajuage of the gross matter 
which comes from the sewers of large towns would be collected in pools, 
whieh [ think would be a very impurtant matter. The Bevere Island dam in 
Jike manner would affect the dramage of the Salwarp; for if the water was 
pennies up below the Saluarp. if wewld be penned up in the Salwarp too. 

the Salwarp drains an ‘mportant district, which would consequently be 
affected. In my opinion. if obieue Weirs would pass more water than straight 
ones, which 1 do not think they will, it would not the Jess affect the drainage 
of the district. Whether oblique or at right angles the permunent height 
would Le the same, and from that | apprehend the effect to the drainage. 
The deposit would silt upon the upper side of the weir, an] [understand this 
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to Le the effect at the weirs on the Ayr and Calder. where they have flood- | 


gates Which would assist to rem: ve the deposit, LE would have the weirs so 
constructed as to have two, three. or more fluad-gates, sixty feet wide, so as 
to be open whenever freshes come down; I believe this would have a good 
eflect upon the drainage. With any weir there must be a lateral Jock. but 
when the weir was open there would be no necessity for using the lock, J 
can form but one opimon of the made in which it is proposed ta construct 
the weirs—and that is, that they must wash away. I have never built one 
mgself but with sulid masunry, and with a puddle bank to back it; I believe 
2 footing is absolutely necessary, I don't hesitate to say that it wonld be 
most advisable to dispense with weirs Letween Gloucester and Worcester ; 
4 certainly think the experment should be tried. T weuld put a weir above 
Worcester, at the upper end of the pool, opposite the “ Dog and Duck;' | 
would dredge up to this pant, through the bridge at Worcester. I think 
also the dam at Bevere Island should be at the Satwarp. This would render 
it necessary to sink the soi] at Digtis lock, nothing raore. The channel- 
dredging in the river would necessarily lower the water at the wharfs at 
Worcester, and it would therefore be necessary to dredge up to the wharfs 
also; this would improve the drainage at Worcester. 11 would be necessary 
to have a dum at Worcester bridge, and lo underpin the piers. 1 think the 
improvements below Worce-ter should be executed. accurding to the exigen- 
cies uf the case, as they presented themselves during the undertaking. { 
would first proceed to narrow the river to a certain channel in the soft parts 
by groins, the points of which would furm one grooved channel down the 
river. [should be able to ascertain the force of the scour as the works pro- 
ceeded, and thas to regniae the extent to which | would apply the operation 
of dredging. 1 should dredge at once in the hard shoals with an inclination 
of four feet to one; J would propose ta dredge six feet for the purpose of 
obtaining five. [ should not let my groins run into the river to the full extent 
at first, but should add to them, if ] found it necessary to du +o, 19 maintain 
the depth. Deerburst shoal being wholly composed of sand, it would be an 
intermmable task to attempt dredging alone, but with the assistance of the 
jetties or groins, I think the scour of the river would maintain the depth re- 
quired. J think Mr. Provis’ mode of throwing in stones for the foundation 
of his side walls a very bad one. J propese in forming my grains to use 
stakes uf larch, lined in the usual way with faggots. My groins will gene- 
rally he about 120 yards apart. The quantity to be dredged J estimate at 
S00.GC0 cubic yards, which. at Ls. per yard, would cue to £25,000; the 
Froins { eatimate at £28,500; and J have put down £6,000 to be spent wpon 

urcestor dees but J think that is much more than will be requ red, for 1 
believe £1,000 for each pier will be quits sufficient. Then I have set down 
£10,000 for contingencies (which fs move than 10 per cent.)so we will take 
the total cost, in round numbers, at €70,000, J was employed by the Wor- 
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plan went before Parliament, but it. did not pass. 
‘rova-examined by Mr. Serjeant Merewether.—I cannot tell you the height 
of the weir in my plan for improving the Severn, but it was up to bigh water 
mark. J have this morning had a mode] brought here. at the request of an 
hon. member made to me yesterday, but I should lke to speak with Mr. 
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or should not be Frouuesd. Previous to the termination of the conversation, 
it was understood that the Committee would re-examine Mr. Cubitt towards 
the close of the invest ye ton, to hear his answer to the 0 ade 
had been made against his plan. This plan was suggested by me to the 
Worces er and Birmingham Cana] Company, who paid for the surveys and 
application to Parliament, and who intended fo have carried out the im- 
rovement by a commission. The toll was to be 2d. per ton from Diglis to 
Ploncester. T have proposed another plan for the improvement, where the 
toll 10 be paid was Is. per ton, bul that was for a Company, and not in cone 
nexion with the Birmingham Canal omy Yt was brought forward in 
opposition to Mr Rhodes’ plan, and when that plan dropped my plan also 
dropped. Lagree with Mr. Walker's regrei—as expressed in his report-—that 
so} ttle has heen done towards the improvement of the Severn. [I do not 
think thar Me. Cubitt has suffioently evusidered the drainage in his plan. 
I know the situation of Lord Sandys‘ drain, | went down last Friday night 
to open itiand examine its Jevel, and } knew the drain before. This drain 
is about 100 yards above Holt Fleet Bridge. The sewer at Worcester, which 
T mentioned veaterday. has Leen Jately constructed, aud | particularly men- 
tioned it because if is the principal one in the city, 1 was told the tall of 
that sewer by the person who built tt. only acquainted with the aut- 
all of thai drain, [do not beheve the Mis 25 feet, The bottom of the 
outfall of this drain is 14 in. or 2 (t. abov€the present low summer level of 
the Severn. and the sewer is perhaps 5 ft. in height. 
_ Mr. Godson.—The basin in Lawesmoar 15 at least 20 feet above the low 
summer level of the Severn. 

Cross-exumination continued: | have na doubt but that there is a great 
fa}} in that drain. 1 should think the entrance of the drain may be 20 feet. 
above its outfall. J have not heard of any public meeting of the people of 
Worcester, in alarm at the eflect of the impruvement on this sewer, but J 
have seen a gentleman on the subject. Tt was Mr. Williams, of the Distillery. 
He resides on the opposite side of the river to where (his sewer enters. 
Where the water, in consequences of these artificial ponds, stops up the 
mouths of drains. it must impede the drainage. t do not know the pares 
effect 1t may have upon this sewer, because 1 do not know the full, bat the 
silt will have a tendency to collect at the mouth, and will certainly be de- 
posited at the foot of the weir. The banks are about 16 or 17 feet above the 
sewer at Worcester. There is not a considerable fall on the Salwarp a short 
distance from its mouth; there is unly a fall of a few inches ubout a quarter 
of a mile up the river. The height of the banks of the Severn near the 
mouth of the Salwarp is about 13 or 16 feet. Ido not know the fall a qua: 
ter of a mile further up where the inill is situate. J still say that the valle 
of the Salwarp would be flonded sooner in consequence of the weir at Beve 
Island than it otherwise would be. 1 have never seen weirs constructed | 
Mr. Cubitt proposes ta constrict his, but 1 still think that bis weirs wougl 
not stand. Though I know Mr, Cubitt well. and know him to be aman of 
wreat experience in these matters, | have no besitativn in saving that T be- 
lieve him to be wrong in the construction of bis weirs, both in the mode of 
forming them and the material to be employed (red sandstone frum Holt and 
its neighbourhcod). I never heard of such a weir giving way, because I 
never heard of such a weir being constructed. ] do not Welieve that Mr. 
Cubitt's weir will be water-tizht, for } do not think the sheet-piling will be 
water-tight; and I do think that the water leaping over the sheet piling 
will Liew up the stone-work. 1 think a single row of sheet piles will not be 
water-tipht. I have never seen a weir on the Taff, and 1 du not know that 
there is one there constructed by Mr. Cubitt. 

By Mr. Hastie —I have seen the weir at Hampton Court, but it is not 
applicable to thove proposed to be constructed on the Severn, as it is formed 
of strong piles, having sluice-lboards, and 1 will undertake to say that it has 
a solid foundation, either of timber or masonry. 

Cross-examination continued.—The placing of rubble stone as an apron in 
front of the shect-piling will strengthen the weir, if the piling be water-tight. 
I shall construct my groins with a slight inclination downwards, My groins 
will be formed of willow stakes watiled; they will be triangular, the base 
heing against the back of the river, and the apex running into the stream. 
Tt is a very oki mode of forming groins, and ou constructed in this mian- 
ner were formerly in the Severn at Uptun and near the Ketch, They were 
removed as n puisance, Lecause they canted the stream to one side. { mean 
to construct my gToiNs av AS to Preserve a continuous channe) as much as 
possible. TE bave certainly nu doubt but that longitudinal walls would get 
a more perfectly continuous channel than ihe use of groins, if they could 
perfectly formed, which | think could not be the case by dropping in the 
stones, as proposed Ly Mr. Cubitt. No doubt it would be a great evil for a 
boat to strike the point of one uf my groins. Ido not approve of Mr, Cu- 
bitt's proposal tu take advantage of the deepest parts of the channel, but 
peter dredging a straight channel alung the centre of the river. There are 

ve arches at Worcester Bridge, and the centre one is 42 feet wide. The 
total ascent I have by my plan from Gloucester to, Worcester race-course is 
Gft.4in. The deepest water is under the centre arch and the one to ~ 
left. When the water is low, I do not think there’'ia more than 3 feet ut 
the centre arch, J shall first dredge three arches, then a channel 60 feet 
wide, through the shual up tho race-course, and subsequently create yp -- 
the wharfs. When I have dredged athe the arches and shusl, 1 should 
think all the water will be drawn from the wharfs, aa it generally is at pre- 
sent. Ihave been employe! for years by the Worcester and ingham 
Canal:'Company. 1 do not know that, in consequence of the boats Bet ng 
able to unload at the Worcester guays,.from want of water, (hey go into the 
Birmingham canal to unload. I have not calculated the amount nor fire coat 
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Grecian architecture is essentially woodea in its construction; it: _ 

in wooden buildings, and uever did its professors possess either sufficient 
imagination or skill to conceive any departure from the original type. Vitro- 

i that their buildings were fogmerly composed. of trunks of 
lintels or brestsummers laid across the top, aud rafters again reatipg on 
them. This is at once the most avcient and barbarous mode of building that 
can be imagined ; it is heavy, and, as I before said, casentially wooden; but 
is it.not extraordinary that when the Greeks commenced building in stone, 
: Of this material did nat suggest to them some different and 
ied mode Of construction? Such, however, was not the case; they sct 
Wars os they had sct up trunks of wood; they Iaid stone Imteis as 
they had iaid wood ones, fol across; they even made the construction | = ~~ 

atill more similar to wood, by carving triglyphy, which are merely a. 

sentation of the ends. The finest tenyple of the Groecks is ct 

on the warw principle ona large wocden cabin. As illustrations of bietory 
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they are extremely valuable ; but as for their being held up aa the staudard 
uf architectural excellence, and the types from which our present buildings 
are to be formed, it is 2 monstrous absurdity, which has originated in the 
biind admiration of modern times for every thing Pagan, to the prejudice and 
overthrow of Christian art and propriety. 

The Greeks erected their colamne, like the uprights of Stonehenge, just so 
far apart that the blocks ¢hey ail oa them would not break by their own 
weight, The Christian architects, on the contrary, during the dark ages, with 
stone scarcely larger than ordinary bricks, threw theic lofty vaults from slender 
pillars across 4 vast intermediate space, and that at an amazing height, where 
they had every difficulty of lateral pressure to contend with. This leads me 
to spenk of buttresse:, a distinguishing feature of Pointed Architecture, and 
the first we shall consider in detail. 

It need hardly be remarked that buttresses are necessary supports to a 
lofty wall. A wall of three feet in thickness, with buttresses projecting three 
feet more at intervals, is inuch stronger than a wall of six feet thick without 
buttresses. A Jong unbroken inass of building without light and shade is 
monotonous and unsightly; it is evident, therefore, that buth for strength 
and beauty, breaks or projections are necessary in architecture, We will new 
examine in which style, Christian or Pagan, these have been most suceessfully 
carried out. Pointed architecture does nof conceal her consfrnetion, but 
heautifies id: classic architecture secks to cunceal instead of decorating it, 
and therefore has resorted to the use of engazed columns as breaks for strength 
and effect ;—nothing can be worse. A cohimn is an architectural: member 
which should only be employed when a superincumbent weight is required 
to be sustained withoud the obstruction ofa sclul wall: but the moment a 


wall is built, the necessity and propriety of columas cease, and engaged | 
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Although we will not go so fur ns to say it is inconsistent with cor- 
rect principles of taste tu introduce columns merely for the sake of 
<diecoration, a doctrine which i! consistently aud strictly followed up, 
would put us out of conceit with the ornamental parts of many Gothic 
structures silso;—we certainly do ugree with Mr. Pugin in the main. 
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Beautiful as we consider Grecian architecture to be ns regards its ° 


mere forms, we have always felt it to be exceedingly Lornd and limited 
in expression. The whole of it lies in a very narrow compass; it ad- 
mits of scarcely any combinations; it may, in fact be said to be stcreo- 
type. Like a barrel-organ it can play only » single aut of tunes, which 
however agreeable they may be at first, become tiresome by repetition. 
Antiquarian travellers visit Lycia and other pas of Asia Minor, and 
merely return with mare's-ncut discoveries of what we muy find just 
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columns always produce the effect of having once Ween detached, and the ide 
terinediate spaces blocked up afterwards. Pane 

A buttress in pointed architecture at once shows its purpose, and diminishes ' 
naturally as it rises and bas less to resist. An engaged column, on the con- 
trary, is overhang by a cornice. A buttress, by means of water tables, can 
be made to project such a distance as to produce a fine effect of light and 
shade. An engaged column can never project far on account of the cornice, 
and all the other members, necessarily according with the diamcter of the 
colunin, would be increased beyond all proportion. 1 will now leave you to 
judge in which style the real intention of a buttress is best carried out. 

I have yet to speak of flying buttresses, those bold arches, as their name 
implies, by which the lateral thrust of the nave groining is thrown over the 
aisles and transferred to the massive lower buttresses. Here again we see 
the true principles of Christian architecture, by the conversion of an essential 
support of the huilding into a light and elegant decoration. Who can stand 
among the airy arches of Amiens, Cologne, Chartres, Beauvais, or Westinin- 
ster, and not be filled with admiration at the mechanical skill and beautiful 
combination of form which are united in their construction? But, say the 
modern critics, they are only props, and a bungling contrivance. Let us 
exanine this. Are the revived pagan buildings constructed with such superior 
skill as to dispense with these supports? By no means; the clumsy vaults of 


St. Paul's, Landou, mere coffered semi-arches, without ribs or intersections, 
have their flying buttresses ; bet ag this style of architecture does not admit 
Of the great princijile uf decorating utility, these buttresses, instead of being 
made ornamental, are concealed by an cacrmous screen, going entirely round 
the buildiag. 
other. 


So thai in fact one half of the edifice is built to conecal the 
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Section of Si. Pau!’s. London. a Church Lnilt in the revived Pagan 
style, with the Flying Butiresses cunevaled hy a Screen. 


as well, in our own libraries and portfolios; or if they do chance to 
meet with something like a new idea for a colunm or capital, scarcely 
ever is it turned to account, but we go on with our hachneved Iissus 
loniv, &c., usgue ad nuuscam.—But we are now improring upon Mr. 
Pogin, so let us cut short our own remarks, and return to bim and his 
book. | 
As it will, doubtless, be ere long in the hands of most of our readers, 
who will then bave the advantage of the numerous illustrations as well 
ns the whole of the text, we shali not attempt to follow its author step 
by step; therefore, passing over many clever original remarks in re- 
ard to ‘mouldings,’ and the ‘use of the splayed form,’ &ec., we shall 
notice his free auimadversiona on the preposterous absurdities passed 
off by fashionable upholaterers, cabinet-mukers, and paper-hangers as 
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Gothie furniture and Gothic patterns, in the true Brammagem gusto; 
illustrating sume of these mongrel monsters by specimens in his en- 
gravings and ents,—among the rest, of a “New Sheffield pattern for a 
modern Cantellated Grate!” 


“Modern grates,” he olserves, “are not unfrequently made to represent 
ditainutive fronts of castellated or ecclesiastical buildings with turrets, \gop- 
holes, windows, and doorways, ell in a space of forty inches. 

“The fender is a sort of embattled parapet, with a lodge-gate at each end ; 
the end of the poker isa sliarp pointed finial; and at the sumunit ef the tongs 
is a saint. Jt is impossible to enumerate half the absurdities of modern me 
tal-workers; ‘but all these proceed fram the false notion of diaguisiag instead 
of beautifying artictes of utility. Tlow many objects of ordinary use are ren- 
dered wonstrous and ridiculous siniply bevause the artist, instead of secking 
the sos/ convenient form, and then decorating it, has cwdodied some extra- 
vagance fo concect the real purpose for which the article hus been made! If 
a clock is required, it is uot wnusnal to cast a Roman warrior in a fiving 
chariot, round one of the wheels of which, on close inspection, the hours may 
be deseried; or the whole front of a cathedral church reduced to afew inches 
in height, with the clock-face occupying the position of a magnificent rose 
wingow, Surely the inventor of this patent cloch-case could vever have re. 
flected that according to the scale on which the edifice was reduced, his clock 
would be about two hundred fect in circumference, and that such a mouster 
of a dial would crish the propertions of almost any building that could be 
raised, But this is nothing when compared to what we sev continually pro. 
duced from those inexheustille taines of bad taste, Birmingham and Sheffield : 
staircase turrets for ickstands, mounmental crosses for light-shales, gable 
ends huag on handles for door-porters,(?} aud four doorways and a eluster of 
pillars to support a French lamp; while a paic of piznacies supporting an arch 
is called a Gothic-pattern seraper, end a wiry compound of quatrefoils and 
fan tracery ap abbev garden seat. Neither relative scale, form, purpose, nor 
unity of style, is ever considered by those who design these abonsinations ; if 
they only introduce a quatrefoil or an acute arch, be the outline and style of 
the article ever so modern and dehased, it is at once denominated and sold as 
Gothic. 

“While [ am on this topic it may not he amiss to mention some other ab- 
surdities which may not be out of place, although they do not belong to me- 
tal-work, IF will commence with what are termed Gothic-pattern papers, fur 
hanging walls, where a wretched caricature of a pointed building is repeated 
frou. the skirting to the cornice iu glorious coufusion,—door over pinnacle, 
and pinnacle over door. This is a great favourite with hotel and tavers 
keepers. Again, those papers which are shaded are defective in principle; 
for, as a paper is hung round a room, the ornament must frequently be shadowed 
on the light side, 

“The variety of these miscrable patterns is quite surprising; and as the 
expense of cutting a block for a bad figure is equal if not greater than for a 
good oue, there is not the shadow af an excuse for their coutinual reproduc. 
tion, A inument’s reflection must show the extreine absurdity of repeatina a 
perapeclire over a large surface with some hundred diYereut points of sight: 
a pape) or wall may be enriched and decurated at pleasure, but it should 
always he treated in a consistent inaaner.” 


These cavalier censures will hardly obtain for Mr. Pugin the guoi- 
word uf the honourabic company of Paper-Ntainers and Paper-Duubers. 
It may reduce the value of their stock on hand, and also of thut of the 
Sheffield aad Bruremagew urtists, at least 75 per cent.; but let thera and 
Messieurs the upholsterers plaister up their pique with the comfort- 
able reflection that, ax many people will now be ashamed of their 
trumpery Crothic:zinge, and proceed to get rid of them as fast as they 
can, they must have their rooris refurnished,—which will, of course, 
be all for the benefit of trade. 

In his second lecture he again touches upon the subject of furniture, 
and has another slap at the Cihciteres, who 


“Seem to think that nothing can be Gothic unless it is found in some 
church. Hence your wotern man designs a sofa or occasional table from de 
tails culled ont of Dritton'’s Cathedrals, and all the ordinary articles of furni- 
ture, which require to he simple and cunvenient, are made not only very ex. 
pensive but very uneasy, We find diminutive Asing butrresses about an arm 
chair: every thing is crocheted with angular projections, innumerable mitres. 
sharp ornaments. and turreted extrenalties. A nian who remains any length 
of time in a modern Gothic ron, aml escapes without being wounded by 
some of its minutia, may consider binself extremely fortunate. There are 
often &¢ many pinnacles and goblets about a pier-glass frame as are to be 
fount in on ordinary church, and not unfrcguently the whole canopy of a 
tomb has been transferred for the jurpose, us at Strawberry Fill, I have 
perpéetrated many of these enorniities iu the furnitare J designed some vears 
ago for Windsor Castle, At thet titae L had uot the least idea of the "*. ’ 

' Ten now explaining; all my koowledge of Pointe! Architecture Ws 
coulind to atoleably good notion of details in the abstract: Lut these I 
empoyed with so little judgment or propriety, that, although the parts were 
correet und exceedingly well executed, collectively thes appeared a complete 
barlesque of voited design.” 


This last confession is highly creditable to Mr. Pugin, Such a frank 
avowal of his own artistical delinquencies, speaks mach in his favour, 
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and shows that if he is severe towards others, le-cannot be reproached 
with being over-indulgent towards himself. At the same time we 
must say that if the ceasures he levels against architects. and their 
employers be for the most part well merited, they are occasionally too 
sweeping und overstrained. His objections, for instance, against the 
application of the Itatian style, te domestic architecture in this coun- 
try, amount to little more than usophistical tirade. “ What," le asks, 
“does an Italian house doin Enghind /” Which question put forth 
by him as an unanswerable one, might be tarned aguinst the cause he 
himself advocates; for just as well might it be asked, on the other 
hand, why should a house erected in the reign of Queen Victoria, be 
made to resemble une built in the time of Edward {V., or, Henry Vil. 
or VIAL?) =Why should ‘a Protestant church: of the 19th century be in 
any reapect modelled like a Roman Catholic one of the 14th or Lith? 
Is not the [talian style to the full as applicable to our actual wants and 
purposes in the majority of cases, us any mode borromed—for borrowed 
after all it must be—from examples to he found, indeed, in our own 
country, but belonging to periods more dissimilar from, than in aught 
resembling the present one? Nominally italian as to design, are not 
Burrs’s two Club-louses in Pull Mull, perfectly English in their accome 
modation? We could easily extend this list of questions; but untit 
they are answered they till answer for the present occasion. Even 
our ancestors themselves were addicted to change : they endeavoured 
to make their buildings keep pace with the progress of social im- 
provement and the spirit of the times. Nay, masialis mutandis, what 
Mr. Pugin himself urges aguiast the custellated style might in some 
degree be vbjected to some other styles of much later date. 


“What can be more absurd than houses built in what is termed the cas- 
tellated style? Castellated architecture originated in the wants cousequent 
on a certain state of sovicty: of course the necessity of great strength, and 
the means of defence sailed to the military tactics of the day, dictated to the 
builders of ancient castles the most appropriate style for thetr construction. 
Viewed as historical monuments, they are of surprising interest, but as models 
for our imitation they are worse than useless. What absurdities, what ano- 
malies, what utter contradictions do not the builders of modern castles per- 
petrate! How many portcallises which will not lower down, and draw hridons 
which will not draw up!—how many loop-holes in turrets so small that the 
most diminutive sweep could not ascend thew !—On one side of the house 
machicolated parapets, embrasures, bastions, and all the show of siroug de- 
fence, and round the corner of the building a conservatory leadiug to the 
principal rooms, through which a whole company of horsemen wight pene- 
trate at one smash into the very heart of the mansion !—for who would 
haniner against nailed portals when he could kich his way through the green- 
house? In buildings of this sort, so far from the turrets being creeted for 
auy particular purpose, it is difficult to assign uny destination to them after 
they are erected, and those which are not imade inte chimneys seldom get 
other uccupauts than the rouks, But the caterior is not the least inconsistent 
portion of the edifices, fur we find guard-rooms without either weapons or 
guards; sally-ports, ont of which nobody passes but the servants, and where 
a wilitary mau never did go out; dunjon keeps, which are nothing but draw. 
ing-rooms, butduirs, and elegant apartinents; walch-towers, where the 
housemaids sleep, and a bastion in which the butler cleans his plate: all is a 
mere mask, and the whole building an ill-conceived lie.” 

We would give a trifle to know what is Mr. Pugin’s opinion of 
Windsor Castle ;—in fact we should very much like to see « volume 
of comments from his pen relative to some of the principal modern 
Gothie structures he bas examined in various parts of the country. 
We do not imagine that he is perfectly satished sith any one of them 

‘even with Windsor itself: still, they cannot ail be equally bad: 
some must possess more or less merit in particular parts, or cise be 
conspicuous for egregions sins and defects; and ut any rate, we should 
then obtain something in the shape of specific criticism from Mv. Pugin, 
instead of those generalized observations to which he has hitherto 
chiefly confined himself. In the meanwhile, we thank him for the pre- 
sent work, from which much profitable instruction is to be obtained. 
Considerable praise is also due to the publisher, for the truly elegant 
manner in which the velume is got up, su as to reader It one well fitted 
not only for the library, but the drawing-room and boudoir; nor is it 
deficient in the popular recummondation of being unusually eheap. 


History of Belvoir Casts, from the Norman Conguest ta the A 
Century; with a Description of the Present Caatle, and Critical 
and the Pantings, gc. &e. By the Rev. Invin Exe, of 
1 College, Cambridge. Syo. London, 1941. 


We shall confine ourselves to the latter half of this volume, pase, 
the description of the Castle itself and its apartments, as deing 
which more properly comes under our cognizance, and whidh 4a tant 
to our individual taste. From the fest or historical. part we content 
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with gathering the following natices in respect to the build- 
ing. After being wantonly laid in ruins by Lord Hawtinges, on whom 
it bad been bestowed by Edward IV., the Castle was begun tu be re- 
built in the reign of Henry VIII, by Thomas, first Earl of Rutland, and 
was completed by Henry, the second Eorl, about 1555. 1t was after- 
wards distnantled by the Purliamentary forces under Cromwell, and 
apain rebuilt in 1658. Excepting some slight alterations, sucl as the 
addition of a picture gallery, made by George, the third Duke of 
Rutland, about 17590, thagtructure underwent little change until the 
begiuning of the presemt century, when the new works were com- 
menced in 184, and carried on under the direction of Wryatt till 
1816, at which time the south-west an! south-east fronts were com- 
pleted, and the grand staircase and pic‘ure gallery in the north-west 
one nearly finished. On October 26th of that year a most calamitous 
fre broke out,* which consumed the whole of the north-west and 
north-east sides, and would probably have extended its ravages fur- 
ther, had it not been arrested hy bricking up the doorway opening 
from the grand staircase into the Regent's galiery, which, with the 
ebapel, fur the south-west front of this extensive pile. Of the pic- 
tures destroyed we have here a complete catalogue, with the suis at 
which cach was valued—varying from [/. to 30:4) guineas—an‘d those 
for which each was insured. Ainung thew were a great many fiumily 
portraits by Sir Joshna Reynolds, and his large picture of the Na- 
tivity, painted for the centre compartincet of the stained gliss window 
in New College, Oxford. 

After this event the north-east and north-west frouts were rebnilt 
under the direction of the Rev. Sir Jobo Thoroton,? an ancteur archi- 
tect, who appears to have greatly improved upon the ideas of his 
profersional predecessor, notwithstanding that the latter was no other 
than the “ celebrated” Wyatt. One very material improvement on 
the original plan, both as regards external appearance, convenience, 
and internal effect, adopted by Sir Joln-- is the grand eutrance in the 
north-west front, consisting of a spacious advanced carriage poreh, 
connected with the buildiug by a shurt corridor forming an approach 
to the vestibule or “guard-roum;” whereas, previously to the fire, 
there was nothing, whatever of the kind—no sheltered intermediate 
space, but visitors entered immediately from the open air into the 
vestibule. 

“it would be tame language,” says Mr. F, “to speak of the present 
entrance (merely) as an improvement. Nothing can be in hetter 
taste than the porch with its lofty doors, its pointed arches, its ogee- 
shaped canopies with finials, and the cloister-like entrance.” “The 

orch, entrance-passage, guard-room and gallery, were ull designed by 
Sir Juhn Thoroton frows portions of Lincoln cathedral. The entrance- 
passage is lighted by eight windows ffour on each side), between 
which: shafts rising from flawered corbe!s, form the support of moulded 
ribs on the vaulted roof.” 

Judging from the plans, we should imagine there must be a striking 
degree of effect iu the view through the arch facing the entrance, 
into what is called the Guard-ronm Gallery, formed by a screen of 
arches on a higher level, it being in fact the first hinding, off frown 
which lies the grand staircase. For want, however, of more exact 
explanation, and of either view or section, it is difficult to compre- 
hend so clearly as we could wish to do, what, owing tu the difference 
of levels, is rather a complex and intricate part of the interior. We 
may, therefore, express our regret that none of our graphic “ Illus- 
trators” and view-makers, should have thought proper to satisfy our 
curiosity relative to Belvoir, The most that any of them, we believe, 


© Hew the fire originated, cou'd. it seems, never be discovered —protably 
Lecause those whu could have cleared up the iystery chose to keep their 
Own counsel. For some piquant remarks on the subject ol such “accidents. 
we may refer our renters (oan artely in the last No. of the Polytechnic 
Journal, emided the Briiish Mugeum and its Library.” where the writer 
indulges in some pleasnniry on the pyrnpkabia—he excessive horror of fires 
am! candies eshibited by the managers of dhat nanunal ins iturin hich 
is such that it induces them to ek-se the reading reoins very bug b. fore sun- 
set, during several months in the year. 

if not asa preven:ive ugainst fires at least us a means of checking Fs pro- 
Ureye, we would suggest that in all very extensive resilences. pardiewarly 
Where tho entire pile consists of distinet mueses and paris. there shoul be 
excecding) thick infernal party walls Gel ween the dilerent tages of rooms, 
80 that the fire could not spreat beyond that portion of the plan where it 
might happon to break out. Were ihis done, not only wonld there he com- 
paratively fitte danger, but also legs alarm and confusion in case of fire, as 
the inmates would feel themselves in safety in other parts of the huildiny. 

+ This gentleman, who was rector of Bottesford, adjoining Belvoir, from 
1782 0 ito, (in which year he died at Belvoir Castle, bee. JBth, in his G2nd 

¥r,) and who wns knighted by Cieorge [V. when Regout, deserves to tank 

yo have cultivated the stady of architecture. °° One half 
of the present Castle,” says Mr Biller, “ and ean the most beantiful 
“nan architectural point of view, was erected chiefly from his ° 
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have done, js to five us one or two general views of the Custte, hut 
from such points as rather to exhibit its locality, the general charace 
ter of the stractnre, aud the varions masses of builling composing it— 
as seen rising abuve the lofty trees emboseming it—than to show 
what its architectural design really is. ‘Fhis is the case with the 
view (the north-east frout;, which serves as the frontispicee to the 
present volume. Greatly do we desiderate a distinct architectural 
view of the entrance and corridor comecting it with the building; as 
likewise of another representing that portion of the south-west frost 
which furms the exterior of the chapel, snd which is spuken of ae 
being of “ purely perpen ticular character.” 

“tt bas some good features about it,” continues the writer, “ose 
pecially in the parapet above the areade in the basement tury, which 
formed no part of the original design by Wyatt, but was added by 
Sir Jobo Theroton, in imitation of a portion of the parapet in Lincoln 
Cathedral, The windows are of elegant proportions, and harmonize 
wel! with the general character and intention of the building. We 
wight, ie have wished that the embatt!ed parapet of the two 
towers had been of a rather less gossamer character, an!) that more 

"had been imperted to the pinnacles. Dut, upon the 
who'e, the architecture of thie ehipel forms an exquisite break noon 
the general plamness of this part of the Castle. It comes. 
view so unexpectediy, uid contrasts as efectuully with the remainder 
of this front. as the Hutle cutivated spots which we meet with io the 
surrounding secnery, shen, after passing through the dense foliage of 
vigantic trees, we sudilenly arrive at an open aréa, where the tasteful 
skill of the fluricultaris! bas been at work.” 

We retorn again to the juterior; but, referring to the work itself 
for descriptions of the severa! apartments, and of the paintings and 
other works of art they contsin, shall mere:y enumerate some of the 
principal rooms, adding their respective dimensions. From the upper 
landing of the grand staircase, any of the following rooms may be ime 
medintely entered. The Picture Gallery (over the Guard-room gal- 
lery, and the ascent to it), the Regent’s rooms (over the Guard-room 
or Vestibule), the Regent’s gallery, an Ante or Waiting-roum, beyond 
which is the principal library. 

Picture Gallery 61.10'X 23,5’ and 31.5! high, lighted from above by 

a series of windows fitted with ground glass. 

Regent's Rooms.—Sitting-room = 24.1 Mou, 

Bed-room 24.6’ * 18. 
Dressing-room 21% 17.9, 
Regent's Gallery, 131°417.5', or, including the semi-cireutar bay, 
in diameter, and containing five windows) 35.8'. Height 
IW.2, 0 The folding doors at the 8S. W. end open into the 
tribune of the chapel. 

Ante-room, 344° *.21.0' with a single window tuwards the inner 
court, bat lighted principvly by a lantern iu the ceiling. 

Library, 4723.0 and Is high; with four windows on the side 
towards the juuer court. 

Grand Corridur, extreme length ineluding the staircase on hat side 
af the building, 12024. Though ealled a corridor. the propor- 
tiuns and dimensions of this thoroughfare room entitle it just 
us well tu the name of Gallery; and it is in fact occasionally use 
1s a ball-room., 

Green or Assembling Rocn, 27% 24, and 17.8" high. 


Chinese Ruoms: Setting Room 20 22. 
Bed Room 20X17. 
Dressing-room 26x 17. 


Elizabeth Saloon, 553%, and 20. 10° high. 

Grand Dining-roum, 55°31, and 19 high. Five recesses, viz. onc 
at each end, and three on the side opposite the windows, with 
two fire-places between them. 

Hanters' Dining Room, 21 17. 

Family Dining Room, 31x 21. 

This last is one of the suite of private apartments in the 8. E. fiont ; 
above which is another suite, occupied by the late Duchess; the 
principal one, a bvudvir, 22.4% $9.0, exclusive of the oriel window, 
which adds 6°3' more to the length of the room, and which commands 
a most delightful prospect, where “the eye, passing over the foliage 
on the terraces itanrediately below the Castle, is refresied by a beaue 
tiful expanse of water, immediately beyond whieh is rising ground 
covered with plantations, The village of Woodthorp, in the valley, 
a little to the left, with the spire of its simple charell, is sufficiently 
distinct to furm a sweet feature in this scene of rural repose. Ata 
more remote distance, the magnificent mansion of Mr. Gregory (at 
Harlaxton), forms a terminal point for the eye to rest upon near the 
norizon of the landscape.” 

Here we must take leave of Belvoir—not becanse little more re- 

mains to.be spoken of, for we have not even mentioned one principal 
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wbject uf atiractivn ta visitors, namely the Mausuleam, of which, and 
alse uf Bottesfurd Charch aod its monuments, long descriptions are 
heve given: --hut we do so because we have already bestowed as 
sench notice on Mr. Eifer’s bovuk as our limits will permit. It has 
adior led os considerate gratification, and we would suggest, for his 
eansideration, whether it would not be desirable to republish the 
description of the castle, &c, separately in a duodeciino vulume, 
exuitting altugether the biographical notices of artists In the account 
ef the preturey; which being done, there would be opportunity for 
entering jute some particulars that are vow either passed ever or hut 
sucitly touched anon. lt would be a further improvement were the 
terraces tu be shuwn in the gvound floor plan of the building 
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Graphic Lic srations with Hostorccul cad Doser plive Accuunts of Tod- 
dinwtc 2, Giune(sterdhert, the sad of Lord Sudehe ,. By duux Baurroy, 
BF.s.A. Publisher, the Author, Ds du. 


- By this werk, containing twenty-three external and mternal views, 
wal nine lithugraphed plates of details, Mr. Britton has sought to 
make known to the publre one cf those modern adaptations of the 
yointed stvle to private dwelling houses, the excellence of which he 
bas by his earlier works 6) mainly assisted to bring about. The 
energy with which Mr. Britten for mor than five and forty years, has 
ecntinned to snperintend the illustration of our ancient buildings, and 
to direct pullic attention to their beauties, affords an example weil 
worthy of imitation, and must entitle him to the warm applause of the 
Fight minded. 

Lord Sudeley, the owner and the designer of the .ew mansion at 
Teddington, formed one of the Committee (as Mr. Hanhury Tracy,*) 
Appointed te select from the numerous designs sent in competition for 
dre new Houses of Parhament, ard devcted much time and zea! to the 
imvestigation. The buildi-g under ecusideration whieh has occupied 
kis Lordship’s attention more than Uventy years, proves fully that he 
was well qualided for the tush, haviog an intimate knowledge of 
architecture as a fine art. ‘The construction of a modern mansion in 
the style of buildings of the middie ages is not an undertaking of 
trifling difficuity. By a judicious attention to apprepriate mudels,” 
sauvs Mr. Wilsun iu bis preface to Pugin’s specimens, “a mudern 1esi- 
alence of whatever size, may be ecnstracted in the Gothic style without 
departing from sound principles of taste. Some madifications of an- 
cient precedents rmiust be allowed, for an absolute fidelity will fre- 
quently prove incumpatilie with convenience ; but as few deviaticns 
ax possible shonld be gene intu; and above all, nuthing should be 
Mivinpted which is incunsistent with the churacter and sitnation of 
the place, or which cannot be executed ov a preper seale of dimen- 
sions.” This feeling is evident througliout Toddington, and lias led 
to 2 very successlu! result, redounding to the credit of its designer the 
more highiy becanse of the difficulty. Attached to the account of the 
house is a short essay on the comparative merits and eligibility of the 
Grecian, Roman, and Monastic or Gothic architecture for the purposes 
of the modern Enytish iwnansion, wherein the author traces lightiy the 
progress of architecture in Englard, and refers to those mea who huve 
chiefly aided this pregress. in this essay Wr. Britton observes, “of 
the manner in which urciitects were employed soon after the Reform- 
ation, the household accounts of Henry VILL. furnish some curious but 
deplorable infurmation. From these it appears that painters, sculptors, 
carvers, aul archit.cle, were retained at stipulated periodical wages. 
Helbein, Jehu of Padaa, Lawrence Bradshaw. Richard Lea, and some 
others were thus engaged; and they designed several of the mansions 
which were then erected, and which are now more admired in the 
Picturesque drawings an:! engravings of the artist, than as comfortuble 
residences fur the noble ur wealthy families of this age. So the chateaux 
of the old noblesse of France, and the castles of the Edwardian dynas- 
ties of England, tre picturesque and imposing objects in the landscape, 
but have few clurms cr attractions to render ihe enduarable as pere 
mitnent humes fur persuns who wish to enjoy domestic quietude and 
eomfort.” : 

For Walpole’s advucaey of Gothic architecture, althongh ill exem- 
yefted by bim at Strawberry Hit, Mr. Britton gives fis tribute of 
praise, and then describes some few of the better sort of dwellings 
muure recently erected in England in this style. 

Want of space however prevents us at this moment saving anything 
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Iilaatrations of Windsor Castle. By the lute Sir Jegrny WYAatviLiE, 
R.A. Londou; Weuale, 1941. 


This is a folio work in two volumes, on a seule of magnificence but 
rarely seen, the size of the plates corresponding to the beauty of their 
execution, ‘These plates are six and twenty in number, besides wood 
engravings, some of them too containing more than one view, and em-~- 
bracing nearly every part of the external architecture uf the Castle and 
Stables, besides -plans of the Castle in its former state, These en 
gravings are executed ina manner so costly # only the devotion of an 
architect to his favourite subject conld authorize, being quite beyond 
the usual limits of publishing enterprize. The letterpress being printed 
on paper of the same dimensions, makes the voluine rather unwieldly 
us u readable bouk, which is to be regretted as the valuable matter 
contained iu its pages is such: as to excite great interest. The general 
superintendence has Leen confided to Mr. Heury Ashton, and the 
literary portion by hin again transferred to Mr. Poynter, than whom 
few could be found beiter qualified. The editors having determined 
upon excluding a descriptivn of the interior uf the edifice on account 
of sv much of its decoration being not merely of u passing interest, but 
adopted aguiust the will of the architect, necess.ri'y restricted theme 
selves toa mere antiquarian deserintion of the Castle. ‘To this task 
Mr. Povater bas brought a depth of research, which has added much 
that is uew to our previous knowledge of the subject, and given a de« 
gree of certaiuty to many puints which before were involve:! in ob- 
scurity. The result of these Jabuars may not be great, but the extent 
of research required is easily to be appreciated. ‘To transfer to our 
pages any thing like a complete history of the Castle woutl be of 
course impossible, but we cannot allow this volume to pass us without 
pleaning in some way froin its pages. 

In the reign of Edward the Third, called the Confessor, we find the 
earliest authentic nutice of Windsor, when it was granted by that last 
reigning sovereign of the Saxon kingly race to the Abbey of West- 
minster, under the name of Wrnilleshore, a grunt which by William 
the Norman was resumed by an exchange for some lands in Essex. 
This prinee erected a castle at Windsor, which is registered in Dunies- 
dav Book. At Old Windsor, hewever, the Saxon kings are believed 
tu have had a palace at an early period, In the reign of Henry MIL, 
the castle was rebuilt, and from this period begins to date its lusturical 
renown, being in the next reign considered second in impottance only 
to the Tower of London. A few architectural fragments brought to 
light during the progress of the improvements, are sapposed tu be the 
only relics of thie edifice. Henry HI. wade great improvements in the 
lower tard, and the traces of his work ure to be recuguized in the pre- 
sent day, daring the whole of his reiga indeed extensive buildings were 
in progress. Of the chapel built by this gai Mr. Poynter is of 
opinion that a doorway may be recognized belund the altar of St. 
Georges. In two years the large suin of 873/. was allotted to the 
works. The Belltower the editor attributes to the 25th year of Henry’s 
reign, and to the Garter Tower he is inclined to assign the same date. 
It is to be observed that during this reign we find frequent provision 
for chimneys and glass windows; it seems also that the erection of 
temporary wooden dwellings within the Castle was not uncommon. In 
searching out the particulars of the works of Henry UO, Mr. Povuter 
hus made a very diligent investigation of the Pope and Close Rolls 
and other records, whieh have enabled him to employ a minuteness of 
description equally interesting to the antiquarian and to the arebie 


! tect. Of how mach value researches of this nutnre may become we 


see when we come to cousider how they bear upon uny restoration of 
the western extremity of the Custle. 

The next great epoch in the history of the Castle is the reign of 
Edward NL, a period res;ecting which we have ample information. 
The foundation of the College and restoration uf St. George's Chapel 
was the first step taken by this monarch, which was suceeeded by the . 
inauguration of the Order of the Giurter. In) 1356, the celebrated 
Wilitam of Wykeham was appointed surveyor, and the works pro- 
ceeded with great vigour, and in J359 three hundred and sixty masons 
were pressed fur the service of the castle, and in 1362 on account of 
a pestilence three hondred and two tore. ly the first half of 1363 as 
much as 3802/. lis. Sd. was paid fur the works including 982/. for 
lead, and thirty-six glaziers were impressed, twenty-four to serve in 
Landon, and twelve at Windsor. More wasons were alwo jmnraseed. 
In 1304 the whole espenditare was 303)/. 9c. Yd. In 13865 a payment 


more of the work in question, than hut it is a very valaable and accept- | occurs of 13’. Gs. 54. to John, a canon of St. Cutharine’s, the king’s 


able addition tu the scanty stock of books which we at present possess 
en domestic are hitecture. 7 


7 &r. Licey was raised to the presage July 22, 1228, 


ened 


picture painter, fur a picture with images for Uke chapel, and another 
of 504, tu Juhu de Lyudesuy, for a table with figures also for the chupel- 
It is to be remarked that then us during the reign of Heury JIL, the 
attisis appear to have been generally ecclesiastics, dignitaries af f®* 
charch cumbining the practice of the arts with their clerieal fur“ 


| 19 1365, GUO/. was puid for lead, and the whole 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


9¢. 9d. To William de Burdon, the king’s painter, was paid 197. 7s. 
for a great tablet for the altar. In each of the years 1357 and 1868, 
the expenditure was about 2000/. To William de Burdon was paid 
201. more for his picture for the chapel, 10/. was paid for buying mar- 
ble, 602, for German copper for hells, and the very large sum of 200/, 
for a great alabaster table for the high altar of St. George’s, This 
according to the largest estimate would be 6000/, of the present money. 
After 1369 no more workmen were impressed, and in a few years the 
expenditure was gradually diminished; the last payment being in 
1374. In thie reign from a payment of 50/. for a new bell for it, a 
clock seems to have heen placed in the hell-tower, as las been the 
practice down to the present day. Of the early works of Edward III. 
a portion is the Dean’s cloister, of other wurks the outlines are seareely 
to be traced, although be added to the castle the upper ward. Here 
however is yet to be seen the principal gate adjoining the keop. In 
the interior of the castle the work of Edward {IL is still visible in the 
vaulted basement of the Devil Tower. The arches of this vaulting 
are four centered, and present an carly specimen of the svetematic use 
of that form. By Edward Iff, most of the buildings of Henry [ were 
pulled down, and the Keep is supposed to have been rebuilt. 

Under Richard JL. in 1390, the appoiutment of Clerk of the Works 
was for a shert time held by Geffkey Chaucer, the Father of Molern 
Snglish Poctry, his salary being 2s. a day, with the power of appoint- 
ing adepnty. Uader Henry VI. the revennes of Windsor smounted 
to 207/. 178. 54d., 2 sum far from sufficient to meet the expenses: the 
manors of Cookham, Bray, Binfield and Sunninghill were farther charged 
with 100 marks per annum for the repairs. 

By Edward IV. the existing Collegiate Chapel of St. George was 
built, the direction of the werks being confided to Richard Beauchamp, 
Bishop of Salisbury, a most distinguished prelate andl architect. In 
M4s0 ihe expenditure was 14108/. lbw. Wd. The principal part of the 
stone came from Tainfon in Oxfordshire, where Henry Jennings the 
master muson purchased 9755 feet ut 24. per foot: the carriage bv 
land through Burford and Culhain to Henley east 1ad/. I2s., and it was 
thence conveyed by water ty Windsur bridge. Some partion of Caen 
stone was also used, and Heath stone from Cranbourne Chase, The 
timber came principally from Upton, Ashridge, Farnham, Wyke and 
Smuminghil, and the carriage of these materials aud of sand and lime 
amounted to 247. 1s. Bid. ‘PWe cost of scaffolding wl other plant, 
tools, smith’s bellows, tiles and tilepins for workmen's sheds, withes 
to tie scaffolding, straw, candles, seacoul, ehareoal, steel, iron fur the 
windows, iron baits for the carts, shect iron, tin, tin pans, nails, &e, 
amounted to 141/98. Jd, and the workmen's wages to 353/62. bbd, 
For these works masone were impressed, aml the best workmen were 
so monopolized by the king for St. George's, that other works were 
sadiv impeded, as was the case with the Divinity school at Oxford. 
Carving seers now to have become a secular employment, and a large 
suns was ippropriated for this class of work, being in this year 
63°. 48.6d. With the Chapel the Charter House was also rebuilt. In 
i4N1 stone was obtained from Caen, Tuinton, Sherburne, Ryegate, 
Milton and Little Daryigton, and the expenditure for the year 1249/. 
Sa, Ad, heing for stone 1372. 5x., for carriage J4i0/. 18s. OSd., for other 
materials ant stores 144/, Te. 114d, and for wages 4577. 10s, 64d, 
including 62/, 12s. Gi for carving. The next year the expenditure 
was L115/. 7s. 29d, of whieh for carving 100/, 1038, dd@.3 and in 1483 
Mi, 128. We, of which 1862 10s, 4d. fur carving. Thus in four 
years out ofa total expenditure of 4674/. 15+. 3d., 4257, 73. Sd. was 
paid for wood carving, In 1153 Edward EV. was buried here, behind 
a curious sereen of iron work, an eluborate piece of workmanship, 
generally thought to be af foreign manufacture, but by the editor ase 
sigved to dohn Tresilian, the master smith. Among the bene fictions 
of Bishop Reauchamp te the Chapel, was the following exertion of the 
Influence in its favour. John Shorne or Schorne wis u pious rector of 
Northmarston in Bucks, about the year 1290, nod held in great vevera~ 
tion for the virtues which his benediction had imparted to a holy well 
in bis parish, and for bis miractes, one of which, the feat of conjuring 
the devil into a boot, was considered so remarkable, that it was repre- 
sented inthe east window of hiseburch. Bishop Beauchamp obtamed 
a license fiom the Pope to remove the shrine of Jolm Shorne frown 
Northmarston wherever he pleased, and he accordingly remuved it to 
the Lincein Chapel at Windsor. At the Reformation, the College of 
St. George's lost £00/. per annum from the offerings at this shrine. In 
4481 Bishop Beauchamp was succeeded by Sir Reginald Bray. 
Richard JIL, the last of the Plantagenets, during the first year of his 
reign approprinted 7382. 102. §d. for the building of the College and 
™" "In 1484 the body of Heary VI. was removed from Chertsey 
and buried in the Chapel. 

Henry Vi. left hia personal property.and the profits of his lands for 
the completion of the new works in the body of the Chapel. During 


eS SS NE TREO EE EG | ME 


a eer ie ee es ee 


ee ie ne = 
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279 


Bray Chapel, now the South Transept. In 1505 the roof of the Choir 
was constracted in stone, the expense being supplied by a subscription 
of the Knights of the Garter. The main vaulting is by the editor cited 
as without exception the most beautiful specimen of the Gothic stone 
roof in existence. Henry VIE took down the original chapel of Henry 
IIL, for the purpose of building a roval mausoleum in its room, but the 
work was not completed. The shell of the building is supposed te be 
of his reign. In 1500 the Deanery was rebuilt by Docter Christopher 
Urswick ; the houses of the Minor Canons are also attributed to this 
reign. A lofty oriel in the npper ward and the inclosure of the stairs 
to the Keep may be assigned to the same date. fly a typographical 
error in {be work before us, the death of Henry VIL is assigned to 
1503 instead of 1509. The principal work of Henry VU. was the 
great gateway of the lower ward of the Castle. In 1o2s the .— ,.. -... 
fan groining of the roof at the interstices of the Cross of the Chapel 
wis exceuted by subscription of the Order of the Gvarter, Wobey 
began a stately tomb at Windsor in the chapel erected by Henry VIt- 
hence named Wolsey’s Tomb House. On this work be emplove.t 
Benedetio, 2 Florentine artist, who began it in 1521, and to hirs 
were pail 4240 ducats, and 3501. 13s, for gilding. These wo 
were destroyed by sme of the Parliamentary troops in luds for 
sake of the metal, except a sircophagus of black maride of Ital... ... 
sign, Which in lsyd was placed over the tomb of Nelson in the ervpt 
of St. Panl’s. fp 154% James Denton, one of the canons, founded the 
building called the New Commons, now incorporated with the Pre- 
hendal Houses, bnt of which a doorway iy preserved, richly ornamented. 
Under Edward Vi. in 1437, the fan vauitings of the side aisies to the 
choir were executed, and works began for shy usupply of water 
tu the Castle from Blackmore Fark near Winkfield, a distance of five 
miles, To supply the pipes, Wallingford Castle aud other auciret 
buildings were stripped of their lead, 370 ewt. from Maidstone. Under 
Queen Mary in 1555 the pipe was brought up into the middle of the 
Upper Court of the Castle, “and there the water plenteousiv did rise: 
13 foot high.” In this place was formed a reservoir from which every 
In this reign the houses of the mili- 
tary knights were completed, having been begun in the third vear of 
Philip and Mary, and finished in three vears at an expense of 27-40% 
~  " "Phe Square ‘Tower and some portion of the structure to the 
east were previously standing, and the additions and alterations were 
made with materials taken from other buildings. The stone 
brought from Reading Abbey, and eighteen Jothers of lead, and “tweoty 
old apparails for chimueys,” from Suffolk Pisce in suuthwark. To 
Elizabeth Windsor Castle is indebted for its terrace, although some 
parts of it appear tu have been in existence previously, every ten feet 
of the terrace wall, twenty fect in height, and six feet at the base 
gradually sloping to six fect at the top, costing 1254, lis.sd. In 1570 
1300, was expended on a thorough repair of the Chapel, supposed to 
be the private Chapel adjoining St. Geurge’s Hall. A general repair 
of the Castle was made by this Queen, which in the six years ending 
1075 had amounted to 66001, In 1570 Queen Elizabeth’s Gallery wes 
built, it now forms a portion of the Library. Jn the seven years enc 
ing 1577 the works had cost ¢30ud, ln the repert on the works ia 
1580, 2 clause, relating to the apartments of the Maids of Honour, re~ 
cites that these Jadies “desire tu have their chamber ceiled, and the 
partition, that is of boards there, to be made higher, for that the servants 
look over.” Ju this reign for the first time we have a comiceted de~ 
scription of the Castle hy Paul Hentzner, a German traveller wha 
visited England in 159s. He says that inthe Castle ~~ : 
among other things the horn of a unicorn, eight spans and a half in 
length, and valued at 10,0002. 

nder James I. was executed the survey of the Parks aud Forest by 
John Norden, which contains the first view of the Castle. Ly an entry 
in the Issne Rol for Jes, it appears that this survey was presented 
to the King by its author, who was rewarded with a gift of two hundred 
pounds. Nothing it is said was done ut Windsor under Charles 1. ane 
fil 16:35, when several alferations were made. It was the intention of 
Charles [. to convert the Tomb-house into a place of sepulture for his 
family, but this plan was not carried out. On the depusitica at Charles 
J., Captain Fogg, an officer of the Parliament, and subsequently, Colonct 
Venn, under orders from the Commonwealth, carried cif the plate ~ 
decorations of the Chapel and ruined the painted windows. In the 
reign of Oliver Cromwell many repairs were made, and the revenues 
of the Castle greatly improved. This prince also attached to the 
Chapel the foundation of the Military Knights, for whom Sir Francis 
Crane's building was erected. Under Churles LL a complete alteration 
of the Castle was made hy Sir John Denham and Sir Christopher Wrew, 
and the best artists were employe-] upou the paintings and carvings of 
the interior, in which a profusion of the exquisite works of Giiauing 
Gibbon still exist. Charles’s principal nddition to the Castle was the 


his reign the works were directed by Sir Reginald Bray, who built the { Star Building, now catled the Stuart Building, about one hundred aod 
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__, feet long. “‘Veirlo was emptorei du'the attegorical paintings, 
for which he was to receive asm of above seven thousand potinds in 
fivis: years; in 1701, haweyer, 20 years after, S002, was still duc to 
him, «in 1874 St. George’s Hull was fitted tp asa theatre, und French 
plays performed ia it. fo G70 the North Terrace was enlarged to its 
present extent. Wren’s alterations of the exterior of the Castle were 
far from improvements, for he le't tt with a most unpicturesque ap- 
; which it retained fur above a eentury. In 1650 the eques- 
trian siethe of Charles HH, was erected by Tobias Rustat, Yeoman of 
the Robes, [tis the work of Jusias [bach strada of Bremen, bot the 

: on the pedestal are attributed to Griuling Gibbuns. In this 
reign was commerced the Leng Walk. James H. fitted up the ‘iomb 
House as a Cathotie Chapel, which Verrio was employed in decorating. 
William dit contemplated great improvements, and employed Wren 
to draw a yhio ia the Italian st yvle, which is inserted is the work under 
ur consider tiens nothing however was done. Under Queen Anne 
Sie James Thorchill was employed in painting the Greot Stairease, 
an] in the first eight years 1o.000/ were laid out in repairs. ‘Phe ex- 
traordinary works were principally contined to the Parks. 


| 
| 


‘The two first Uanvverian kings merely kept the Castle in repair, — 


George the 2nd however employed Willian Kent at an expense 
-.-.01n réstering sume uf the paintings. George Hl. erected the de- 
tached edifice uppesire the Suuth Terrace, called the Queen’s Lodge, 
which was completed in 1752 at an expeuse of nearly 44,0004, and is 
said by the ciditor te hive been executed fram the plans of His Ma- 
jesty, “ whove taste for practical architecture is well known.’ It was 
removed in isi3 by George IV. In 1757 Mr. Emlyn was employed 
to restore the interiur of Xt. Geurge’s Chapel, at the private expense 
of George LI. In J79} the painted gliss window in the Chapel was 
completed Fy Jarvis and Forest, from the designs of West. In 1796 
dames Watt was appointed Surveyor General, who effected many im- 
1810 the design of establishing a royal sepulchre was 
iuto effect, and a vault construeted under the Tomb House. 
IV. having decided upon extending the Castle as an imperial 
ee = = uit of 300,U0U/. from pa " 
we py ce ee eee eee y ee eee ee the snperint mdence of the 
who in 1825 received from the momirch the honour of knighthood, by 
the title of sir Jeffr, Viyatviile. The cost of the whole of Sir Jetfry’s 
works was 773,07, and they included the following works, new, re- 
built, cr thoroughly repaired, New st. George's Gate; New Octagon 
Turret to Devil Tower; York, Lancast?r, Chester, Prince of Wales's, 
Brnrewirk, George Lib, and Round ‘Towers ; George 1V. Gateway; a 
great length of willicg: a new ‘Turret to the Stuart Buildings; Grand 
= Front of St, George’s Hall; Kitchen Gateway ; and 
two cts zon Turteta; Guatlery from the Devil Tower to St. George's 
Hall, ba feet long, new terrace Jud feet long, some part of thie 
7 eee ingh, lowering the court-yard from three to 


ments with » eurrider 30”) feet long, kitchen and servants apartinents, 
artmieuts, St. George's Hall; ball-room ; Waterloo Gallery ; grand 
wversn te On the Waterton Gallery Gieurge FV. placed the series of 
portraits painted by sie Thomas Lawrence. Iv the reeonstruction of 
the Keep sir Jefsy manaved with great shill to sustain the increased 
weight uf this enermons pie on anartificial rock of concrete. Duti 
the reige of William [V. and Queen Victoria, the works left unfinished 
by Groce iV. were successfally proseented by Sir Jeffry, until his 
death ya 4 when the tisk devolved npon Me. Heury Ashton, by 
whom thaifew stalites are being constructed at an expense of 76,000/, 
As Windscr Castie las ¢ nployed the talents of some of the most 
eciebrated cf cur iwehiteets tnd artists, we thought that the following 
@hrountegical ucconat of of errs and persons employed, drawa up by 
ms from alr. Poynter's mater ids woul.! prove of interest te our readers. 
LZ), Alastor Gia itty, must raf the 
AI7Z9, Shaster Oeberr inte 
1, John de Draner cet William, the clerk of Windsor, ditto, 
(Master Phous, the hive’: carpenter), 
WOR. (Master Ni bulos, the king's carpenter, allowance for a gown 
5a, Master Jorden, ditte), 
TES, Wishiaas de Millara, econstable of the cagtle, 
1S". William de Burgh, director of the works. 
1240602, (rive William of Westminter, a paintr +, and Johe Sot his 
assistubt!, 
ID ft. (Master simon, king's carpenter), 
“SQ. OMaster Jobe of Closter, king*s mason). 
3 1201. Richard de Fremantle; Castes of the manor of Cookhans and 
ray. oo : 
Wat. ntiaaiy epaulec, master of the stonehewers} 
W521. Seizes co Dorchester, depuly constable of the 
S26. Wisin du Wykelim, surveyor, (Bisho; of 
aalary w shilling a a : 


hilting extra’ while travelling, and thee 


ener OR ar eo 
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ahillings ‘pet week for hia clerk. He suceged od Hiohort ot her - 
and Richard de Roeliell, who had the same salary. | In ‘4937 Wykebant 
ee ee ete ere oe eee NGL ae 
1338. William de Mulgo, canun of Windsor, surveyor, 7 | 
1366. Gohp, canon of St. Kutharine’s, king’ painter; Jobn 
iltiam de Lyndesay, of Landon, wood carver). : : | 
1887. Adam de yngdon, canon of Windaor, surveyor or clerk 


’ 


or 


of the works; (William de Burdon, king’s painter), 


1390. Geffrey Chaucer, clerk of the works, salary two shillings a 
day, with privilege of appointing deputy. 

1391, Unknown. 

1°74, Richard Beauchamp, Bishop of Salisbury, surveyor of the. 
works. (Henry Jennings, master mason; Thomas Caneeler, clerk of 
the works, salary 104; John Tresilian, master smith, Te. 44. per day. 
The elerk of the works, master mason an:! master carpenter had gowns 
allowed them. Robert Etlis, John Filles, Derrick Van Grove and 

Pan Castel, ea 
Mst, Sir Reginald Bray, surveya 
1503. dokn Hylmer wad Wiilraim Vertue, contractors for the stone 
“the reef of St. ig 
(cenedetta, artist, employed an Wolsey’s tomb). 

1575. Humphrey Muhif, clerk ef the works; ditto, comptroller, 
2a. per days Henry Hawthorne, clerk of the works, 2a. per day, 

Wo, Sir John Norris, comotroller; sir Jobu Trevor, surveyor of 
the works. 

1637, Sir Robert Benet, surveyor of the works; (David Ramsay, 
Esq., king’s clock maker). 

1639, (Christupher Van Vianen of Nuremburg, makes the plate for 
the Chapel. 

J630. Sir Joho Denham, survesor-generaly Sic Christopher Wren, 


deputy. 

iG—. sir Christopher Wren, surveyor-general; Baptist May, clerk 
ofthe... .0.. 

1676. (Antonio Verrio, paiuter: Grinling Gibbons, carver). 

1679, (Josias Ibach sirada, casts statue of Charles I). 

1707, CHenry Wise, londseape gardener), 

170, (Sir James Thernhill, painter), 

If-ic. (William Kent, painter). 

1775, George UL builds Queen’s L&dge after his own designs. 

17S7. Me. Etolyn restores part of St. fecorge’s Chapel. 

1795. (Benjamin West, painter; Jarvis and Forest, painters on 
lass). 

James Wyatt, surveyor-gener. 
1St3. (Mir Thomas Lawrence, p.ivter), 
1824. Sie Jeffry Wyatville, surveyur-general; Gir Richard West- 


macott, sculptor). 

1840, Henry Ashton, architect. 

The description of the plates is far from being so copious as we 
could wish, being confined principally to an account of the alterations 
made by Sir Jeffry Wyatvilte; but it is but fair that we should mention 
that Mr. Poy: ter is not responsible fur this portion of the work. [t is 
mentioned! in describing the Round Tower, that Sir ari beitg une 
willing to disturb the associations of the spot, Ls provided holes in 
the stonework of the Castle for the jackdaws arta starlings who build 
here in numbers, to form their nests in. They are for the most part 
invisible from below, except between the corbels of the battlements 
of the Keep. From the level of the road on the west side, te the top 
of the flags left of tlie Keep, is a total height of 203 feet, of which the 
Flag Tower is 25 feet, and the flag staff 5 feet; the diameter of the 
Keep is 102 feet. 


On the Nuture, Properties, and Applivaliona of Steam, and on. 
Narigation. Fron the scventh edition of the Encyclopedia | 
nica. By Julm scutt Russell, M.A, FAR.S.E. Edinbergh: Adam 


The volume before we comprises, in addition to the. artitles on the 
above subjets whieh are printed in the Encyelopedia, an. bistorical 
account of the origin and progress of the art of steam wavigation down 
to the year 1539, by the sume author; besides the account of the '~--- 
motive steam-eugine, from the Treatise on Railways. by **-~' 

The prevent ortictes, Sream and Srsan-Exaine, in the 

tadinica, are intended to contain all that was Solereviang so 

vaivenr~ 19. the original articles (written by Dr: Robleon,) with My. 
Watt'snotes, turiched by the reeults of subsequent lubour eink reser 

* "Deen the author's ain, as he tates Io the prefaos 40°Eie 

to add to wil that Soblede. had -crighiany’ said of 
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Watt's invention, what he would have required to add if be had lived 
to witness its present extended use, its multifarious applications, its 
varied forms, its modifications in material and construction* He has 
endeavoured to place before the reader, in n simple form, all the most 
important information which many years of research and of practical 
experience in 2 favourite subject have placed in his possession; and 
“the reader who is familiar with the subject will,” he says, “ readily 
discover that he has read and thought for himself, and that his errofs, 
if many, are at least his own. In one point he trusts he has facilitated 
the progress of the student. While giving the general reasoning of 
complex calculations, he has eadeavoured tv disembarruss them as 
much as possible of that parade of calculus which exhibits the author 
at the expense of the reader; and rather to present their results in 
that simple form in which alone great truths present themselves to 
those who thoroughly understand them.” 

The plan of the work here laid down is in accordance with the 
nature of an Encyclopedia, which, being a work of a popular charuc- 
ter, and a book of reference rather than instroction, many, if not the 
majority of its readers, moreover, being uninitiated in the arcana of 
abstruse mathematical science, and therefure willing to take for 
granted the truth of pone the demonstration of which they 
are unable to comprehend, sliould not be unnecessarily encumbered 
with complex and difficult calculations. It should, however, at the 
same time be borne in mind that some, and we trust we may say many, 
of the readers of the Encyclopedia are possessed of sufficient scien- 
tific knowledge to enable them to think and judge for themselves. 
Therefore, although the facts advanced should in general be such as 
are recognized by the best acknowledged authorities, and in support 
of which it suffices in most cases tu cite the authority, vet, when any 
nem propositiun is enunciated, or any new doctrine propounded, it 
should be accompanied by a rigorous demonstration, or it nist incur 
the risk of being rejected as unfounded. There are two instances in 
the work under review, in which we do not find the reasuning ade- 
quate to justify the conclusion ; we allude to the determination of the 
bes? cucuum in the condenser of a steam engine, paye 276, and of the 
best proportion of power to tonnage in sea-going vessels, page 288, 
We must, however, remark, in justice to the author, that we have 
seldom, if ever, met with a work su full of typographical errors, by 
which so much unnecessary lubour is nmposed on the reader, that many 
are deterred from attempting to make themselves masters of the 
author’s meaning, and which are in sone cases so serious as perhaps 
eyen to render the accomplishment of the task impossible. Some of 
the errurs are of such a nature that it is difficult to decide whether 
they are’to be ascribed to the author or to the printer. 

The article Sream, which occupies nearly the first half of the 
volume is on the whole a valuable contribution, particularly the second 
section, in which are collected together all the most recent experi- 
mental researches concerning the elastic force of steam at different 
temperatures, as well as the most esteemed of the earlier experiments, 
accompanied by figures of the apparatus employed. 

In the first section, where the properties, phenomena, and appli- 
cation of steam are considered in a general manner, there is the fol- 
lowing simple illustration of the doctrine of latent heat by Dr. Dalton, 
from which those who are not familiar with the operations of heat 
may form a tolerably correct notion of the phenomenon in question: 

The liquid and its vapour may be con- 
sidered as two reservoirs of caloric, capable 
of holding different quantities of that fluid. 
Let figure ] represent to us such an arrange- 
ment; the internal cylinder of smaller capa- 


surrounding and extending far above it, and 
a small open tube of glass, communicating 
freely at the bottom with the internal cylin- 
der. Let us now conccive water to be poured 
into the internal cylinder, the water will mani- 
festly flow into the slender tube till it stand 
on the same level in the tube as in the cylin- 
der. If any additional quantity be now poured 
into the internal cylinder, the rise of water 
in the slender glass tube will serve @s an in- 
dex of the quantity of added fluid; aud when 
it is filled to the top, the fluid will stand at 
the height marked 212°, and will still be a 
correct index of the addition of fluid. But if 
more water be now added to it, it will not 
meke its appearance in the slender tube, but 
will simply overfiow from the internal evlinder 
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* The article on the Steam-engine is, we believe, published in a separate 
ume ; bul, as we have not yet seen it, we are unuble to notice it in this 

month’s Journa).—kin. C, E. & A. Joornat. 
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city, the external one of enlarged capacity: 
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over into that of enlarged capacity, so that, while a large quantity is passing 
into the veasel and gradually filling it up to 212°, no additional rise takes 
place until the whole of the outer cylinder becomes filled to that point, after . 
which any further addition will again become sensible, by a corresponding rise 
in the tube. This process is in precise analogy to the succession of circume 
stances in heating a liquid, and converting it into steam. The internal cylin- 
der represents the liquid, the e&ternal onc the vapour of greater capacity, and 
the slender glass tube at the side the thermometer placed in communic ition 
with them. When heat fpws into the liquid, it passes equally intu the ther. 
mometer; and each increment of the one produces an equal increment in the 
other, until the liquid reaches the limit of its capacity, when it suddenly be- 
gins to enlarge its bulk and take the form of steam; but the quantity of heat 
required to fill up this enlarged capacity is so great, ay to require about 54 
times as much to fill it as was contained in the whole liquid hefore, so that 
all this tine the thermometer is etanding still, and it is not until the whole 
of the steam is thus supplied with 212° of caloric, that the thermometer will 
begin to show any further elevation; after which, any increment of heat 
thrown into the steam will make its appearance on the thermometer, and 
proceed as formerly, by simultaneous increments. 


As a practical application of the influence of pressure on the boilin 
point of water, the following rule is given for finding the heights o 
mountains by boiling water : 


Boil pure water in an open vessel at the hottom of the elevation, and ob- 
serve on the thermometer the point at which it boils. Boil it again at the 
top of the mountain, and observe with the thermometer the point at which 
it now boils: the difference of temperature, multiplied by 530 feet, will give 
a close approximation to the height of the upper above the lower station. 

This will give an approximation; but, if greater accuracy be required, it 
will further be necessary to correct for the difference of the temperature of 
the air at the two stations, in the following manner. Add the temperatures 
of the air at the stations, and subtract 61 from their sum, multiply the re- 
mainder by one thousandth part of the height found; and this will be the 
correction to be added to the height formerly found. The result thus found 
will still require a slight correction for the figure of the earth and latitude of 
the place; but this does not amount to more in our latitude than an addition 
of about two feet in a thousand, which forms a second correction, 

To illustrate the mode of deducing heights from the boiling point, as we 
have given it, we take the following example. 

Water boils on the top of Ben Nevis at 203°8°, while at the side of the 
Caledonian Canal it boils at 212°, the temperature being 30° on the summit 
of the mountain, and 35° below. In order to determine the height, 








From 212° 
Take 203°8° To 30° 
Add 35° 
There remains 8-2° —— 
Multiply by 330 Sum 65° 
Subt. 64° 
246°0 
410 Remain 1° mult. by 4-346 
4346 first approx. Latitude 56° nearly 
4 first correct. Mult. 4:350 
by 2: 
4350 second approx. 
8°7 second correct. 8°700 





Cale. height, 4358-7 third approximation. 
4358: truc measured height—the difference being less than 1 foot. 

This method, however, is seldom susceptible of so high a degree of accuracy, 
even with the most carefully conducted experiments. 


There is also a description with explanatory figures, of the elegant 
and compact apparatus contrived by the Rev. F. J. H. Wollaston for 
facilitating the procedure of taking the observations with the requi- 
site precision. 

Among the contents of the second section we may mention, as par- 
ticularly worthy of notice, the abridged account of the experiments 
undertaken by the French Academy of Sciences, and conducted prin- 
cipally by the M. M. Arago and Dulong, having for its object the dis- 
covery of the relation existing between the temperature and elastic 
force of steam; and those conducted, with the same object, by the 
committee of the Franklin Institute of Pennsylvania, appointed to 
examine into the causes of the explosions of the boilers used on board 
of steam-boats, aud to devise the most effectual means of preventing 
the accidents, or of diminishing the extent of their injurious effects. 
The former were completed in 1829, and are in every respect entitled 
to a larger share of confidence than the latter, as well on account of 
the greater perfection of the apparatus employed and the extraordi« 
nary care bestowed upou the manipulations, as the names of two phie 
losophers so well versed in experiments of a similar nature. 

In the 3rd section, om the mathematical law which connects the elastic 


force of cupour with te temperature, Mr. Russel hus certainty laid 


before his readers a consideruble collection of formale (15 in namber) 


’ 
y 
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previously proposed by divers authors to represent that iaw, none of 
which are applicable but in a limited extent of the scale; but we are 
surprised to find that he has made no meéntion of that proposed by Mr. 
A. A. Mornay in the second volume of our Journal, page 200, which 
represents Dalton’s experiments below 212°, and those of the French 
Academy up to 24 atmospheres, (beyond which they did not extend) 
within 2:45 degrees Fahr. at the latter Hmit, where a new formula, 

posed by the author of the present work, gives a difference of 

0:26 degrees, 

In the reasoni sabe fu which he arrives at this formula, we rather 
suspect that Mr. Busvell as fallen into the error he deprecates so 
much in his preface—that of exhibiting the author al the expense of the 
reader, though we think his parade of calculus only calculated to duzzle 
the ne! igaorant, without being {otelligible to the mathematician. 
What, for instance, do the series a, 8, y, and the equations 8, «, (page 
113) signify! We confess they are above our comprehension, but 
perhaps some more profound mathematician might be able to explain 
their meaning, and to point out their connexion with the laws of tem- 
perature and pressure, mentioned in the previous part of the para- 
graph, and with each other. By some means, however, we are led to 

@ equation, (page 116) 


leeperbistens PRAPEP TT CEN eer Te? = etait 


log F 
Sen = (11401) tog ® - 2 = fT 


which appears in an entirely different form from any other that has 
been published, but which differs in fuct from Tredgold’s only in the 
values of the constants; it is, indeed, when freed from logarithms, 
nothing more or less than the following: 


pe (thay &# 
= (e") 


Mr. Mornay’s formula alluded to above, posseases this great advan- 

e over the others, that it furnishes a very simple equation for find- 
ing the elastic force of steam in terms of its density alone, which is 
necessary in culcniating the effect of steam used expausively in steam 
engines. Regarding the density of steam Mr. Russell hus piven no 
calculations at all, although, besides the formula just alluded to, one 
has been proposed by Mr. Navier, and a modification of it employed 
by the Count de Pambour in his Zécory of the Stam Engine, published 
in 1839; but there is in the 4th section a very comprehensive table of 
the density of steam at different temperatures, by Gay-Lussac, as well 
a8 an engraving and description of the simple and elegant apparatus 
used by that philosopher, with hia metliod of operating. 

The Sth section, on the application of our knowledge of the properties, 

henomcna, and lara of steam (0 practical and cronomical purposex, is 
interesting as fur as it goes; but, us we stated at the beginning of this 
notice, the most important application, the Steam Engine, is published 
ip a separate volume. 

The article Steam Navication might, with greater propriety, be 
entitled “the Steam Navigation of Scotland and the Umted States,” 
the share of that part of (sreat Britain called England being represented 
by the following paragraph: 

_“To the talent of Mr. Maudslay of London, the present marine en- 
gine owes the introduction of that high degree of precision in its con- 
struction and details, which gives it su much durability and effieacy as 
a machine.” 

From the tenor of this article it would appear that the author was 
utterly ignorant of the numerous steam boats with which the river 
Thames is studded at all hours of the day, and some of which vie in 
speed with the vaunted American steam boats, and that he knew of no 
steam vessels which navigate the ocean with other than Scotch engines. 
He does not say (ia he ignorant of the fact?) that the Great Western, 
with Maudslay’s engines, makes better passages to New York than 
the British Queen, with Napier's. The history of the progress and 
present condition of the art, as here traced, thus bears reference only 


to the two countries named above—Scotland and the United States; - 


it is, however, as such, interesting enough, but would be rendered 
much more so, if combined with the history of the art in England. 
The following paragraph in page 268, taken in conjunction with the 
omission of all mention of Maudstay’s four cylinder engine, and with 
the description of Humpbreys’ trunk-engine, accompanied by a wood 
cut, in the preceding page, would corroborate the opinion that the 
anther had but a very limited knowledge of the state of Steam Navi- 
gition in England, 


For a like purpose, oscillating cytinders have been weed with some maasare 


of success. Rotatory engines havé been unsuccessfully tried. Tha, seader 


may now examine the vertical engines in the plates, 
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We believe the only trunk-engive yet made is that of the Dartford, 
which turned out a failure, while many steam boats now rugning on the 
Thames are fitted with oscillating engines, among which are some of 
the swiftest boats on the river, 

We copy the following proof of the doctrine that the sacuum in a 
condenser may be too good, or rather that any improvement in the 
vacuum beyond a certain limit must be obtuined at the expense of 
more fuel than it is worth; because it is not altogether without found 
ation, but, by reason of false notation, seems a tissue of absurdity and 
contradiction. 


Let ¢=the caloric of water of 1°. 
e=the constituent caluric of water in the state of steam. 
eexthe total force of steam in the boiler in inches of mercury ; 
and z = the elastic furce of steam at the temperature of best condensation 
which we seek to discover. 
Then from the law which connects the elastic force of steam with tempera- 
ture, as already determined in our treatise on Steam, it follows, that in the 
case of maximum effect, or the temperature of beat condensation, 
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now c= 1000, and if the steam in the boiler be at 5 tb. above the atmosphere, 
or if e= 40 inches of mercury, and {= 1, 


Again, if the steam be at 7} fb.= 45 inches, 


49 0-045 
*=T000~ 


Again, if the steam be at 10 th. <= 50 inches, 


© =x 0°05 


50 
~ 1000 

Hence, we find that the best elasticity or temperature in the condenser 
depends on the elastic force of the steam in the boiler. 

With steam of 5 fh. in the boiler, the elasticity of maximum effect in the 
eondenser is at 95° of Fahrenheit, and the best vacuum in the barometer is 
23, With steam of 74 th. in the boiler, the elasticity of maximum effect in 
the condenser is 05" of Fahrenheit, and the best vacuum in the barometer is 
27°38. With steam of 101%. in the boiler, the elasticity of maximum effect in 
the condenser is 97", and the best vacuum in the barometer is 27°35. In like 
manner it would be found that with steam of 50 tb. in the boiler, worked 
expansively, as in Cornwall, the best vacuum in the condenser would be about 
26° on the barometer. i 


Onur first impression on reading this proof was that it was altogether 
fallacious. and, as the calculution was not supported by reasoning, it 
was not likely to convince us of the contrary; but, on consideration, 
it seeming probuble that the general proposition was true, any 
Mr. Russell’s equation was not the interpretation of a trath, we ine 
vestigated the subject more closely, and found that this equation did 
not represent the author's own opinion, but that 2 ought to stand for 
the increment of elastic force due to the increment ¢ of heat at the 
temperature of most advantageous condensation, that ¢ ought to repre- 
sent the total quantity of caloric required to ewaporate water from that 
temperature, and not merely the amount of latent heut at 212°, and 
that e should express, not the total pressure in the boiler, but the mean 
effective pressure on the pistcn before the allowance for friction has 
been deducted. The equation should therefore stand thus, retaining 
z with the signification first assigned to it hy Mr. Russell, and express- 
ing by dif. 24 very small difference of elastic force, and by dif. ¢ the 
corresponding very small difference of temperature, 


dif.e aft 
Sage oe 


the explanation of which is as follows: 

The first member expresses the ratio of an assumed small gain of 

wer to the total power exerted by the steam, and the second mem- 
ber the ratio of the quantity of heat thereby abstracted from the feed 
water (which must be restored in the builer at the expense of a pro- 
portionate quantity of fuel) to the total amount of heat requisite to 
convert it into steam, or, which is the same thing, the ratio of the ex- 
tra fuel to the total quantity used. Now it is obvious that, if these 
two ratios are equal, that is, if the increase of power is in proportion 
to the increase in the consumption of fuel, there is no gain of duty, 
and, of course, if the second member were greater than the Grat, the 
result would be a diminution of duty. 

Wf we make the small difference of temperature = 1°, as Mr. Rossel 
has done, dif. z will express the increment of force due to an incre- 
ment of 1° of temperature; and, if we suppose the best ratare 
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the ‘above equntion may be put in the form, | 


€. 
ay. #= sy 

If the pressure in the boiler be about 5 Ib. above the atmosphere, we 
shall not have a greater mean pressure than about 30 inches in the 
cylinder, in which case 

Gif. r= ji 0-027. 

This is about the difference between the elastic force of steam at 
72 and 73 degrees, according to Dr. Dulton’s latest experiments, and 
the force at 73° is 0°95 inch; so that, when the mean pressure in the 
ea is 90 inches, and the barometer without stands at 294 inches, 

e condenser barometer should mark 28°55 inches. 

The calculation of the best proportion of power to tonnage (page 
288) is so confused by errors (of the press ?), that we have no leisure 
at present to wade through it. 

he article on the immediate Mechaniam of Propulsion is defective 
in as much as the Archimedean Screw Propeller is not so much as 
mentioned, and the author seems to have formed an erroneous idea of 
the principle of Morgan’s Paddle Wheel, in consequence of a trifling 
resemblance which it bears to Oldham’s Wheel. Sve the article On 
Paddle Whecla in the Appendix to the new edition of “Tredgold on 
the Steam Engine.” 

The Historical Sketch of Steam Locomotion, by Lieut. Lecount, 
forms an interesting appendix to the work, which on the whole con- 
tains much useful information on the subject of steam, perhaps more 
than is to be found combined in any other volume of its size, although 
we do not think it does full justice to its title, particularly in what re- 
gards Steam Navigation, as we have already observed. 
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ON WIERS OR DAMS ON RIVERS. 


Observationa on the Effect produced by erecting Wetrs or Dams on 
Rivers, and on their efficacy for Navigation Purposes. 


By WituiaM Betz, Civil Engineer. 


Wes are generally erected either for the purpose of raising a 
head of water for the use of mills, or for the purpose of navigating 
the channel of a river, and they cause in the first instance a permuneut 
elevation of the ordinary surface of the water. 

If a weir has the same length of top surface as the section of the 
river at the place where it is erected, it will cause such flood waters 
as would have been retained within the natural banks of the river, 
before it was erected, to rise above them in proportion to its height, 
and overflow the adjoining lands if artificial erabankments of propor- 
tional height are not erected to prevent it. 

When more water comes down the river than its banks could have 
previously held, then, although the weir causes an increuse of height, 
the evil is less in proportion than in the former case. 

In extreme floods, when the water would rise far above the surface 
of the valley, the small increase of height caused by the weir is of 
little or no consequence, as other causes generally exist, such as em- 
banked roads leading to bridges, and the contraction of the stream by 
the bridges which obviates the effect of the weirs; unless the latter 
be situate at or close to the bridge. 

Weira cause the beds of rivers to rise by retaining the sand and 
gravel brought down by the stream, with much more rapidity than the 
adjoining lands rise from the deposit of lighter silt frst in the upper 
portions of the rivers where they are erected, and ultimately through- 
out their course as far as the weirs extend, by which the sectioual 
area of the rivers is diminished and of course the land adjoining ren- 
dered more subject to floods. 

This is an evil that may be partially remedied by riage and 
embanking. I say partially, because, from the manner in which the 
former is usually done, (¢.¢. only with a view to keep open a uarrow 
channel in the river for the use of boats,) it has very little tendency to 
produce it, and if done to the whole extent of the river, would become 
a very expensive operation, and the latter, even when well executed 
at first, being constantly liable to delapidation, is for ever subjectin 
the lands (o inundation. This is particularly illustrated in Holland, 
where the rivers, having been dammed up and embanked, have been 
permanently clevated above the adjoining lands, and where destruc- 
tive inundations are by no means of rare occurrence. 

__ Where ao weirs exist, rivers have generally a tendency to deepen 
. ‘thelr beds (particularly if the water is confined toa channel of mode- 
Sate-width) from thelr source to their copfuence with the sea, or until 
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of copdensation to be 100°, we shalt have ¢== 112 + 1000 = 1119, and | 





they arrive at an. ‘er low flat track of. land, when the.sand and 

avel or other material driven or borne down by the water, is either 

eposited in such estuaries or on bers at the river mouths, or is dis- 
persed along the shores of the sea by the tidal wave. : 

Ihave observed many instances of the gradual lowering of the beds 
of rivers, but more particularly one which has recently come under 
my observation, where the out-fall of a mill-goit has been lowered two 
feet in about four years. This phenomenon is, of course, most obviods 
where the fall in the river is greatest, all other circumstances being 
equal. 

By making a weir of greater length than the general section of the 
river, and by widening the river above and below the same, a part of 
the injury to adjoining lands by raising the surface of the water may 
certainly be avoided, so long as the river is continued of the increased 
width, and by extending the length of the weir and the widening of 
the river to a greut or almost indefinite extent, both in line of the 
current as well as in width, the injury to adjuining lands may be 
nearly if not entirely obviated for a limited time, but it can only be 
for a limited time without constant care und attention, and a con- 
siderable periodical outlay, (much more of each than is usual or likely 
to be devoted to such purpose,) because, from the surface of the 
water being extended, the stream will become proportionully sloggish, 
particularly towards one or both sides, where, as well as in the matural 
bed of the river, the matter brought down by the stream will be de- 
posited, and the river will again assume its original width or nearl 
so, and render the increased length of the weir of little or no avail. 
The time which will expire before the river assumes its original 
width will depend materially on the quantity of matter held ia suse 
pension by the water, or driven forward by the impetus of the stream, 
and on the velocity of the stream above and at the point where the 
weir is erected. 

In such instances as where, fur some distance before arriving at the 
weir, the fall and consequent velocity of the stream is of a moderate 
degree, and where the upper surface of the river has been enlarged, 
and thereby the velocity of the current diminished, there being only a 
light alluvial matter and sand held in suspension, or driven forward 
hy the stream, such matter will be rapidly deposited on the sides of 
the river, until the sectional area is again so contracted as to increase 
the rapidity of the current to its original rate. 

if, instead of the fall and velocity being of that moderate degree 
which will only carry forward the lighter matter, it is of such a degree 
as to force down gravel and other heavy mutter, the length of the 
pond first caused by the erection of the weir will be gradually di- 
minished, until the whole of the original bed of the river is filled up 
to the weir, so as to form the inclination of the new bed at nearly the 
same angle as it was before the weir was erected; but in this case the 
contraction of the stream to its original width will go on much more 
slowly than in the former case, arising from the filling up of the bed, 
causing the velocity of the stream tu be reduced in a less ratio than 
it would have been if the heavier matter had not been brought down 
into the original bed of the river. 

If the bed of the river is constantly dredged, so as to keep it of its 
original depth to the upper end of the pond formed by the weir, then 
the top surface will contract mach more rapidly than in the last case, 
until it arrives at or approximates to its former width, as in the first 
case by reason of the heavy material being prevented by the dredging 
from raising the body of the stream so much as it would have done 
had no dredging been used, and the consequent less velocity of the 
stream allowing the lighter matter to be deposited at the sides. 

From the foregoing ubservations it will follow that the increased 
length of the weir, and accompanying width of the river beyond its 
former dimensions, renders but a partial and temporary advantage, in 
diminishing the damage to adjoining lands arising from the erection 
of such weir, and that such erection, whether of greater length than 
the section of the river or not, does not in itself provide a permanent 
means of navigation. 

Many instances of the inadequacy of weirs for supplying » perma~- 
nent means of navigating natural rivers may, I have no doubt, be ad- 
duced. In the instance of the Calder and Hebble “aay at where 
I have been practically acquainted with the subject for the last eight 
years, they are abundantly manifest, as well as in the adjoining navi- 
gation of the Aire and Calder, with which I am well acquainted, the 
proprietors of both of which have been for many years adopting means 
to avoid the natural stream by substituting cuts or canals. 

When first the River Calder was made nevignlies it was divided 
into pools by weirs of sufficient height to give the required depth of 
water and these weirs were passed by means of locks; but it was 
soon found that the matter brought down by the stream was rapidly 
filling up the pools, and ly diminishing the depth of water, 
whereby the navigation was mach impeded ; this was first most ap« 
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“parent at the upper ends of the pools, where the heavy materiuls, such 
as gravel and boulders, were first deposited on coming in contact with 
the ¢omparatively still water produced by the weirs, and as the stream 
advanced, by deposit of the sand and lighter materials further down. 
At first recourse was had to remedy the evil by raising the weirs by 
means of boards, which were frequently washed away by the floods, 
and had to be renewed as the water subsided, and partly by raking 
the gravel and sand to the » of the river. But as soon as the 
power of the dredging ge became known, recourse was had to it; 
it was, however, still found that although they had procured and kept 
in constant work two of these engines, the deposit was gaining on 
them ; they therefore bad recourse to the adoption of canals, as before 
stated, commencing with those parts which were the most affected by 
the deposit, until they now use only a little more than four miles out 
of a distance of twenty-two miles of the river. The Aire and Calder 
Company now use about nineteen miles out of forty-three, by having 
reeourse to dredging, and raising tlieir weirs by means of buards, as 
before described Phat they, are enabled at present to navigate a 
greater proportion of the rivers than their neighbours, no doubt 
arises principally from the eircumstance of their being situated further 
pown the stream, and their beivg numerons weirs above, which retain 
the sand and gravel from coming down to them. 

I eannot conclude these remarks better than by giving the result of 
my observation and experience, which is that converting natural rivers 
into artificial navigations by erecting dams across them, is much to be 
deprecated. First, because the dams cause the adjoining lands to be 

‘more frequently overflowed than they otherwise would be. Secondly, 

because i obstruct the ordinary drainage of the country. Thirdly, 
because the object sought is but imperfectly obtained, and lastly, 
because it is the means of materiaily retarding, if not of entirely pre- 
venting, the adoption of the more efficient means of providing for 
inland navigation by artificial canals, which, if made at ull, are rarely 
or never made so complete as they would have been had no attempt 
been made to adapt the natural rivers. 





PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL, ENGINEERS. 
March 9.—The Prestpent in the Chair. 


“ Deseription of the Arched Timber Vieducts on the Newcastle and North 
Shieids Railway, erected from the designs of SMessre. John and Benjamin 
Green ; and on the application of the same system of construction lo oblique 
and other Bridges, to the Roufs of Railway Stations, and tu other larye Build- 
ings.” By Benjamin Green, 

The construction of viaducts and bridgea forms so important an item in the 
cost of a railway, that the engiueer ib induced to devise new methods of com. 
pleting his works with due regard to stability and durability, and at the same 
time with the least possible expense. Stone and brick have been the mate- 
yiels most generally used for bridges; cast iron has been introduced where 
the heights were too low for the spans, in large arches, or in trussed beams 
where a certain clear space bencath was required, with only a limited height 
to the level of the rail. Timber, from its lightness, strength, and cheapness, 
has been extensively used, but only in spans of limited extent, owing to the 
sole mode of its application being by framed trusses, upon the same principles 
as those usually employed for roofing. 

These considerations induced Mr. John Green, as far back as the year 1827, 
to make a design and model for a bridge, with timber arches resting upon 
stone piers, In 1833 the plan was adopted, and in 1837 it was put into exe- 
cution at the Ouse Burn Viaduct, where the construction was of great extent, 
and the cost was an important consideration. 

The Viaduct is 918 feet in length, and 108 feet in height from the bed of 
the river. There are five arches, the versed sine 33 feet, and the radius 68 
feet; three of them are 116 feet span each, and two are 114 fect each: two 
stone arches of 40 feet span each have been introduced at each end to give 
length to the abutments, and to prevent the embankments from being brought 
too near to the steep sides of the ravine. The piers are of stone: the spring- 
ing stones for the three ribs, of which cach arch is composed, are on offacts, 

thin 40 feet of the top of the piers; cast-iron sockets are there bedded in 
the masonry, and secured £0 as to receive the feet of the ribs. Two of the 
piers are placed upon piles; the others are founded upon the rock: immedi- 
ately heneath the centre of one of them an old coal-pit shaft was discovered, 
and close adjoining to it the remains of the working of acoal seam: both were 
rendered secure by being filled up with grouted rubble masonry. 

The ribs for the arches are composed of planks of Dantzic deal (Kyanized): 


the lengths vary from 46 feet to 20 feet, by 11 inches wide and 3 inches ° 


thick: they are so disposed, as that the first course of the rib is two who 
deals in width, the next is one whole and.two half deals, crossing the Joints 
rir eagratl as well aa in the d 
vevk, bent over a ceritre to the required form, and secured together b 
oak treenails 14 inch diameter at instervals of 4 feet apart, each treeuail tm 


bh. Each rib consists of fourteen deals in . 
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versing three of the deals... A layer af strong brown ¢ dipped in. boilin, 
tar is F inced between the Ray bed them and raat a eal Treneed 
framings and beams are secured upon the arched ribs; the platform composed 
of planks, each 11 inches. wide by 3 inches thick, is spiked down and covered 
with a composition of hoiliug tar and lime mixed with gravel in lying on, 
forming a coating impervious to the wet ; upon this platform the two lines of 
railway are laid, leaving a foot-path between them. 

The centreing for turning the ribs was very light and simple, and as every 
convenicnce was afforded by having a railway with travelling cranes along 
the sides of the piers, a whole centre could be moved by twenty men from 
one arch, and fixed in another in one day. 

The author then describes the construction of the Wellington Viaduct, and 
that which has been erected by him at Dalkeith for the Duke of Buccleuch ; 
giving the relative costs of the three structures which have been mentioned, 
and stone buildings of the same dimensions: whence it appears that. in the 
Ouse Barn Viaduct there was an economy of £9000, resulting from the 
adoption of this system. 

He then shows the application of this system to the structure of oblique 
bridges, particularly where e certain clear space is required beneath, and the 
total height is limited: this is illustrated by a description of a bridge of 7) 
feet span. on the Newcastle and North Shields Railway, which crosses the 
turnpike road at Walker, and by one erected over the River Wear on the 
West Daurl.am Railway. 

Ile describes also the application of the same system to the extensive 
buildings and sheds of the Shields Railway Station; to churches and to pri- 
vate houses; in the latter the arched form is very advantageous in gaining 
space for the upper rooms, showing at the same time the economy resulting 
from the adoption. 

The paper is illustrated by a scrics of nine elaborate detailed drawings, 
showing the application to every kind of construction. 

Mr. Rendel remarked, that on those railways where first cost was a matter 
of importance, the introduction of a superior kind of Timber Bridge was a 
great desideratum. The communication proposed the application of tarred 
paper between the joints, from experience he could not recommend either 
paper or felt in such situations. He found that huth substances prevented 
the intimate contact of the surfaces of the timber; in all frainings exposed to 
the action of the weather the tar was absorbed by the wood; the paper and 
felt then hecame saturated with and retained the moisture, so that decay very 
speedily ensued. The mode he at present adopted was to have all the joints 
and mortices of the framings very closely fitted, leaving only sufficient space 
at the edges to be caulked with oakum, and the joint run with pitch, like the 
seams of the deck of a yesscl. Wherever it was practicable, great advantage 
would result from covering the joints with sheet lead, to exclude the mois- 
ture and prevent the decay, which was the great bar to the more general use 
of timber in many engineering warks. 

Mr. Vignoles was inclined to think the curve of the arch was too steep; he 
should prefer its being fatter. He would not then enter into the subject, but 
he would present to the Institution a large model of a Timber Bridge, and 
with it a communication, explaining his views on this subject, which was one 
to which he bad paid much attention. 

Mr. Macneil had found constant trouble to result from the decay of wooden 
bridges. The Dalmarnoch Bridge, which had been erected about thirty years, 
now demandcd continual repairs; the struts were nearly all decayed at the 
points of insertion into the cast-iron sockets. The original floor had been 
replaced by one of teak wood. 

In answer to a question from the President as to the process of “ Kyaniz- 
ing” timber for the Hull and Selby Railway, Mr. Timperley described the 
method pursued there. Ina close cylindrica] wrought-iron vessel, 70 feet 
long and 6 feet diameter, filled with a solution of corrosive sublimate, the 
timber was piled, leaving a space along each piece; the air was then exhausted 
by air-pumps to a vacuum of about 25 inchea by the mercury gauge, and by 
the application of a force-pump, under a pressure of 100 ft. per square inch, 
the solution was driven into the pores of the timber, From experiments be 
had made he believed that the timber was thus thoroughly saturated, and 
although sufficient time had not elapsed to give any correct result as to the 
comparative duration of the sleepers, he thought very favourably of the pro- 
cess. ' 

The original cost of the timber, which was the best Riga Balk, squared, 
was 5/. 100. per loed (50 cubic feet). The expense of “‘ Kyanizing” about 
400,000 cubic fect, including the interest of the first cost of the apparatas, 
was between fourpence and fivepence per cubic foot. The process was carried 
on with greater rapidity, and much more effectually, than it could have been 
done in open tanks, . 

Mr. Lowe was of opinion, that although the mechanical part of this | een 
appeared very effective, it was not really so. There were chemical ul. 
ties: a certain length of time was required to dilute and extract the sap aud 
aqueous matter from the pores. The greater or less duration of the process. 
might in sotme measure account for the difference of the results practically 
obtained. Dry planks succeeded better than wet ones; with sound dry tim- 
ber any solution of the metallic salts, such os the sulphates of iron or copper. 
was cious, but with wet timber he doubted whether any preperation 
would he aloe 25 
- Mei Cooper bélieved that in the process of ‘Kyanizing” the chlorine gnited 
with the albumen, and formed chloride of altomen ; it was posstble. thet "fi 


| the exhausting process the sir contained in the timber would expands 
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| March 16,—The Paxsrpenr in the Chair. 
Jobn Hambley Humfrey was elected an Associate. 


“ Description of the Methods adopted for raising and sustaining the sunken 
Roof of St. George's Church, Dublin.” By Robert Mallet, Assoc. Inst. C. E. 

St. George's parish Church, one of the finest ecclesiastical edifices in the 
city of Dublin, was completed in the year 1802, from the designs of the late 
Francis Johnston, Architect to the Board of Works at that time, at a cost of 
about £90,000. 

The church had not been built many years, before the roof, which was 
covered with tun slating and copper, gradnally sunk in several places, by which 
the cornices at the flank wall were pushed several inches outward. The sub- 
sidence slowly but continually increased. The ceiling cracked in various 
places, the ornamental stucco work began to drop off, and in the year 1836 
the state of the roof was such, that the church was decmed unsafe for use, 
and was shut up. 

Messrs. John and Robert Mallet were consulted as to the practicability of 
restoring the roof. In November, 1836, they reported that they considercd 
the ceiling might be preserved, and described the manner in which they pro- 
posed to accomplish it. 

The mode proposed consisted in interweaving with and adapting to the 
timber framing of the roof, a system of metallic framing, sn arranged, that all 
strain or stress should be removed from the former, and borne hy the latter, 
as well as removing al) lateral pressure from the walls of the building. 

A careful survey of the roof snowed that the ends of several of the princi- 
pals were unsound. A small hole was then bored through the cciling, close 
to each queen-post, and a deal rod, 4 an inch square, dropped through each. 
These rods were all of cqual length, and their upper ends were secured level 
with the top surface of the tye-beam of each principal; then with o levelling 
instrument placed in the gallery, observations were taken, and the exact 
amount of the defiection of the framing ascertained. The variation was con- 
aiderable, but the greatest amount of depression was fuund to be 5% inches. 
The whole roof was strained and distorted, and was so unsafe that the slightest 
effort caused vibration throughout. . 

The causes of this failure appeared to he threefold: a radical want of 
atrength in the framing of the roof; secondly, the employment of unfit tyc- 
beams, which having been constructed during the Continental war, when 
timber was scarce and dear, were formed almost wholly of short lengths, 
averaging not more than 20 feet, lapped and scarfed; thirdly, in the qucen- 
posts having been badly constructed and ill placed. 

The stone corbels, which supported the oak cantilevers, being originally 
cut almost through to reccive the wall-plute, were nearly all broken in the 
middle, It was proposed, therefore, to remove the oak cantilevers and stone 
corhels, and to cut away the timber wall-plate beneath each principal, to level 
up the wall, placing @ suitable cast-iron abutment piece at each end, and to 
spring trom side to side a cast-iron arch, in “ double flitches,” connected 
through the spaces of the timber framing by hollow distance pieces, and also 
by a certain number of equidistant cross-heads, from which should drop down 
vertical suspending rods, capable of being adjusted in length, and connected 
with the tye-heam of the principal, so that being drawn up straight, and the 
respective parts secured, the weight of the whole roof would be transferred 
through the framing to the tye-beams; whilst they being hung from the svs- 
tem of suspension rods of the cast-iron arches, which would thus sustain the 
whole load, and their abutment» being held together by the tye-bara in the 
chord line, the load would hear vertically upon the walls. 

It was then determined to raise the roof and ceiling by forces applied from 
below; to cut away the rotten ends of the principals and to reconnect them 
with the walls hy a modification of the cantilever bracket, invented by Mr. 
Alfred Ainger, and described in the Transactions of the Society of Arts (vol. 
42). The whole of the oak cantilevers and stone corbels were to be removed 
as useless incumbrances. — 

The total weight of the roof being about 133 tons, each framed principal 
would sustain about 164 tons, and each vertical suspending rod about 14 ton. 

Although the weight of material in this roof and ceiling may be considered 
uniformly distributed, it was impovsible to foresee what change might be 
effected in the framing by forcing the ceiling and roof up to a level line, or 
what amount of force might bear upon particular points, from the elasticity 
of the materials being thus forcibly constrained. It hence became a matter 
of prudence to provide in all parts a large surplus of strength, bearing in 
mind that, in any complete system, ‘‘ the strength of the whole is limited hy 
that of the weakest part, and thus that partial strength becomes totais weak- 
ness.” The dimensions of the scantling were accordingly so calculated that 
the atmost strait upon it should not exceed 4-5 tons per square inch, con- 
sidering 9 tons to be the practical limit to which wrought iron might be ex- 


ned, 
i After giving the formule for calculating the strains upon the differcot 
parts of the ae with the reasons why the theoretical dimensions were in 
Sothe instances departed from, the author apologises for entering #o much into 
detail of the constraction, quoting at the same time the — of Smeaton 
“and Telford, a2 abounding in the richest details of theoretic deduction, modi- 
fled by practical judgment. He thei proceeds to describe the means adopted. 
* tritteediately beneath eaéh of the fourteen queen-posts of the roof, an apor- 
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ture of 30 inches square was cnt through the floor of the church, and a piece 
of brick and cement built up from the arches of the yaults beneath to the 
level of the floor; on the top of each, a plate of cast iron was bedded, and 
upon éach plate a block of oak timber about 4 inches thick. 

Fourteen straight whole balks of Meme) timber, each 3 feet shorter than 
the height of the church between the floor and the ceiling, with their. ex- 
tremities cut square and smooth, were placed vertically upon the blocks; up- 
on this level a platform was laid; across the tops of the vertical balks, pieces. 
of oak scantling were placed; fourteen powerful screw-jacks were then fixed, 
one beneath each queen-post, and the ceiling cut away for the points to bear: 
directly upon the beams. 

During the progress of these operations, the whole of the ceiling and roof 
framing had been carefullyexamined. The dust was removed from the joints 
and open mortices, &c., of the framing, and the cracks in the ceiling were 
cleared out by passing a fine whip saw through them, so as to permit their 
closing when the ceiling was raised to a plane surface. 

The preparations being completed, the word was given to heave simultan- 

cously upon the screw-jacks ; the roof rose slowly and steadily, and as soon 
as any one of the small deal standard rods had reached the level plane, the 
motion of the screw-jack at that spot was stopped. In about two hours, the 
whole roof, together with the ceiling, was brought up level, without any acci- 
dent or injury to any portion of the ceiling. The cracks in the latter as well 
as the joints and mortices of the framing were found to be nearly all closed. 
Some slates were broken, and the copper of the platform, which before was 
wrinkled and loose, was now found to be drawn tight over the timber sheath- 
ing. 
The roof being thus supported from beneath, the masonry was cut out 
round the ends of the principals; the oak cantilevers and corbels of granite, 
and the rotten ends of the timbers, within a few inches of the inside fece of 
the walls, were also removed. 

The cantilever and abutment castings were now applied and bedded with 
lead and oil putty, on blocks of stone set at the level of the under side of the 
tye-beams, on footings of brick and cement. The chord bars were next placed, 
and temporarily adjusted by means of their screw nuts. The arch segments 
were put up in succession, their centre or key pieces bolted in, and the seg- 
ments adjusted to them by means of wedges of African oak: the suspending 
rods were then hung on from the top shackles, and the junction made good 
with the tye-heams, by means of the lower cross-heads, stirrups, and shackleg. 

As soon as the whole system of the seven arched frames was complete, and 
the cantilevers adjusted to the ends of the decayed timbers, standing lengths 
of pine rods were placed in right lines from centre to centre of each pair of 
abutment cross bolts, and all the chord bars and suspending rods were brought 
up by means of their adjustinent screws, until the united effort of the whole 
system had lifted and supported the entire roof and ceiling from the screw- 
any on which they had previously rested, so that these latter all became 

ose. 

The whole was now left quiet for some days, in order that every part might 
take its bearing, and that the sufficiency of the structure should be proved 
before the final removal of the screw-jacks, &c., which remained within about 
¢ of an inch of the blocks heneath the tye-beams, by which means, in case of 
accident, the amount of fall would have been limited to that small distance. 
The entire work, including the repairing the cracks in the ceiling, occupied 
little more than four months, and has never since required either alteration 
or repair. 

The total amount of the contract for this work was 1362/. 6s. The repair 
of the injury done to the ceiling only amounted to 33. Os. 8d., and the 
damage done to the slating, platform, flooring, &c., did not amount to mare 
than an equal sum. . 

The total amount of cast and wrought iron in the structure was 21 tons. 
10 cwt. 2 qra. 19 ib. 

The communication is illustrated by five elaborate drawings on a large 
acale, showing the general arrangement and modes of proceeding, and also 
the details of the construction of the roof and of the cast and wrought-iron 
works used in the repairs. , 





ROYAL INSPITUTE OF BRITISH ARCHITECTS. 


July 5.—Eary pe Grey, President, in the Chair. 


A paper was read by Professor Willis, of Cambridge, Hon. Mem. F.2.8. 
&c., On the construction of the Vaulting of the Middle Ages. 

The vaulting of the Gothic architects differs essentially from that both of 
ancient and modern times, inasmuch as it consists of a combination of ribs,. 
each forming an independent arch, both laterally and diagonally, with the 
intermediate spaces filled in upon the extrados of the arches to form the 
spandrils, whereas, according to the ordinary system of vaulting, the whole 
is aolid and keyed together. The principles of this latter mode of constrac- 
tion were first developed by Philibert de l’Orme, who, in his celebrated-trea- 
tise, lays down the rules for drawing the vaults and setting out the voussoirs 
—but of the practice of the Gothic architects we have no account, and it 
remains to be inferred from an examination of their works. That they pro- 
ceeded by geometricil methods there can be no doubt, though they were 
probably extremely simple, differing greatly in that respect from those ex- 
pounded by Philibert de ’Orme. One thing to be especially observed in the 
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plein vauitings of the middie ages is, that all the curves are segments of 
vircioa, the Aiegoale being struck from a centre below the springing of the 
Jateral 


aud cross ribs, and are contrasted in this respect with diagonals pro- 
jected from the direct arches, according to the rule familiar to every carpen- 
ter, from which it results that all the points of @ groined vault coincide, and 
will be touched by 2 straight Hine drawn from one end of such a range of 


vaulting to the other. ‘To this mode of setting out the curves may be attri. 


buted the flagrant want of character which is apt to distingnish the modern 
jenitations of Gothic vaulting, and it may even be observed in original ex- 
amples, that the effect is leas pleasing as this coincidence is more nearly ap- 
proached. This is the case with vaultings executed after the four-centered 
arch came into fashion, in which, although the curves may not be projected, 
yet there is an approach to greater regularity from the springing of all the 
ribs being brought to one level. During the Norman period the drawing of 
the vauite is very rude, and we find it to have been frequently necessary to 
back up the extrados of the ribs in order to bring the spandrils into shape. 
In the succeeding period of our architecture more care was indispensable, 
om account of the greater complication of mouldings converging together at 
the springing, and the free and sketchy manner in which they are managed, 
and the superfluous mouldings got rid of before they overload the impost, ts 
much to be admired, and is greatly superior to the method pursued in the 
15th century, when the coverging ribs were all brought down to the impost, 
and died away into a mere bundle of reeds, of which the effect is exceedingly 
tame and uncharacteristic. Previously to the introduction of the last style 
Of gothic vaulting, fen groining, various complicated figures were formed by 
the introduction of numerous cross ribs, but the mode of construction con- 
tinued to be the same. The vaulting immediately preceding fan groining, 
which may, in fact, be considered as a transition style, Professor Willis desig- 
nated aa stellar groining. from the star shapes which usually enter into its 
composition, and it is remarkable, that in some cases this form is lost in 
execution, although laid down on the plan, the architect apparently not hav- 
ing calculated on the effect of perspective, whereas, in others, the artist has 
evidently depended upon it in order to bring out his design. At length, in 
fan groining, the compartments become so numerous that the system of 
separate ribs is abandoned, and the vaults are constructed according to the 
gncient and modern principle of cut stone, Professor Willis accompanied 
his lecture by an extensive display of drawings and models, illustrative of 
the geometrical system upon which he supposed the Gothic architects to 
have worked in producing these results. 

After the lecture the noble President presented to Mr. Hall the medal of 
the Institute, which had Leen awarded for his essay on iron roofs. 

July 19.—R. Warrace, Esq., in the Chair. 

Henry Gally Knight, Esq., was elected an honorary member, 

Mr. Hall’s essay on iron roofs, to which the medal of the Institute had 
been awarded, was read. 

This was the closing meeting of the session. 





CALOTYPE. 


Tnz following account of some recent improvements im photography, by 
H. F. Talbot. Esy., was lately read before the Royal Society. 

The author had originally intended, in giving an account of his recent 
experiments in photography, to have entered into numerous details with 
gerpect to the phenomena observed ; but finding that to follow out this plan 
‘would occupy a considerable time, be bas theaght that it would be best to 
put the Society, in the first place, in possession of the principal facts, and by 
so doing perhaps invite new observers ifto the field during the present fa- 
voutable season for making experiments. He has, therefore, confined him- 
self at present to a description of the improved photographic method, to 
which he has given the name of Calotype, and reserves for another occasion 
all remarks on the theory of the process. The following is the method of 
obtaining the Calotype pictures. 

Preparation of the Paper,—Take a sheet of the best writing paper, having 
a smooth surface and a close and even texture. The watermark, if any, 
‘should be cut off, lest it should injure the appearance of the picture. Dis- 
solve 100 grains of crystallized nitrate of silver, in six ounces of distilled 
water. Wash the paper with this solution, with a soft brush, on one side, 
and put a mark on that side whereby to know it again. Dry the paper cau- 
tiously at a distant fire, or else let it dry spontaneously in a dark room. 
When dry, or nearly so, dip it into a solution of iodide of potassium contain- 
ing 500 grains of that salt dissolved in one pint of water, and let it stay two 
or three minutes in this solution. Then dip it into a vessel of water, dry it 
lightly with hlottiag-paper, and finish drying it at a fire, which will not in- 
jure it even if held pretty near; or else it may be left to dry spontaneously. 
All this is best done in the evening hy cendle-light. The paper so far pre- 
pared the author calls iodized paper, because it has a uniform pale yellow 
coating of iodide of silver. It in scarcely sensitive to light, but, nevertheless, 
it ought to be kept in a portfolio or a drawer, until wanted for use. It may 
he kept for any length of time without spoiling or undergoing any changi 
if protected from the light. This is the first part of the preparation of cats 

paper, and may be atany' time. The remaining part is best 
Geterred ontit shortly before the peper ic wanted for use, When that time 
id arrived, take a sheet of the iodized paper and wash it with 9 liquid pte-. 
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pared:in the following manner >~Dimolve 200 of crystallized nitrate 
of silver in two ounces of distilled ‘water; add to this sclution one-sixth of 
its volume of strong acetic acid. Let this mixture be called A. Make a 
saturated solution ef erye gallio acid in cold distilled water. The 
quantity dissolved is very small. Call this solution B.. When a sheet of 
ag is wanted for use, mix together the liquids A and B in equal volumes, 

t only mix a small quantity of them at a time, because the mixture does 
not keep long without spoiling. I shall call this mixture the gallo-nitrate of 
siiver. Then take a sheet of iodized paper and wash it over with this 
gallo-nitrate of silver, with a soft brush, taking care to wash it on the side 
which bas heen previously marked. This operation should be performed by 
candle-light. Let the paper rest balf a minute, and then dip it isto water. 
Then dry it lightly with blotting-paper, and finally dry it cautiously at a fire, 
holding it at a considerable distance therefrom. Whgp dry, the paper is at 
for use, The author has named the paper thus prepared calofype paper, on 
account of its great utility in obtaining the pictures of objects with the ca- 
mera obscura, If this paper be kept in a press it will often retain its quali- 
ties in perfection for three months or more, being ready for use at any mo- 
ment; hut this is not uniformly the case, and the author therefore recome- 
mends that it should be used in a few hours after it has been prepared. If 
it is used immediately. the lat drying may be dispensed with, and the paper 
may he uved moist. Instead of employing a solution of crystallized gallie 
acid for the liquid Bi, the tincture of galls diluted with water may be used, 
but he does not think the results are altogether ao satisfactory. 

Use of the Paper.— The Calotype paper is sensitive to light in an extene 
ordinary degree, which transceuds a hundred times or more that of any kind 
of photographic paper hitherto dcecrihed. This may be made manifest by 
the fullowing experiment :—Take a piece of this paper, and having covered 
half of it, expose the other half to daylight for the space of one second is 
dark cloudy weather in winter. This brief moment suffices to produce a 
strong impression upon the paper. But the impression is latent and invisi- 
bie, and its existence would not be suspected by any one who was not fore- 
warned of it by previous experiments. The method of causing the impret- 
sion to become visible is extremely simple. It consists in washing the paper 
once nore with the gallo-nitrate uf silver prepared in the way above de- 
scribed, and then warming it gently before the fire. In a few seconds the 
part of the paper upon which the light has acted begins to darken, and 
finally grows entirely black, while the other part of the paper retains its 
whiteness. Even a weaker :mpression than this may be brought out by re. 
peating the wash of gallo-nitrate of silver, and again warming the paper. 
On the other hand, a stronger impression does not require the warming of 
the paper, for a wash of the gallo-nitrate suffices to make it visible, without 
heat, in the course of a minute or two. A very remarkable proof of the sen- 
sitivoness of the calotype paper is afforded by the fact stated by the author, 
that it will take an impression from simple moonlight, not concentrated by 
a lena. If a leaf is laid upon a sheet of the paper, an image of it may be 
obtained in this way in from a quarter to half an hour. This paper being 
possessed of so high a degree of sensitivencss, ia therefore well suited to 
receive images in the camera obscura. If the aperture of the object-lens is 
one inch, and the focal length fifteen inches, the author finds that one minute 
is amply sufficient in summer to impress a strong image upon the paper of. 
any building upon which the sun is shining. When the aperture amounts to 
one-third of the fora] length, and the object is very white, as a plaster bust, 
&c., it appears to him that one second is sufficient to obtain a pretty good 
image of it. The images thus received upon the Calotype paper are for the 
most part invisible impressions. They may be made visible by the process 
already related, namely, by washing them with the gallo-nitrate of silver, 
and then warming the paper. When the paper is quite blank, as is generally 
the case, it is a highly curious and beautiful phenomenon to see the spon- 
taneous commencement of the picture, first tracing out the stronger outlines, 
and then gradually filling up all the numerous and complicated details. The 
artist should watch the picture as it developes itself, and when in his judg- 
ment it has attained the greatest degree of strength and clearness, be should 
stop further progress by washing it with the fixing liquid. 

The fixing process.---To fix the picture, it should be first weshed with 
water, then lightly dried with blotting paper, and then washed with a solu- 
tion of Lromide of potassiam, containing 100 grains of that salt dissolved in 
eight or ten ounces of water. After a minute or two it should be again 
dipped in water and then finally dried. The picture is in this manner very 
strongly fixed, and with this great advantage, that it remains transparent, 
and that, therefore, there is no difficulty in obtaining a copy from it, The 
calotype picture is a negative one, in which the lights of nature are repre- 
sented by shades; but the copies are positive, having the lights conformable 
to nature. They also represent the objects in their natural position with 


to right and left, The copies may be made upon Calotype paper in 
a short time, the invisible impressions being brought out in the way 
y described. But the author prefers to make the copies upon photo- 


graphic paper prepared in the way which he oe described in a memoir 
read to the Royal Socicty in February 1839, and which is made by ‘washing 
the best writing paper, first with a weak solution of commen salt, and next 
with a solution of nitrate of silver. Although it takes a much longer time 
to obtain & copy upon this paper, yet, when obtained, the tints appear more 
harmonious and pleasing to the eye; it requires'in general from three mi-. 


good copy. en this sort of photographic paper, 
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and dried, anil the fixing process (which may be deferred to a subsequent 
day) is the same as thet already mentioned. The copies are made by placing 
the picture upon the photographic paper, with a board below and a sheet of 
glass above, and pressing the papers into clase contact by means of screws 
or otherwise. After a calotype picture has furnished several copies, it some- 
times grows faint, and no more good copies can then be made from it. But 
these pictures possess the beautiful and extraordinary property of being sus- 
ceptibie of revival. In order to revive them and restore their original ap- 
pearance, it is only necessary to wash them again by candle-light wish gallo- 
nitrate of silver, and warm them; this causes all the shades of the picture 
to darken greatly, while the white parts remain unaffected. The shaded 
parte of the picture thus acquire an opacity which gives a renewed spirit 
and life to the copies, of which a second series rnay now be taken, extending 
often to a very considerable number. In reviving the picture it sometimes 
happens that various details make their appearance which hed not before 
been seen, having been latent all the time, yet nevertheless not destroyed by 
their long exposure to sunshine. The author terminates these observations 
by stating a few experiments calculated to render the mode of action of the 
sensitive paper more familiar. 1. Wash a piece of the iodized paper with 
the gallo-nitrate; expose it to daylight for a second or two, and then with- 
draw it. The paper will soon begin to darken spontaneously, and will grow 
quite black. 2. The same as before, but Iet the paper be warmed. The 
blackening will be more rapid in consequence of the warmth. 3. Put a large 
drop of the gallo-nitrate on one part of the paper, and moisten another part 
of it more sparingly, then leave it exposed to a very faint daylight; it will be 
found that the Jesser quantity produces the greater effect in darkening the 
paper; and in general, it will he seen that the most rapid darkening takes 
place at the moment when the paper becomes nearly dry; also, if only a 
portion of the paper is moistened, it will be observed that the edges or boun- 
aries of the moistened part ere more acted on by light than any other part 
of the surface. 4. If the paper, after being moistened with the gallo-nitrate, 
is washed with water and dried, a slight exposure to daylight no longer suf- 
fices to produce so much discoloration ; indeed it often produces nunc at all. 
But by subsequently washing it again with the gallo-nitrate and warming it, 
the sane degree of discoloration is developed as in the other case (experi- 
ments 1 and 2). The dry paper appears, therefore, to be equal, or superior 
in sensitiveness to the moist; only with this difference, that it receives a 
Virtual instead of an actual impression from the light, which it requires a 
subsequent process to develope. 


Plaster Onns MENTS.—The late Mr. Bernasconi was engaged, we believe, 
to a greater extent than any other ornamental plasterer of the present cen- 
tury, under all the leading architects of the day. We were lately induced 
to pay a visit to his former scene of business, in Alfred Street, Tottenham 
Court Road, now in possession of Mr. Brown, his son-in-law, who has lately 
arranged the numerous ornameuts heqaeathed him by the late possesor. 
They are well deserving of a visit by the architect; here be will find Gre- 
cian, Roman, Gothic, Elizabethan, the Renaissance, Arabesque, and almost 
every other style of ornaments that have been introduced at Windsor Castle, 
Buckingham Palace, Pavilion Brighton, Stafford House, Westminster Abbcy, 
Fonthill, Woburn Abbey, York Minster, Ely Cathedral, and numerous other 
public buildings and mansions throughout the United Kingdom. 
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MISCELLANEA. 


WESTMINSTER BRIDGE. 


On Thursday, [th ult., the water wag admitted into the coffre-dam in- 
closing the 15th and 16th piers, and the next day a commencement waa made 
in removing the clay preparatory to drawing the piles. It is intended to 
open two arches for navigation before any further steps are taken with the 
next dam, which 1s to enclose one pier only. A deep water channel is now 
in progress of being made on the north side of the river, in line with the two 
arches about to be opened, by a steam dredging engine. for the use of navi- 
gution The present neglected state of the river not only interferca most in- 
juriously with the interests of those who navigate it, bul causes the velocity 
of the current at the latter part of the ebb to be greater than is consistent 
with safety to the number of small buats and inexperienced persons frequent- 
ing the river at this season of the ydar. lt is, therefore. a consummation 
much to be desired, that a subject so important to the welfare of this great 
metropolis should receive the attention it. deserves, and that the city autho- 
rities, aided by goveroment, will yet be able to carry inte effect either their 
‘former scheme of embanking the river to a more regular line, or some modi- 
fication of this plan by which the present evils may be removed, so that this 
hoble river may again be reatored to its former usefulness. 


Geeaea 


OPENINGS OF RAILWAYS. 


‘The thirtieth of June witnessed.a great extention of the Great Western 
‘Rallway, on thal. day the main line was. opened from Chippenham to 


Bath, 13 miles, the Cheltenham and Great Western to Cirencester, and the 
Bristol and Exeter from Bristol to Bridgewater, 53 miles. ° Thus the Great 
Western Railway is opened throughout 11823 miles, and there is a continuoes 
ad of railway communication from London to Bridgewater of 152 miles in 


On the 5th of July 263 miles of the Brighton line were opened, being 
from the Croydon Junction to Mayward’s Heath, and 5 miles from Clayton 
Tunnel to Brighton, a measure which augurs well for the successful opening 
of the remainder. 

The extension of the Blackwall railway to Fenchurch Street was to take 
place about the period of our publication, so that all the metropolitan rail- 
ways would thus be complete at their London termini. 

The unfortunate accident to the Fareham tunnel on the Gosport branch of 
the South Western Railway, has unfortunately delayed the opening of that 
line, just when it was on the point of being examined by the Government 
inspector. 


GREENWICH RAILWAY. 


Amounts . f the tenders delivered on the 6th ult. for the fourth contract 
fur widening the Greenwich Railway from the Croydon Junction. 


Messrs. Lee. ; 5.82: 
Mr. Munday ; ; 15.980 
Messrs. Little : . : 16,189 
Mr. Grimadett y : ‘ 16.536 
Messrs. Ward : ; ; 16,698 
Mr. Bennett. y ; m 16,920 
Messrs. Piper : 16.920 
oa Grissel] & Peto 17.280 
- Baker : 17,440 


THE “ PRINCESS ROYAL” STEAMER. 


This splendid vessel. which appears to surpass the speed of any other In 
the north. is now running between Liverpool and Glasgow, and has made 
several successful trips ; she performed a trip froin Dublin to Liverpool in 9 
hours, and another trip on the 9th ult. from Greenock to Liverpool in 15 
hours, the quickest passage on record. the distance is 2273 miles ; she carrie 
at the time 100 tons actual weight. Both the vessel and engines were built 
by Messrs. Tod & Macgregor of the Clyde Foundry. Glasgow. the former is 
of the following dimensions, viz., 185 teet keel and 208 feet on deck. 28 feet 
beam. and 17 feet hold above the flooring, draws when light 8 feet, and when 
full 10 feet of water ; her register is 750 tens (N.M.). She is entirely built 
of tron, (there is nota single beam of woad,) very strong, and has a fine ap- 
pearance in the water, her cabins are very richly and tastefully fitted up. 
Che vessel is propelled by two steeple or upright engines of 190 horse power 
cach, or 380 together; the power is appbed direct to the crank. Diameter 
of cyhnders is 73 inches, length of stroke 6 ft. 3 in., performs 18 strokes per 
mintte when in good trim, and 17 strokes with from 100 to 320 tons of cargo, 
diameter “of paddle-wheel over floats 20 feet length of float 7 ft. 9 in. and 
breadth 28 inches, speed in still water 15 miles per hour. 


Launch of the Devastation War Steam-vessel —The launch of this first-class 
war steam-vesecl took place at Woolwich. on Saturday, 3rd ult. Mr, Lang, 
master shipwright. superintended the launch; she was immediately after 
hauled into the duck, opposite the blacksmith’s workshop, where she wil} be 
cappered, and will be afterwards taken into the basin to have her engines 
fitted and made ready for sea. The Devastation is about 180 feet long, and 
about 1,050 tons burden, old mexsurement. or about 1,000 tons burden ac- 
cording to the new mode of calcutation. 


The Cadogan Chain Pier, Chelsea.--Farl Cadogan, the lord of the manor, 
has erected a handscme and comvenicnt pier for steam: Lowt passengers on a 
novel construction, at an expense of between £3,000 and £4.000, This erec- 
tion was constructed by Mr, Cubitt, fram the design and under the direction 
of Mr. Handtord, the surveyor and are) itect of the manor. The pier is situ. 
ated in the mall of Cheyné- walk, the most beautifal part of Chelsea, and 
forms one of the most interesting objects of the place. Shortly the pier will 
be open to the public. 

Professor Waguer's Electro- Magnetic Engine —The German journals publish 
the following extract froma protocol drawn up by the Germanic Diet :— 
“ The Germanic confederation desiring to acquire, for the purpose of pub- 
lishing tor the public good, the secret by means of which citizen Philip aK 
ner, of Frankfort, makes use of electro-magnetism as a moving foree, will 
secure to the said Wagner for the exclusive possession of hia secret the sum 
if 100,000 florins (£8,000 British), on condition that he cause an electro- 
magnetic machine to be constructed at his own expense, and upon a suffi- 
ciently large scale, to serve aga locomotive; that a trial be made of this 
machine, in order that the diet be assured. of its efficacy ; and that M. Wag- 
ner consented to abide by the decision of the Diet on that trial. The Diet 
will wait for one month for M. Wagner to accept those conditions, 


Land-slip at Sidmouth —~A \and-slip of considerable extent took place at 
Sidmouth on the lth ult.. about seven in the evening. It commence: about 
half-past carpet a rumbling noise, resembling a distant peal of thunder, and 
at seven o'clock part of the Peak Hill was observed to glide towards the 
ocean, carrying everything before it, and forming a rock or pillar out-of the 
sea (70 feet high and }75 teet in circumference), opposite to the town, and a 
quarter of a mile from the shore. It is covered with fossils, and is of w.hard 
iron-like substance. So singular an occurrence has attracted the attention 
of every one in the town, and bundreds are fluching from the immediate 
neighbourhood to gain a sight of its results.—Dorset Chronicle. _ 

The Dissolving Views at the Royal Polytechnic Inatitution-—-The directors of 
this acientific institution, ever sceking tu combine amusement with instruction, 
have recently added to theix numerous attractions ap. entirely mow series of 
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dissolving views by Messrs. Wrench & Smith, which, for selection of subjects. 


and the artistic feeling with which they ave treated, may be considered un- 
questionably the best of the kind hitherto exhibited; there are sixteen in 
number. and if we may judge from the gratification evineed by the numerous 
company who attend upon exch ocesion that these beautiful views are 
shown, ihe spirited proprictors cannot but congratulate themselves upon hav- 
ing secund such to an exhibition, which is and must doubtless become an 
increasing atiractiun tq this institution. 





LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 28TH JUNE, TO 28TH suULY, 184]. 


Six Months allowed for Enrolment. 


Joun Cuarer, of the Town of Nottingham, machine-maker, and Ric arp 
Garay, of the same place, lace manufacturer, for “ improvements in machinery 
for the purpose of making lace and other fabrics, traversed, looped, or woven.” 
—Sealed June 26. 

WiLtovessy Metutey and THomas Caries Merazer, of Frith- 
atreet, Soho, ironmongers, for “ improvements in machinery for raixing, lower- 
ing, and moving bodies or weights.” (A communication.)—June 26. 

Mosrs Pooxs, of Lincoln's-inn, gentleman, for “ improvements tn produc. 
eng and applying heal.”" (A commuunication.)—June 26. 

Wrirtram Losa, of Little Benton, Northumberland, Esq., for ‘ improve- 
nents in the manufacture of railway wheels."“—June 26. 

NatsanieL Bensamin, of Camberwell. gentleman, for “ improvements in 
the manufacture of type.” (A communication.)—June 28. 

Wiruiam Kyicat, of Durham-street, Strand, gentleman, for “ an indicator 
for registering the number of passengers using an omnibus or other passenger 
vehicles.” —June 28. 

Curistopner Nicke.s, of York-road, Lambeth, gentleman, for “ im- 
provements in the manufacture of mattresses, cushions. paddings or stuffings ; 
and in carpets, ruga, or ofher napped fabrics.” —June 28. 

Wiuuiam Tromas Bercer, of Upper Homerton, gentleman, for ‘ im- 
provements tn the manufacture of starch.” —June 28. 

Taomas Marcuet., of Soho-square, surgeon, for “ improvements in rais- 
ing and conveying water and other fluide.”-—June 28, 

Geonor [Janay Puipps, of Deptford, engineer, for “ improvements in the 
construction of wheels for railway and other carriages.""—July 2. 

oe Hacen, of Kensington, brewer, for “ an improved bagatelle board.” 
o—Jaly 7. 

Georcs Ontona, of High-street, Shoreditch, engineer, for “improved 
wheels and rails for railroad purposes.” —July 7. 

RonerT Mauer, of Dublin, engineer, for “certain improvements in pro- 
decting cast and wrought iron and steel, and other metals, from corrosion and 
oxidation; and in preventing the fouling of iron ships, or ships sheathed with 
tron, or other ships or tron buoys, wn fresh or sea water.’'—July 7. 

Witttam Epwarp Newron, of Chancery-lane, civil engineer, for “ cer- 
sain improvements in the manufacture of fuel.” (A communication.)—July 7. 

Tuomas Fuxrer, of Bath, coachmaker, for “ certain improvements tn re- 
tarding the progress of carriages under certain circumstances.” —July 7. 

Anprew M‘Nan, of Paisley, North Britain, engineer, for “an improve- 
ment ur improvements in the making or cunstruction of meters or apparatus 
for measuring water or other finids.”—July 7. 

Crartes Wagatsrons, of Conduit-street, gentleman, for “ improvements 
in producing, regulating, and applying electric currents."’—July 7. 

Joun Strewarn, of Wolverhampton, Esq., for “ certain improvements in 
the construction of piano fortes.”"—July 7. i 

Taomas Youns, of Queen-street, London, merchant, for “ improvements 
in Jamps."—July 9. 

Caances Payne, of South Lambeth, chemist, for “ improvements in pre- 
serving vegetable matlers where metallic and earthy solutions are employed,” 
July 9. 

Wittiam Hexay Paiturs, of Manchester-street, Manchester-square, 
civil engineer; and Davin Hicutnaornan, of the same place, gentleman, 
for “ certain improvements in the construction of the chimneys, Jtues, and air 
tubes, with the stuves, and other apparatus connected therewith, for the pur- 
pose Of preventing the eacape af amoke intv apartments, and for warring 
and ventilating buildings.” —July 13. : 

Bensamin Beanz, of East Greenwich, enginecr, for “ certain 3 
menis in engines, to be worked by steam, water, gas, or vapours.” —July 13. 

Mosss Poors, of Lincolo’s-inn, gentleman, for “ improvements of steam 
baths, and other baths.” (A communication, )—July 13. sf 

Mize Benny, of Chancery-lane, civil engineer, for “ improvem nis in the 
construction of locks, latches, or euch kind of fastenings for doors and yates, 
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recerig purponee towhich they may be-npplicabie.” (A comtmunication.}—' 
u 4. 

Tuomas Psoxsron, of Arundel-street, Strand, Bachelor of Arts, and 
Purur Le Carevain, of the same place, coppersmith, for “ certain im. 
provements in meters for measuring gas, and other aeriform fluids.” -—July 
15. 

Anprew Sutra, of Belper, Derby, engineer, for “ certain improvements 
in the arrangemeni aud construction of engines, to be worked by the Jorce of 
steam, or other fluids ; which improved engines are aleo applicable to the 
raising of water and other liguids.”—July 21. 

Joun M‘Barps, manager of the Nursery Spinning Mills, Hutchisontown, 
Glasgow, for “certain improvements in the machinery and apparatus for 
dressing and weaving cotion, silk, flax, wool, and olker fibrous substances.” — 
July 21; four months, 

Jonn Warre Wetcu, of Austin-Friars, merchant, for “ an improved re- 
werberatory furnace to be used in the sxmeliing of copper ore, or other ores 
which are or may be emetted in reverberatory furnaces.—July 21. 

Faepenrtcck Tagopore Pxrixiprt, of Belfield-hall, calico-printer, for “ cer- 
lain émprovements in the production af sal ammoniac, and in the purification 
of gas for tliuminations.” (A communication.)—July 21. 

Wittram Warp Anprews, of Wolverhampton, ironmonger, for “ an im. 
proved coffee pot.”—July 21. 

Witiiam Newron, of Chancery-lanc. civil engineer, for ‘certain im- 
provemen(s in machinery for making pins and pin nails." (A communica- 
tion.)—July 28. 

Astnony Berangarn Von Raruen, of Kingston-upon-Hull, engineer, 
for “‘tmprovements in high-pressure and other steam-boilers, combined with 
a new mode or principle of supplying them with water.”—July 28, 


Antuony Beannarp Von Ratuen, of Kingston-upon-Ilull, engineer, 
for *‘ a new method or methods (called by the inventor, ‘The United Station- 
ary and Locomotive System’) of prupelling locomotive carriages on railroads 
and common roads, and ressels on rivers and canals, by the application of a 
power produced or obtained by means of machinery and apparatus wuncon- 
nected with the carriages and vessels to be propelled.” —July 28. 





ERRATA. 


Sin—In my communnication on “ Slopes in Sidelong Ground,” in this 
month’s (July) Journal, page 220, you will find the following misprints, 
which you will perhaps have the kindness to notice in your next publication. 

For (w tan B—F L)=C FP, read (w tan B+ A) =C F. 


inC FD an C FD. 

For C D=(wtan 8+ 4) aa CER reac D = (w tan 8 + h) an CD F 
in CPD in C FD 

For CE=(wtanB +8) =~ read C R= (w tan +A) a 


For “therefore the angle C D F will be constant,” read “therefore the 
angle C F D will be constant.” — 


In the review of Windsor Castle the following errors of the reviewer were 
passed unobserved until after the article had gone to press. 

Page 278, col. 2, for Edward the Third called the Confessor, read Edward 
the Confeszor. 

In the 2nd paragraph, for Henry //7 read Henry /. 

Page 279, col. 1, 3 lines from the bottom, for Henry 7 read Sir Reginald 
Bray. And in the Jast line, for his read Henry VIT. 
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TO CORRESPONDENTS. 


Mr. Barrett's and Mr. Brooks’ communications must stand over until next 
month ; also the communications from 5. L. and ).C. We must beg of our cor- 
respondents to excuse us in postponing any articles of controversy, 

“A clear fire.” Jn our opinion his scheme is not practicable, 

“On the forms and proportions of stem vessels,” was received as we were 
going to press ; it will appear next month. 

Two commutications on long and short connecting rods are in type, but must 
stand over until neet month for want of space. 

Communications are requested to be addressed to “ The Raitor of the Civil 
Lngineer, and Architect's Journal,” No. 11, Parliament Street, Westminster. 

Books for Review must be sent early in the month. communications on or 
the _ (if with drawings, earlier), and advertisements on or Leforg the d5th 


Vols. 1, Ii, and I, may be had, bound in cloth, price £1 each}Volume. | 
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EPMODES OF PLAN. 
(Continued from page £48. ) 


We should be less embarrasend by the extent and complexity of 
our subject, could we command ev unlimited number of euts to illus- 
trate it; but being under the neceamty of observing economy in 
that respect, and tv confine curseh es to a alone, without at- 
tempting to show anvthing further, we experience no httle diffeulty 
in determing what sketobes to give in preference, out of the ample 
stock of our materials. Under such circumstances it will perhaps be 
expected that we should select such as bear the least resemblance to 
each other; yet, by s0 doing, we could not show how the sume lead- 
ing idea may, by some slight modification of st, be so altered as to 

oduce @ room of quite different character. Which last connderation 
Induces ua to give a second plan for a dining-room, bearing « strong 
resemblance to the preceding one in its general shape and anange- 
meot, yet pty varied from it with reapect to many other circum- 
stances. ‘Therefore, in order that the two may be more conveuientl 
cumpared together, we wall here agam introduce the first one, whic 
was but indifferently printed when originally given. 


Fig } 


to the peculiinty or singularity of both these ideas, the re- 
vemblance between them wil] probably be thouglit far more striking 
thin the difference, sure the stcond one also shows a room whore 
tends are convex in plon, and which te otherwise very similarly or 

ringed. The attuatiun here given to the fire-pluce would be i itself 
too trifth g a variation to call for notice, were it not that it m aterially 
lters the character of the whole, by leaving the entrance recess en- 
tirely apen to the room ; and in cumequence, the elevatiun of that end 
hecumes precieely similar to the opposite one, each uf them present- 
ing three open iutereolumus, formed in this instance merely by w di- 
rtyle in antia, vently with two columns lesa than in the other 
pion. A more important distinction ja that jo thts second plan the 
corners af the your are cut off, whereby pot only is the somewhat 
of the angirn canoned in the uther iustance 
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rns dome in with great propriety—ctmeprcnonsly, but not dbtrusively; on 
the contrary, Strother dre in some mensare required in order to 
Mt wp, aud give im eto those spaces. For the lest 
reason, niches are likewlee introduced into the entrance recess A, 


Should it be made an objection that in consequence of its form 
two intersecting curves in its plan, the part A would either occasion 
much space to be lost, or render it difficult to cohnect this apartment 
with an er ag one, it may be got over by converting the curved wall 
19 which the door is a into a flat one. Such alteration would 
still leave the rest of the design just the same as before; nevertheless 
its character would in some degree be affected by it, and that for the 
worae, 1f only because the uniformity now kept Ups by the smaller re- 
cess A beng curved both ways similarly to the larger one B, would 
then be destroyed. How far the circumstance here noticed would 
create difficulty by interfering too mnch with the general plan of the 
house, must depend upon what would be altogether forcign from our 
present purpose to take into consideration; our object here be: 
merely to suggest new ideas, and bring forward a epi portions 
a plan, not to adapt them: to plans in general. We leave the particu- 
lat ipplication of them to others, gies 7 also those who may care to 
adopt any of our hints to adapt and ify them accordingly as cir- 
cumstances may require, for what would be found eligible and con- 
venient enough in one case, would prove exeqty the contrary: anather 
A remark to the same effect has, we find, already been made by us, 
nevertheless if 18 one that will very well bear to be repeated, as it 
1% likely to be forgotten by others, thongh i¢ 1s highly important that 
it should be constantly borne in mind by our readers. 

The sideboard alcove B does not cull for much explanation or come 
ment, we shall therefore confine ourselves to saying that the same ac- 
commodation 1s here afforded as in the first plan, namely an entrance 
into at for servants, Though two doors are shown, one of them would 
he sufficient for the purpose, and the other might esther be a sham 
one, or should the plan allow of its being donc, might be made to lead 
tu astrong closet for contaimng the more valuable articles of plate, 
and iso a small retirmg closet, &. The winduw in this alcove is 
supposed to be at a considerable height fiom the floor—eight or nine 
feet—as the sideboard would be placed beneath it; and 1t is intended 
merely to obtain some light from a bach court or area, for which rear 
son it shculd have culoured or ground glass, but merely of such hue as 
would be sufficient to correct rawness of effect, and throw a sunaliiny 
glow into that end of the room. Though it 1s differently represented 
in the cut (fg. 2), 1t would perhaps be better to confize this window 
to whit now forms its centre compartment (corresponding in breadth 
with the centre antereo uinn of the alcove), treating it as an oblong 
transp irent panel, slightly sunk 1 the upper part of the wall. 

We will now submit another idea profesamg to be no more thun a 
vini ition of the alcose capable of being adapted to either of the pre- 
ceeding plins; for which reason it 1s unnecessary to show the whole of 
the room in the cut. 
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In this instance the alevve 18 great y extended ae to depth, more 
especially as cade pel with that in fig. 1, fiom which, wdeed, at 18 
altogether dinsinilar, because there not only 1s the recess considerably 
shallower, but its bark wall is curved convexly, wd concentrically 
with the elevation towards the room, At the same time it resembles 
fig. 1, 1 so far as it ooeuples the entre width of the room; but 
ugain, such resemblance is attended with a very material differeges, 
inasmuch es ia fig. 8, the alcove 1s more enclosed, so that it seems to 
expand itself within, as viewad through the exterval columsa The 
same may be said of it, if it be comp ired with fig. 2, that being a sim 
ple secews merely divided off from the room by columns, and pe wider 
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no doybt, be apt to consider a strangely 
fantustical, erogemeat.” We certainly .ca a ) 
any thing of the kind, because we do not ‘recollect, and therefore rms 
safely affirm that .we have never wet with any similar instance. — f 
uthers choose to say, it ought on that very account, to be received with 
a good deal of suspicion, they are certainly at liberty to do so—or for 
that matter, to 4 our ideas and opinions altogether. 

Capricious as it may at first sight be considered, this alcove (fig. 3), 
will, we think be found, op examination, to be well motived and com- 
modious in plan. While the inner columns would produce great rich- 
ness of effect-—would render the whole a striking architectural picture ; 
they serve also to define the central space, to keep that part more 
distinct from the rest, thereby giving more importance to that, and by 
screening off the spaces behind them, to convey the idea of the alcove’s 
being greatly extended by the addition of these last. Nor is it in 
such respect alone that the plan belongs to the class we would distin- 

uish as compound, since such character is still farther increased by 
fhe addition it receives from the part s, which is here made to form 
a second or inner recess where the sideboard would be placed, and 
which therefore should be allowed to show itself distinctly as such by 
being treated as a large niche, or else covered with a semidome carried 
up above the ceiling of the alcove and room. In the last mentioned 
vase, that recess might be lighted from above through its dome, nor 
would other light be thee pega ee should that however, not be prac- 
ticable, and should an arched niche-like recess also be objected to for 
the design, it would then be better to contract the space @, reducin, 
it from a semicircle to a more shallow recess whose curvature woul 
‘be anti-conceniric to, and therefore correspond with, that on which the 
columns facing it are placed,—as is done in the recess B, fig. 2. 

Almost any one of these three plans above will be found, if studied 
for that purpose, to contain within itself the germs of many others ; 
and notwithstanding that they possess something in common—taki 
them altogether they furnish more variety, as far as plan is concerned, 
than is now to be met with in as many thousand examples,—which 
however they may differ as to matters of decoration and detail are 
nearly alike in regard to arrangement and plan.* 

Instead of proceeding, as we could easily do, with other plans of the 
same class, and for similar ne we will, by way of change, now ex- 
libitone forthe window side of a library, occupied entirely by three bays. 
In order both to obtain novelty of character, and increuse picturesque 
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effect, the larger bay B, in the middle, is converted into a sort of case 
separated from the rest of the rooms, by un open screen with tracery, 
andl carried down to about three feet frum the floor. This screen, 
which might either be giazed or not, as should seem most expedient, 
wouid not only be characteristic and ornamental in itself, but be rather 
serviceable than otherwise, by moderating the light within the body 
of the room, and thereby rendering the two open bays, 5 b, more 
_ piquant and brilliant by contrast. In fact the plan would admit of the 
oweér part of the acreen being closed up to the height of about six 
feet from the floor, by whict: means additional space for book-shelves, 
on one if not both sides of it, might be obtained. And although this 
would materialiv diminish the light in that part of the room, little if 
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the ! the enclosed und open portions,-<that iste. - 
removing the screen between B and the room, and in tieu-of it, scréen-~ 
ing off the two lesser bays $b, which might either immediately com-" 
municate with, and be open towards the larger bay, or entirely shit up 
from it, aa one of them is shown in the cut. In the former casa a vista 
would be obtained through the three -bays, by'a compartment at each 
end filled with a mirror, so as to give the effect of an. open arch; of 
else instead of: being filled with a single mirror, each of those com- 
partments might be divided into panels by mullions, &c., like those of 
the screens, whereby the effect of un additional. open screen in each of 
the smaller bays, might be obtained. ; 

As our obief object is rather to afford suggestive hints, than to give 
plans definitively fixed, and intended for some one ivdividual case, we 
do not pretend to enter into more exact description. The cat itself, 
too, must likewise be received as a mere explanatory sketch, it being 
on too small ascale to admit of nicety as to detail, or do more than 


indicate the arrangement aud principal forms. 
{ To be continued. ) 





ON THE CONSTRUCTION OF OBLIQUE ARCHES, 


Sir—TI am sorry to trespass again on your pages in reference to Mr. 
Peter Nichoison’s work on Rullway Masonry, but having a few days 
since been made aware that a second edition of his book was published, 
in which a reference was made to sume remarks 1 bad previously 
wiitten in®your Journal, I procured a copy of it, and the reference in 

uestion being nothing more or less than a gross misrepresentation of 
ucts, I trust you will allow me space to set the matter in its proper 
light. 

The point in dispute is relative to Mr. Nicholson’s trihedral system. 
In his first edition be says at page xxiii, “Ifa trihedral be cut by a 
plane perpendicular to one of its a edges, the section shall be a 
right angied triangle.” Relatige to this I made the remark that there 
were three sorts of trihedrals, and thut this assumption only holds 
good with one of them, namely, a right trihedral. 

In his second edition, page xxix. <A, after stating that the trihedral 
there treated is a right tribedral, he says, “if pay a trihedral be cut 
by a plane pespendicular to one of its oblique edges, the section shall 
be a right angled triangle.” To the end of which he appends the fol- 
lowing complimentary observation. “I have called thie kind of trihe- 
deal a right trihedral; but a narrow-minded hireling, who signs him- 
self W. H. B., in the Civil Engineer and Architect’s Journal, page 152, 
has erroneously transcribed from a sage, Hae following, Def. 6, page 
xziii., Railway Masonry, first edition, ‘lf a trihedral be ent by a plane 
perpendicular to one of its oblique edges, the section shall be a right 
angled triangle,’ leaving ont the part that would make sense. «His 
remarks, founded on this mistranscription, resemble rather the pyeri- 
lities of childhood, than the reasoning of mature age.” 

Setting aside his persona! abuse which will neither benefit his posi- 
tion nor injure mine, the reply I have to make to the rest of bis 
observation is, firstly, that in saying Lhave mie-quoted bis work, he 
deliberately states that which he knows to be untrue; and there stands 
the paragraph at page xxiii., of the first edition to prove it, 

Secondly. In saying I omitted the part that made sense of (he pas- 
ot he accuses me of the very blunder he hinsself committed, of 
which the fact of his having corrected himself at page xxix. A, of the 
ay iy gr sips dere cea 

e fact is, the page (xxix. A) is a fresh which he has added 
to his book, for the express purpose of inserting the corrected para- 
graph; and has attached my remark to the corrected , de- 
cluring it to be a misquotation. it is really very lamentable to see a 
man of the standing Peter Nicholson once had, obliged to. have re- 
course to so mean and unworthy a subterfuge; and it ig still more 















any incouvenience would result from that circumstance, because it is | lamentable to see bim forget himself so much in the 
= supposed that > room itself is chiefly intended to contain booke, | US of. ' I consider it to be the duty of every on¢ who h che sition 
_ and that the cabinet B, ani the two bays 6 6, would be for sitting in. | to do #0, to expose the errors of a work addtesead to the for per- 
Accordingly the fire-place is put within B, as the most convenient ticularly when it comes from the pen of one who has eijayed.o con 
ol omar and as that one would be sufficient, the space that must | sidereble portion of their confidence and support, atid ta adatwored to 
set ec cr Poss shim | set ei fea 
With the same plan, a room of very different appearance as to de-' |“fkera hy the author. With this viéw Teede ae ee. : 
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quainted with the subject knows that the number of courses being odd 
oreven hus nothing at all to do with the meeting of the joints. 

Next, (referring to the same page), about dividing the line E A, 
fig. 1, we will here take a figure with his own letters as example, 
‘Suppose it was required to construct an oblique arch of the following 
dimensions, viz. : 

Span ‘10 feet == AC. 

Rise 2°5 feet. 

Angie of are bee 4° = AHC, 

Width of bridge 16 feet = A u. 

And take the case he does at page 7, in supposing the number of 
courses to be nine; following out the directions given by him, namely, 
to draw F K to meet the straight line A E perpendicularly in K, EK will 
be divided into eight courses, and A K will be the ninth; wiich would 
roid eight courses fo be 1 foot 10°17 inches thick, and the remaining one 
to bé 636 inches thick. Now I would ask, does Mr. Nicholson really 
come forward with such a rule as this, and call his book a Guide to 

"__ Jt Masonry? Is he ignorant of the fact that Mr. Buck has sur- 
mounted this difficulty by the simple expedient of adjusting the ane 
Of intrado—or is §t that, rather than acknowledge his inferiority, he 
petaiats in what be knows to be wrong, and. addresses bis book to the 
working classes in the hope of escaping detection? ene 

“Agate , with references to obtaining angles betereen the joint lines 
‘in the abe and'in the soffit of the arch, It is perfectly distressing to 
nee 0 problenwlitct ddiits of edsy solution so miserably mutilated 
as it fy 4h His, bande. , "The cgnetraction given by lim, that is to say 
i that deserves, the wame. of un approximation, occupies 
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 Pende, ant GH ‘tem; Sit; your oledient servant, °- a 
parallel to A B, ¥, -and draw the line FH pe ety te WW BL Barnow, 
. making the 7 ; - 1 Pt Brereton, Augiet 18, 1841. ne : Regs 2 RE 

Thea te for any. joint a, join a ¢, and -draw ss es ee yom ee 2 2 aes tees 

a dand 6-d reapeotively parallel to O F and G 8. Take two lines m4, : ee cy. gs 2 

o &, at right eto each other, as at fig. 8, set off'o vexad ¢, fig. 2, 

and from 9, with a distance equal to a o, fig. 2, describe an arc inter- 

ingohatd Then applying the mould of curvature of the spiral 


tine of the intrado ¢ /r, eo that the line # ¢r’ drawn at right angles to 
-@ h, jaa tangent to the curve at the point ¢; the angles ¢/ and rZ 9, 
» are the bevels adapted for the na a, fig. 2, and the corresponding 
joint a’ on the other side of the arch, With this construction the 
angles for ail the joints may be obtained from fig. 2, without any con- 
fusion in the 
These angles may also be obtained by computation, for let A D B, 
fig. 4, be the elevation of the arch ona plane at right angles to the 
axis of the cylinder, and C be its centre, and let a the position of any 
joint be given. The angle D C a being then known, 
If the angle DC a= A, 
Angle of obliquity of arch = 9, 
le of extrado = 9, 
the radius of the cylinder = r. 
Let r (cot. 0, sec. g) = a, 


- = tangent of the angle ¢ ¢ o fig. 3, 


An oblique bridge however is not necessarily built of stone, nor has 
it always stone faces. Yet Mr. Nicholson would have the same inter- 
minable process gone through in every case, while if the arch be en- | 
tirely of Prick, the span, the angle of obliquity, and the radius are 
given, alt that is required for the workmen is the angle of skew-back, 
and the length of the check on the impost, which are at once obtained 
as follows: 

Let 6 = angie of obliquity, 

8 m square epan, 
a = Tength oF abe: 


a. » e=tan. @ the angle of skew-back, and (cosec. 8) 3= length 
ofthe check in inches, 3 inches being the assumed thickness of a 
course of bricks. The length of the check thus obtained may be eithe: 
adjusted so that each extremity of the impost coincides with the ex- 
tremity of a check, or retaining the computed length of check, they 
may be so placed on the impost that the springing shall take place at 
the same elevation on both sides of the arch. After which if the 
courses are properly gauged on the centre, and the course lines drawn 
ns to their respective checks, no mistake can arise in laying the 
ric 
Mr. Nicholson's rales however are not only very unnecessarily tedions, 
but it would appear by his own showing, that they are not over certain 
in their results. Ina note at the bottom of page 22, in reference to a 
mode] made by the joint assistance of two masons, a joiner, and Nichol- 
son’s Guide to Railway Masonry, he says, “ N.B. the model here alluded 
to has only 16 spiral courses, although 17 were intended. However, 
the calculations in all the principal parts will remain the same.” One 
cuurae toO many in sixteen is not mucli certainly, but in these econo- 
ling, ee it is just as well, considering that tt is just as easy to 
know before hand how many courses there are to be in a bridge. In 
whatever way however the alteration of the number of courses was 
produced, one thing is clearly showed by it, namely, the fallacy of his 
assertion at page 7, respecting the necessity of having an uneven num- 
ber of archstones in the face. 
As for all that part of his book which contains such problems as the 
following, viz.: “Given the three sides of a triangle to construct the 
triangle,” and “from a given point near the middle of a straight line 
to draw a beeline 7” it is, to say the least of it, mest arrant 
twaddie. might with equal propriety have added, given a pair of 
— with a point at one leg and a pencil at the other, to describe 
acircle. = cia 
However, 1 willaay-no more. For this time 1 have,as he observes, 
“done with him and I hope enough has been said to show Maé 
Nicholson that his ideas have gota twist in their beds by #6 meats 
adapted to skew-bridges, and that no species of brow-beating or ‘in, 
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| CAST IRON TUBBING. 

In the Mining Journal there are some useful communications on 
ineering Works. connected with Mining, from which we select the 
following on “ Tubbing of Shafte;” the first description is the appliea- 
tion of a cast-iron tuk, for the stopping back of water at Mardyke 
Colliery, the property of the Irish Mining Company, by Mr. Dunn, of 
Newcastle-on-Tyne, the first attempt inIreland. The colllery contains 
two principal seams of coal, lying at an angle of one to three. The 
upper one, lying at the depth of 22 fathoms, is exhausted; and in 
order to win the second seam, at the depth of 90 fathoms further, the 
waters of the apper seam were required to be either pumped up to 
the natural adit (12 fathoms from surface), or to be forced up to that 


EYE PROFILE OF STRATA AT MARDYKE 
COLLIERY. 


KYE SECTION Sint 
OF TUBBING 


AND 
SHAFT 





point of discharge by tubbing. In order to give this project a fair 
chance, a i of fire-clay, lying below the first seam, was taken ad- 
vantuge of as a foundation, and the shaft was rounded aut to ten feet 
diameter. The base of tubbing is made to rest upon a pair of oaken 
cribs, fitted closely to the fire-clay foundation, and wedged from bebind 
as long as ever a wooden wedge can be driven. This doue, the cust-iron 
tub begins tu be built, consisting of cast [ron segments, four feet long, 
two feet high, and three-quarters of an inch thick, with a rectangular 
flange all round, of three inches; between each: of these segments are: 
placed balf-inch (end ways) fir deal, wherein to wedge; the space be- 
tween the segments and the rock is also stuffed with emall stones, and 
tightened with wood. The top of the segmeuts was completed by a 
wooden crib, which was stayed fast aguinst the superincumbent rock, 
and then the whole fabric underwent the most severe weilging so long 
as any leak continued; and, when finished, the shaft was laid perfectly 
dry, with the feeder of water discharging out at the adit 19 fathoms 
ahove, and the sinking of the shaft resumed perfectly ary. The pressure 
against every square inch of the lower range of tubbing is equal tu 
two and a half atmospheres, or about 37 th. per inch, and, taking the 
average ultitude at 3 feet, the whole tub is sustaining a pressure of 
about 83,200 tons; and so complete is the job, that the sinking has 


been since carried on without any pumping apparatus, whilst suificient 
ped is discharging at the adit as would give employment to a heavy 
engine. 


It is often found convenient to surmount these tulx 
with a sufficient quantity of stone walling, to enable the 
wedging to be seg e Donn ck saa — 

some years ago Mr. Dunn effected the “wining” 0 
a shaft, fatheens deep, at Castle Comer, in the same 
county, by means of a plaak: tibbitig, ‘of 10 faihomsin 
Jeri th, teearpignene 4, fot pata ‘planks, | ep ihe 
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> #OCOUNT. OF SOME PLANS ADOPTED IN THE OF ZNGLAND OF 
. "By Epwagp Scantay, Eogineer, Sunderland. 
When a “wining” srumbers amongst its cont! es an encounter 


with a formidable quickssed, the preparations are, or ought to be, well 
digested us to power end appliances to overcome it. The viewer, 

neer, and master sicker, eath in their respective departments, 
take a retrospect of the means used on former occasions at other places, 


sdietting the improvements that each adopted from previous works; - 
“which giv 


e every new “winning” an opportunity of profiting by the 
‘experience of the past. Boring by having determined the dis- 
‘tance thé sand is situated from the surface, and also the thickness of 
the sand previously; this operation is requisite, as the pit has to be 
chambered or bevelled like the frustrum of a cone, for the purpose of 
driving ‘the spiling and laying cribs, each length and round in the 
descent being within the previous one. Supposing, for instance, the 
pit is 15 feet diameter, und the sund five fathoms, or 3u feet, in depth, 
and the spiling and cribs averaging each six inches thick, and the 
length of the spiles six feet, it remains now to examine what must be 
the diameter of the base of the frustruin of the cone, bevelled out so 
as to have the pit of sufficient size at the bottom of the sand as to ad- 
mit the metal tubbing, and preserve the size of the pit. It will be, of 
course, premised that in six feet lengths it will require for the 30 feet, 
five lengths; if fewer lengths could be driven through the sand, the 
lesa the frustrum of the cone bevelled out in the rock ; but long lengths, 
when driven, if the deviation is small, are like the trifling inaccnrac 
of an angle, which, if produced, are a long way out at the far end; it 
is, therefore, advisable to keep the lengths short, and in the annexed 
diagram are five. The five rounds of spiles and cribe, according to the 
former dimensions, will take up 10 feet of the diameter of the pit. 
We must add a clear space round at the surface of the sund, a.a,of 18 
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i {Ladd to the former diameter three feet, making it 18 
renags ae saan have to add the breadth of wedging crib, 6b, cut 
at the botiom, aud the space between. ita outer circumference and the 
lowest arib.of'the last apile, c ¢ joget ber two feet each, which, added 
again to,che.19 feet, makes 17: fee . This pares is the extra dia- 
shader cvey and above that of the pit, which we took at 15 fest, which 
tag tha sitameter of the base-of the frustram of the cone. 
Sof this frosieur, will depend 30a The scuniness of the 
spe fo contact with the sand. 1 pel very sunt It mpuat be car- 
iether. up, both for the anfety of the slokons and-¢ py of the 
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¢ closing crib, f fiend. the metal fubbitig,-¢ gs. the musaerof, 
tite in which. is-by an intervening layer of deal sheathing, at the 
jolnings, and has already 





les: and cribs, as t 

ing. ree cribs, at a distance apart of about two feet. : 
he following figure in perspective may give a more general idea 
of the mode of spiling and cribing through the sand :—It will be per- 
a eeived thut the spiles are 
| driven ronad the pit in the 
sand, and cousidertble atten- 


will easily be recognized, each apile hav- 






tion and cure is required on 
the first. round—and the rea- 


son is, thut when it is aceom- 
plished, and the three cribs 
» luserted, the last of these acts 
‘a " as 3 guide for the circular in- 
aie Te ee sestion and driving of the suc- 
ceeding set. The cribs are kept up in their proper position by cleats 
or brackets (see fig.) till a sufficlent external pressure keeps them 
tight. The spiles may be lighter near the surface of the sand if thought 
proper, and increase in thickness in the sueceeding lengths with the 
pressure, but some consideration should ut the same time be made fur 
the large diameter requiring increased strength. It may, therefure, 
be consider ‘da prudent error to ke too strong instead of tuo weak. A 
bird’s eye view of the spiling, when complete, presents in principle an 
analogy to the elongation of a telescope. 

It may appear paradoxical to a person unacquainted with the dis- 
trict, to be told that the quicksand sometimes presents itself in the 
form of a hard rock, requiring the liberal use of gunpowder to detach 
it. This stone is very porous, through which immense quantities of 
water filter, and which, by a continuous, running. increase the size of 
the apertures, along which are at the same time conveyed a large 
quantity of sand to the pe This result is technically called “ gutter- 
ing,” and, on any cessation of pumping, and consequent rising of the 

Fig. 8, water, it increases toa great extent. As the 
water is being drawn out of the pit, its reced- 
ing from the gutters brings along with it sand, 
me and hence their enlargement. 

The annexed fg. shows a gutter fallen on to 
the limestone roof. At the bottom will be per- 
ceived a stream proceeding from the far end, 
having tributary ones from each aide. These, 
insome cases, keep filling up the bottom of the 

it with sand, nearly as fast os it can be sent to 

nk. With asand of this kind, the general 
aim is, to keep the water always down if pos- 
sible, for it, hus been found that its rising in- 
variably increases this guttering, which proceeds 
H long irregular chasms radixting frum the 
poe shalt. 

As “spiting” cannot be driven under circumstances of this kind, the 
cribbing and lathing is put into the pit in sections, as shown in the 
annexed fig., varying in depth according to circumstances, and as the 

Fig. 4. sand can be excavated. These see- 
Sosa ye tions, when the round is complete, 
are kept together vertically by hang- 
ing deals, which are-planks spiked 
to the previous rounds, or if it be the 
first round, to some suitable provision 
in the shaft; external pressure soon 
binds them horizontally. In some 
cases the saud becomes soft towards 
the bottom, and the sections are 
abandoned for spiling. 

The foregoing details are enumerations of the resources hitherto 
upplied, which appear, and, indeed, have been found in practice to 
answer best. In cases of difficulty, parties having works of this kind - 
in hand are frequently favoured with friendly suggeations, the most 
popular of whieh appears to be the suspension of a cylindrical iron’ 
vessel, of proper diameter, which it is pruposed to lower and lengt 

at the top mf excavation proceeds. This suggestion has certainly 
feasibility about it, though it is said to have originated from au‘aiia- 
teur. oe a ; cee, 

The preseot article may not inaptly close with a brief nothee of the 
Datton # winning,” wich is going on slowly but suely, The most, 

determined ud persevering spirit is aliown by the owners (Mesers, ‘T. 
R. G. Braddyll and Co.), asd the viewer. The ontlay of money is im- 
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inch pumps, by the spear onthe sterfing-of the engine. gan 
h.rd, and the feeder flowing principally from the south, has ocvasioned 
great delay and expense by gattering. Fig. 4. is a representation of 
the wooden segments that are being put in to get through the sand 

révious to metal tabbing, which is now about half penetrated. The 

iberality and public spirit of the owners deserves the most complete 
euceess, which all parties earnestly wish may be the case. 

Another “winning” is now being made at Shotton, belonging to the 
Hasweit Company, under the management of Mr. Thomas Foster, where 
the quicksand is very nearly arrived at. Should “any thing fresh” be 

‘brought into play at this place, either in getting through the sand, or 
the surface arraugements, it will appear in the Journal, with suitable 
illustrations, so far as it cau be done without injury to the proprietors. 





DREDGE’S SUSPENSION BRIDGES. 


Sin—May I request the favour that the fullowing remarks (on an 
anonymous communication, signed G. F. F., which appeared in your 
last Journal), may be inserted 1m your next. 

The curve of ataper chain either connected or unconnected with 
the platform, is not a catenary, but one of very different properties ; 
it ‘might be easily demonstrated, but let that pass—for your corres- 
pondent makes as great a mistake in regard tothe action of the oblique 


suspending rods in coonection with the chains, aud which is the only 
part of his letter I shall notice. 

Fig. 1. Let ABC represent a portion 

of the chain of a suspension 

Go Ren ”—sbridge, BD an oblique suspend- 

en Fh oo a ene ing rod having the same incli- 





notion with the horizon as that 
portion of the chain B.A; then 
C, the centre of the bridge. will the strain upon BD, and of 
course upon B A, be proportional to the secant of the angle D A makes 
with the horizon, and there being no resolution of forces from the 
point B, there can be no tension in the direction BC. 
Fig. 2. Again, put ABC part of the chain 
__A a rier suspension brillge, B fa 
S B_—————_ forming the same angle with the 
_f lotion as AD did in the former 
as curve; then will the strain in the 
v direction B A be proportional to the 
C, centre of the bridge. secant of the angle which it makes 
with the horizon (or the same as before), but by 2 resolution of forces, 
there would be a tension in the direction BC, & as the radius, which 
tension must be borne by a sufficient quantity of iron, and that iron 
exusing a strain on the curve &% as the secant of the angle B A makes 
with the horizon. 
I shalt take no further notice of this anonymous communication, but 
if your correspondent wishes farther information, he must affix his 
name to his next letter, and then be careful what he says, for though 
the diagram he shows is totally different from the form proposed, his 
demonstration if carried ont, would only tend to support that principle 
he is attempting to refute, and the several structures either mm course 
of, or about to be erected in various parts of the kingdom, will at once 
silence si futile objection that can be raised against it. 
remain, Sir, your humble obedient servant, 


. Bath, August 16, 1841, } 
#8. I would refer your readers who may be interested in this sub- 
ject, to the drawings which have appeared in your Journal, and they 
will at once perceive that there is not the slightest similitude between 
them and thut represented by your correspondent in the last sumber. 


*.* We know not what right Mr. Dredge has to make the insinua- 
tion which he has done in the above letters with regard to an “ anony- 
’ mous communication.” The article of G. F. F., was written without 
the slightest taint of presumption or slur upon Mr. Dredge’s invention, 
it was a fair aciontifie enquiry tuto 
Inventor must be ready to encounter, 
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- ‘Ter following bar dine r is an outline of a new system ‘of Invest 
: the lews-of:the eas strain, differi tress the vettal meth 
‘ as much as it depends solely u 


' results as here given, willp not be considered sufficjertt . 


‘dise for practical application; but they aes published in the hope’. 


that something useful muy be elicited, 
t * ’ 
Fig. 11. 





1. Let ABC Dbe a piece of timber, subject to the transverse strain 
in the direction shown by the arrow; and jet P P’ be assumed as the 
lane of fracture, and N the position of the neutral axis. Take any 
ine P' R, to represent the resistance to fracture of all the fibres in the 
bottom lamina, then by the theory of the lever, if N, R, be joined, and 
any line be drawn parallel to P’ R, and terminated by N P’, and N R, 
it will represent the relative effect of all the fibres in its latitude, and 
therefore the whole ily NP’ R, will denote the resistance to 
fracture of all the fibres in tension. In the same manner, a triangle 
NPS may be assnmed, which shall represent the resistance of all 
the fibres in compression.* 

2. Now the mede of action of the fibres in resisting the force im- 
pressed, involves the necessity of the equilibrium of the compressive 
and tensive resistances, about the transverse line through N, that is 
the neutral axis; for suppose a saw-gate made down the line P N as 
far as N, and the force to be then applied; a deflection will immedi- 
ately take place, and the surfaces of the opening will come into close 
contact. Carrying out the idea it would appear, that the deflection 
would continue, until the resistance to compression in the upper por- 
tion P N of the plane of fracture, is equal to the resistance to tension 
in the lower portion; or that io the uncut beam, the neutral axis ar- 
ranges itself so that these forces are in equilibrium. 

As it is this theory upon which all that follows depends, and which 
if disproved, will invalidate the succeeding calculations, it may be well 
to give a further illustration. 


Fig. 2. 





Let ABCD be a piece of wood aos before, 
strain, and let E F and G H be the loa of fracture; (the dia 
being necessarily greatly exaggerated to make the action clear) draw 
the arrows K, and O, perpendicular to EF, and L, and M, perpendicular 
to G H; then Ki, and L, will represent the direction of the resistances 
of certain fibres to compression, and M, and O, those of the resistances 
of other fibres to tension; (the forces extending the fibres are acting 
from H towards 2, and from F towards C, and the resistances will ob- 


subject to transverse 


its merita, and such sone us every viously be ln the reverse directions)—now K, and O, being perpend!- 
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and O ; that is, the forces tbvium; but if K, and L, be 
greater thas M, and O, their reanitent dias on alao be greater, 
And what, is true of: these single forces,-will be true of the forces of 
all the Gbres collectively or the resistances to compression and ten- 
sion will be eqnal. It may be said that this mina tore involves the 
necessity of the centre of motion N, being midway between the con- 
tending forces, and that that does not obtain, in the case in point; byt 
this does not prevent its application, for the resistances to tension 
though exercised nearer to the neutral axis, are greater in amount, so 
that the effect is practically the same. 

3. The position of the neutral axis therefore, depends upon the ra- 
tio hetween the tensive and compressive resistances of the material, 
and by the application of the above principle, with the necessary data, 
its situation may be found. The next step will be to develop the 
general expression for obtaining it in simple cases. 

Fig. 3. Let ABCD he a transverse sec- 
ton of a rcetangular beam ; assume 
N as the middle of the neutral axis, 
and through it draw the central line 
E F, and in F C take any line F L, to 
represent the resistance of all the 
fibres in the line BC; join N L, and 
the triangle N LF will denote é¢he 
resistance of all the fibres in tension. 
Make N G, equal to N F, and draw 
GH ape to it, and let GH, 
be to FI, 9s the resistance to com- 
pression, is to the resistance to ten- 
sion in the material in question; join 
NH, and produce it to K, then the 
triangic NE K will represent the re- 
sistance of all the fibres in compression, and will consequently be equal 
to the triangle NFL. Let r equal N F, the distance of the neutral 
axis from the buttom ; take d for the depth, and let p and g atand for 
FL and G H respectively ; that is, let them denote the tensive and 
compressive resistances. 

Now by similur triangles NG :GH::NE: EK, 


K oD 


u Cc 


one gti da: EK,or EK == 10— 2), 
dm a - 
os (d — x) x< ee 








5 —-—- =z area Of triangle N EK; and = area 


of triangle N F Ls hence we have the equation, 
q (4 —=2)" 


pe_gd—sy 9 d—s) sat cea 
See cp OE pe es hence p a° == g (d— x)? or 


d'—~—2dx +s", dividing by 2", : 


P is 
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O52 2-41 and extracting root 
— zt 1 and extracting roo 


d 
d.,. fp d_ fp. = Jer 


4. The application of the principle to the common furm of girder, 
is the next case that suggests itself. 


Vig. 4. 








‘ 
svt Vis Pon Suu? tee tet 


hay 


mabey a Bg 


ry lie sare 
2 spe oe . " Whe 4 
7 ss ' : 
: ! Pee te ae | tty. Rou 3) "ae 
” ey ee "re Ft 1 oe tal is al be 
2 - “ fan *. : “ys * af ri me tp? nt r : ” 
. 1 / ee? ee oe 
5 * 43 jap n 1! ver, _ tet we nu iv : 


a ' * 







of fnad Ms hence | tah 
nd the-résoltaht diagonal 
pari direction to that of M, 


cannot exist: 


: resistance of all those above, and these will 












he An times 

io a ea a at 
‘DEF GH be the 
Kit ah 

"nae 


betweet #; 


J 
+ 


x 













2 
pack 
ny 


ential Hite AT, and in the 





and'O, and for the sake of conventence; let 
meet in P, 

Make N'Q, equal to 
Q R, be to M E, as the compressive resistance in cast iron, is to tle 


‘be equal to half 8.0; jéin NE, ‘N’F, and let N F, and HG, prodtiedd, 
NM, and draw Q R perpendicular to it, and’ let,’ 


Tere 
? 


te ial ielan ee wine iit Ei, 
be the ict, aputine' Nts he the iiiAdd of 
dbicolal ie central’ tine Le aud tn the, 
represent the resistarive to fracture of all’ 

, ond : let ME ° 


_ 


tensive resistance ; join N R, and prodace it to S,andasT 8 ; T B,: 


so make T-U : TC; join N U, and let N U, and AB, produced, méat 


in V. 


‘Then in accordance with the principles as applied in the last cage, 


the figure N’L P F E, will represent the resistance to fracture, of afl 


the fibres below the neutral axis; and the figure ve U V K, the re- 
| equal. 
Now let 2 = N L the distance of the n. a. from the bottom. _ 

d = the whole depth. | 

d' = depth of top flange. 

ad" = depth of bottom flange. 

b == breadth of top flange. 

b! == ditto of middle rib. 

i! = ditto of bottom flange. 


And as before, let p and g represent M E and Q R respectiveiy. 
Ie 


Then NM 2: M Fi: NL LP orz—a" 1:2 es2iLP 
pe" 
TX pues 


or LP= >—Fr= i andy Therefore the area of the figure 


NLP F E will be represented by, 
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And the area of the figure NSU VK, will therefore be represented hy 
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The points Q and R, having heen assumed in the same manner as © 
and P, we shall have the se prs OP: QRiipi4 
and as the triangles N Q R, N O P, are equal, 


ore te 


purge 
. And thus we obtain the sitaation of the neutral axis. It must be 
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adinitted that the equation is rather forbidding in appearance, but the ON : NQ inversely as p to g, 
reduction of the value of z, will not be found so tedious as may at hat is, NO = 2% ON 
first be imagined, since the quantities are simple, and the same com- that is, N Q ce ae 
binations ofteu repeated. ae . oe 
o. Assuming that N L, the dis- —~wo fXxNO 
Fig 5. tance from ihe oentre of the neutral and the whole depth, O Q = NO +5———— (4.) 
Qe axis, to the bottom of the girder, 


Tt will be seen therefore, that by applying the equation No. 9% to 
ascertaip the position of the neutral axis, and subsequently Noa. 3 and 
4, we obtain the depth of an imaginary Sdhon iio beam, having the 
same thickness as the middle rib, whose strength shall be i to that 
of the girder, thus bringing us within the reach of the usual formula. 

It muy be as well to repeat the remark made at the commeneemnent, 
that this system is not proposed for practical application in common 
cases; the essay being merely intended, as on exposition of another 
mode of viewing the action of the transverse strain, and ag affording: ‘a 
means, should the principles be found correct, of testing the accuraty 
of the common approximute methods. ap Ns oe 


| Derby, August 11, 1641. 


proc bas been found by equation 2; we 
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shall at once be able to determine 
the dimensions of a rectangular 
beam, whose strength shall be equal 
to that of the girder. 

The figure being constructed as 
before, produce N L to O, and NE 
to P, and let © P be drawn at right 
angles to NO, the distance LO 
being supposed to be snch, that 
the urea of the figare M EPO, may 

7” be eqnal to that of the figure 
“in MLGF, and consequently, that 
the triangle N © P, and the 

NLGFE, may have equal areas. | 
we Since therefore the area NLGFE, 
oR. which represents the resistance to. 
fracture of that portion of the girs ed 
der below the neutral axis, is equal ring the voyage ih tons most: 
oh av: ste the triangle NO P, whielt will | savried ar he bas not been ss cnemeees et at as on. ie 
iniisate the resistanee of the middie rib, produced to an janginary,} amoantiing from each port in the reat, Hom Texhtiano + 
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1. i is a woat fortunate circumstance that tiie Croakera, and 
Bcrvach-owl school of » both contradict each other, and 
ase contradicted by experience; else we should have a most woful 
time of it, were we 40 pay attention to all their notable advice in re- 
gerd to the Aygeine vagimen of architecture. At one time the public 
went least the xervous public—are scared by being told that St. James’ 
Park is the seat of malaria, and by being made to believe that Queen 
Victoria actually dwells in the midst of pestilence, although she does 
eo only metaphorically, like all sovereigns, amid the moral malaria of 
acourt. Next come the ventilation folks, who would fain persuade 
us that we are nowall suffocating ourselves in roams whose atmosphere 
fs incapable of supporting animal life, owing to our present defective 
modes of construction. And indeed were the atmosphere in our houses 
as oppressive and suffocating as their doctrines, it would be so deadly, 
that I question if any sort of ventilation could correct it—except it were 
the ventilation occasioned by a hearty laugh. It was certainly a very 
great piece of Ererimpec on the part of the Old-Londoners to pre- 
sume to exist, as they did, cooped up in narrow lanes and alleys, where 
the different stories of the houses, projected over each other, so that 
the occupiers of the ie could Pyramus-and-Thiebe with their 
opposite neighbours. No less impertinent is it that even nowadays, 
people will presume to fancy they can contrive to exist huddled to- 
gether in the cabin of a steamer, in an atmosphere reeking with frowsi- 
ness!—~and sleeping in boxes, not very much bigger than—and certainly 
not so well aired as, an ordinary dog-kennel. Did I wish to set up.a 
fussy doctrine of my owa, J should say that sea-sickness is chiefly o6- 


casioned by the horrible agglomeration of impurity condensed between |. 


the decks of aship. Nevertheless instead of keeping quietly at home 
in their own comfortable rooms, many people are seized every season 
with a desperate fit of fidgetiness, until they can regale themselves 
with fresh air in a steamer, aod equeeze themselves into poking little 
rooms in crowded lodging-houses, peopled from Cockney-Lam, ina 
place that looks just like a suburb of it.—Well if the Ventilation folks 
ean frighten them a bit, they may so far do good. If too, their doc- 
trine be worth anything, an act ought to be passed making it a cogniza- 
ble offence, for any one to get a genteel eguecze, especially if their 
“saloons,” as the newspapers call them, consist of no more than two 
ordinary-sixed upstair parlours, with a little cabin beyond them, made 
to perform the part of Boudalr—for that ‘night only’. As for that, it 
matters very little how many or how spacious the rooms themselves 
may be, if more persons are to be crammed and jammed into them 
their area can well contain; for it is no less absurd to attempt to 
poura galion into a quart mug, than a quart into a pint one. “ Was 
not the squeese, last night at ——~’s actually insupportable ?” was a 
on once asked, and produced the following reply: “It was, in- 
eed, tremendous, but not insupportable, since the gentlemen sup- 
the ladies, and the ladies supported the gentlemen.” 

iL, | the first has been a long one, I must give a second act to 
the farce of Ventilation. If the Terrifiers be in the right, ought not 
all ey kitchens, servants’ balls and other rooms, to be strictly 
prohibited f~or does it not matter whether the High-Life-below- 
ataire part of the creation are suffocated or not? We are told that 
thoee whose avovations compel them to be chiefly in the open air, are 

onable healthier than others; and ia proof of this we are per- 
Ce onal to the striking difference between a ploughman, and a 
weaver s—-a gamekerper about the woods, and a tailor doomed 
he all day u — + pis iriatag his oe _Inall 
oa np ory tape onder aid exclu upon the single circum- 
stence that happens to make for it. Here, e difference is attributed 
pegribe. rd sir,—to exercise, diet, &c., nothing, Should a tailor chance 
——nGt 


i himeelf into his grave, the “Ventilators” would seize upon him |, 


after the fashion of body-snatchers,—but as an instance of 







the di consequences of the wont of freah.uir. Well but put 
exarelek te fresh air, and good appetite and its- wherewithal, to them 
premise they-nehjeve eager yee jolly, jovial, Shagehers 
‘tho -venerable 4 “fol hile some poor feeble, sickly 
hooker wo hieuaree tt teelf almoes constantly ihn pao | 

, foxbonting geueration,keaping ameng the. os fou 
‘to repent do well kovwn.ay anecdote as 

pipe "=e ay Fae Uy a,c ane of 


a Pa 

we eats 

1 7 4 

not 

te 

PO ne et eee Oe en Le er A eae ne eS 
us . 1 

4 : 


Pepe M+ 
eatabl a ‘ 
. 


t 


|: specking of the beiiding wt the corner cf Down 
that it is 
Nash, has 


mot : = 
i. lesive it te the rea 












; wire ¥ sbi 

Met such: make no question but that the Dos- 
1 ‘tor himself had his rooms carpetted, as well as his noiphbours. . 
4 SH. Phe author of the Werld of London, in Bisckwoed’s Magutise, 


by * Sir John Soune,-of Baotian celebrity, who, together with 
‘dene so much to deprave our metro: taate in archi- 
tecture, that another invasion of the Goths and Vandals were more to 
be desired than d *” Indeed it is wonderfai, and not a 
little scandalows also that ¢wo such Beotianse as Scane and Nash should 
have obtained frt-headed patronage to the extent they did, and been 

ermitted to play their tasteless and wang bry pranks, while John 

ull paid the piper. Both of them were addicted to the ex 
practice of experimentalizing with thelr buildings, constructing, pull- 
Ing down again, and reconstructing afresh, 'us‘tf alterations of that kind 
cost no more time or money than they would have done in a drawing. 
Such was notoriously the case with Buckingham Palace, such too was 
it with the Downing Street edifice, which ‘after all is unfinished, and 
doomed never to be finished, it having been commenced so Beotianly 
and bunglingly that it cannot possibly be continued Northwards with- 
out either being twisted, or else projected into the street, so as to 
extend across the foot-pavement. Therefore it is likely to remain as 
long as it lasts, in statu quo,—a monument of its architect's taate, and 
his great affection for the “scored pork’? style, and likewise of his 
extraordinary ingenuity, the entablature being most artfully contrived 
to block up a series of mezzannie windows just behind, and separated 
from it merely by an interval of three or four inches. kt is lucky for 
Sonne that this fault bas esoaped the notice of bis friend Gammon, 
who has just found out what he might have discovered vernal berlsbe 
that Soanean Gothic is very s0-soied stuff. But poor little sahil 
esteem for Soane, has steamed itself quite away, aud is now utterly 
evaporated, 

IV. One of the least exceptionable samples of Soane’s taste is thea 
basement of the State Paper Office, St. James’ Park, where he has ia« 
troduced a rather novel mode of rustication, which is at once rich and 
sober in effect. There are also one or two other good points about 
that building, although as a whole it is not particularly hepp, . it 
appears to be no more than 2 private house, and even as suo y no 
means alarge one. Most certainly there is nothing whatever in the 
exterior to indicate, or even remotely suggest for what particular pure 

ose the building was erected. In re to Soane’s works iy, 
it is somewhat remarkable that they have been so very little noticed 
by foreigners, either for approbation or the contrary. The venerable 
orchitect’s affection or appetite for his “soored pork” was s0 inordi- 
nate, that he did not acraple at times to employ that singular species 
of decoration even internally. . 
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HINTS ON ARCHITECTURAL CRITICISM.—Paat 1. 


Ir is a very delicate thing to insist on primary principles, when the 
very suggestion that a knowledge of those principles is necessary, 
seems almost like a whisper of insult. Thus, to intrude with 
alphabet for the critic, in an age when men have grown grey in oriti- 


* 


cism, becomes scarcely pardonable ;—nay it would be almost erous, 
but for the suggestive attitude the writer would assume, in pleadi 
anew those elemental trutha, by which alone the critic can arrive @ 
an equitable conclusiom If therefore, out of regard ase for one 
or two, (who have viewed the vision of Palladio’s family with horror, 
as if the harmless race of a Banquo bad been in review,) I 
draw for a little a veil upon the past to introduce a new subject, and 
ar on a new scene, the spectator must judge me-mildly; for I am 
no literary coxcomb, puffing myself into notice, but pil FA 
‘anzious, to remove some of weeds, which entangle to 
choke the beeutiful Sowers of a still more beautiful art. | 
The subject of consideration, is criticism, which, like politicy, bee 
aay aurrents of opinion,.and many hostile enthusiasts. of 
is rigut that there ba enthusissm, for without it art would slumber, 







bat it is aleo ; ‘shat ev rauasive ment be adduced, to frae 
the mind engesrare im: salanlone, which lead the enthusiast astray; 
and it ip a. comtman -iank, to try at tutning these varions cutret 

of opinian jate.ene..deep. channel, the original source of which shall 
be “truth "ibis preface must suffice. . i am satisfied after this et 
tempt at -deph ‘€ha jatiention towards: what J weald: present, to 
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the origi of its effects upon the mind, by a-definition of that faculty, 
sherent in on, by which we extract. emotion from attitade,. proportion 
and positing,-even when. these three: essentials have no counterpart in 


he same ae FREDERICK East. 
’ eMagvuei, 1841. 





ENGINEERING WORKS OF THE ANCIENTS, No. 8. 


- Dionvervs of Halicarnassus who lived in the time of Augustus, is 
the next author who contributes to our series, having extracted from 
his Rowan Antiquities the following accounts of Roman works. 


BRIDGE OVER THE TIBER. 


Ancus Marcius, the 4th King of Rome (B. 3, ch. 14,) is said to have 
been the first who built over the Tiber the famous wooden bridge, 
which is considered as sucred. It must only be made of wood, and 
neither iron nor copper may be used in it. When any damage occurs 
it is the duty of the pes & to see to the repair, and to perforin cers 
tain sacrifices prescribed by law during the progress of the works. 

Ancus Marcius greatly enlarged the city of Rome, and built the port 
of Ostia at the mouth of the Tiber. 

SEWERS. 

‘Tarquinivs Priscus, the 5th King (B. 3, ch. 20), built the walls of 
Rome of lurge squared stones, and curmmenced the sewers, by which 
the waters are collected in the streets of the city, and carried into the 
Tiber. ‘The work is adwirable, and beyond anything that can be said. 
For my own part, I believe that Rome has nothing more magnificent, 
nothing which better shows the grandeur of her empire, than her 
aqueducts, streets, paved roads, and sewers; I judge thus not only on 
account of their utility, but still more on account of the immense out- 
Jay which they have Pequied. To prove what I ussert, I will only 
instance the sewers. According to Caius Aquilius, having been for 
some time so neglected that they were stopped up, the censors concluded 
a bargain with a contractor to clean and repair them for a thousand 
talents. 

We cannot pass over this tribute of the old historian without re- 
marking that while the temples of Greece are scattered in ruins, and 
their proudest ornamentsibecome the trophies of barbarians, the roads, 
aqueducta, and sewers of the Romans still minister to the wants of 
nations, centuries after the power of their founders has ceased to exist. 
The English emulate the Romans in the useful nature of their enter- 

rizes, and we trust that the labours of our engineers may minister as 
‘ong to the service of the world as those of their predecessors. 


GREAT CIRCUS. 


‘Tarquin also embellished the Great Circus between the Aventine 
and Palatine mounts, and was the first who constructed around this 
circus covered seats, whereas the practice formerly was to place 
scaffalding around. 


TARQUINIUS SUPERBUS. 


Targuin the: Proud (B. 4, ch. 10,) the seventh and last king of 
Rome, employed the people on the public works in order to occupy 
them abd prevent them from plotting. He continued to the Tiber the 
séwers begun by hia grandfather, and carried out several of his un- 
finished works. 


STRABO. 


" Haying thus dismissed Dionysius of Halicarnassus, we come to 
Strabo, one of the must celebrated of the geographical writers of the 
auciants, and from whom, as from Diodorus Siculus, much information 
is’ to ‘he gleaned as to ancient mining, a most important branch of engi- 
peering, ‘uy bearing upon earthworks. We shall first take the third 
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. tines. 26 fact all Theria ig full of them; but Turdetasis wites all the 


advantages of a mining country to a degree which surpasses. 3 
praise. In no country in the world do we nd gold, silver, ranean : 
irom:in such quantity or of similar quality. Gold is obtained-not duly ' 
from the mines but also from the rivers and streams, in which: it ‘4 
contained mixed with sand. It is also to be found in many dry places, 


- but with this difference, that in these it cannot be distinguished at 


sight, whilst it shines when covered with the water. This is the 
reason why water is made to pass over sandy places, to make the par- 
ticles of gold shine. Wells also are dug, and many means hare been 
invented for separating the gold from the sand by washing, so that 
there are more gold washing works in the country than mines. The 
Gouls assert that their mines, as well those of the Cevennes as those 
of the Pyrenees situated on their side, are better; but, nevertheless, 
the mines on the Spanish side are generally more esteemed. Among 
the particles of gold are sometimes lumps of gold weighing half.a 
pound, which are named pales, and require very little refining. In 
cutting stones of ore, small lumps of this metal are sometimes found. 
After Daving roasted the gold intended to be dosha by means of an 
aluminous earth mixed with it, the result of the operation is the alloy 
of gold and silver known under the name of electrum. It is again 
placed in the fire, which separates the silver, and leaves the gold 
pure; for this latter metal is easily fused, and is not of much hardness. 
It is also fused sooner by the flame of straw, which, being wilder, 
agrees better with the nature of gold, which obeys its action, and dis- 
solves easily, while charcoal, being stronger, consumes a great part b 
liquefying it too soon, and converting it into vapour. As to the beds 
of rivers, the particles are extracted, washed in buckets, or in wells or 
holes made near, and the earth is washed. The furnaces for melti 
silver are generally made higher, to enable the pernicious vapour o 
this metal to rise and be dispersed. Some mines of copper have the 
name of gold mines, whence it is presumed that they formerly supplied 
this metal. 

Posidonius, in speaking of the number and excellence of these 
mines, uses all the exaggerations of au enthusiast. The Turdetanians, 
says he, use the greatest industry and labour in digging winding gal- 
leries far into the earth, and often in draining, by means of Egyptian 
spirals, the subterranean streams with which they meet. But their 
lot, he observes, is very different from that of the miners of Attica, to 
whom may be applied the ancient enigma, “They have not taken ‘all 
that they have drawn from the earth, and they have left there what 
they possessed.”” The Turdetani:ns, on the contrary, draw from their 
mines enormous profits, since the fourth of the earth which they ex- 
tract from the copper mines is pure copper; and the silver mines fur- 
nish private individuals in three days with a quantity of this metal 
equivalent to a Eubsic talent. As to tin, according to the account. of 
Posidonius, it is not found on the surface of the earth, as some. 
torians assert, but it is also extracted from mines. Mines of this nié 
are found among the barbarous people who inhabit beyond the Lusi- 
tanians and in the Cassiterrides Islands, and tin is also brought from 
the British islands to Marseilles. Among the Artabri, in Gallucia, the 
with a dust of silver, tin, and of the metal, known under the name of 
white gold, on account of its alloy with silver. This dust is, brought 
down by the rivers, raked up by the women, and then washed by the 
in sieves placed upon baskets. This is what Posidonius says as to 
the mines of Iberia. : 

Polybius, in speaking of those of silver which exist near New Car- 
thage (Carthagena) says that they are 20 stades from the city, thet 
they are so great that they extend over a district of 400 stades in cir- 
cumference, that they habitually employ 40,000, workmen, whose 
labour brings to the Roman people 25,000 drachms. day (aboat 
£350,000 per annum). Ido not enter into the detail of all the other 
operations, which would be too long, I confine myself to what Poly- 
bius says ag to the manner in which the silver is treated, which is con- 
tained in the rivers and torrents. After amber J pounded and sifted it 
over water, what remains is separated from the water. and poceies 
again; after having been sifted again, it is pounded and sifted fite 
times in all. After this the pulverized matter is meited to separgte 


_the lead contained ‘in it, and the silver remains ue —o 
" of silver still exist, but there and elsewhere they ‘state 
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wreferved'iiy by pinuder.t 
‘The in the ne of Malacea (Malaga) contain 
fa several mines of and ather metuls, 
Not for Dianiom (Denia) are very fine forges.t 
WORKS IN SPAIN. 
In the neighbourhood of Asta (Mesa de Asta), Nebrissa (Lebrisa), 
ten (Gibralgon), are canals dug in several places to facilitate the 


GAY. 

Bor Cadiz is to be aeen the Tower of Cepio built on a rock, 
washed on every side by the sea. This admirable work was coa- 

| Senoted in imitation of the Pharos of AlexandriaJ 
SCILLY ISLANDS. 

The inhabitants trade in the tin and lead whnch they dig from their 
wines, Publius Crassus, who went there, found that therr mines are 
not very deep. 





WORKS IN GAUL. 


The extracts which follow are from various books. 

Marius, pervel rs that the mouth of the Rhone was becoming 
gredaally led up, bad anew chame! dug. which received the 

of the waters. This canai he gave to the Marseillese in 
Yaoom pense for their service in the wars, and it became to them a 
source of riches on account of the daes which they levied on 

who went up or down. 

The road from Iberia to Italy passes through Nimes, It is good 
ps ip in summer, but very bad in winter and spring, on account of 
the rivers overflowing and depositing mud. This road passes several 
rivers by buats, or by bridges of stone or wood.** 

Phe t of the Cevennes abounds with gold mines.+t 

The Tarbelli, a people of Aquitaine, are in possession of the most 
esteemed gold mines; for without digging deep, lumps of gold as big 
wa the hand sre sometimes found, requiring only a slight washing. 
The rest of the mine cousists of grains and lumps, which do not either 
require moel: work Jf 


BRITAIN. 
Britam produces gold, silver, and iron.§s 
LIPARI. 
Lipari has very productive mines of alum.{j 
ROMAN ROADS AND BHIDGLS. 


The Romans, says Strabo, have principally employed themselves 
upon what the Greeks have a aenaera mean paved ruads, aque- 
duis, and these sewers which drain the city of Rome. In fact, by 
extti pargn mountains and filling up vallies, they huve every where 

the country made paved roads, which serve to convey 
from one place to auother the goods brought by sea to the ports. 
The sewers of Rome, arche:! with dressed stove, are broad enough in 
aome pleers for a cart laden with hay to pass; and the aqueducts bring 
water in such abondunce as to form streams running arross the city, 
cleansing the sewers, and are sufficient, as it may be said, to supply 
7 are oe he sik omer canals ane icnadiap This last 
ventage is pally owing to the cares of Marcus a, who 
bas decorated Rome with many other public monuments. “PP 

The principal of the great roads which traverse the country are the 
Appian Way, the Latin way, and the Valerian Way. 

Keoording to modem accounts, the Valerian way was about 100 
miles long; fur the first 15 miles are found rums of bridges, cause- 
ways; &p. Beyond, the remasns of st are nut so evident, but the bold- 
sese with which it 1 carried across three mountain cloins 1s sur- 
prising. 

Near the city of Como, to mastin thie people disposed to re ' 

have been constructed, which are as practicable as it is possible 
for art to make them. Augustus, not content with cleanng the roads 
of the bendilti, bus made them as convenient as possible, aithough the 
countey is very diffcult.t+7 

M. Ewities Scautus constructed the Emilian Way running to Seb- 
bate and Derthon; and there is another Emili w Way, winch continues 
the Flammian Way, and was the work of M. Enulius Lepidus, col- 
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Nomentan wy. hos ota dt 
The Appien Way is paved fram Rome t Hrendisiam 
and is the mest frequented of all the reads made ix soul. 
Terracina on the Revean side, the Appian way op sng, 
which ee — 7 the = _ adit bhi nit cospin aa 
t is way of the canal is preferred ; upon it people em- 
bork fo the evening, and leave it in the morning, and taken for the weet 
of the journey, the Appian \Way, but even in the day-time the hoats 
are towed by mules.t 
Near Baie is an rth of a few stades, through which 4 seed is 


tannelled. Near Naples is a similar one, which, in the space of seve- 
ral stades, crosses the mountain situated between Neapolia and Di- 
cearclia. Its breadth 1s such that carriages which meet fiad ne diff. 
culty, and light is admitted by several apenings pierced intertally from 
the surface of the mountain through a great thickness. 

The Aternus (Pescara) in the country of the Pehgni is passed by 
a bridge 24 stades from Corfinium.} 


CANALS. 


The greater part of Transpadane Italy is full of lagunes, and there» 
fore the inhabitants have made canals aud dykes as in Lower Egypt, 
a part af the inundated ground being drained and the rest navigabie. 

Epiterpum, Concordia, Atria, Vicetia, and some other small places 
in the mere bbonrtiocd of Ravenna, by smal! navigable canals commue 
nicate with the sea, 

The Cispadane was for a long time covered by marshes, which 
arose from the superabundance of the waters of the Po, bat Scaurus, 
by having navigable canals dug from Placentia to Parma, drained the 

ain. 

. Ravenna is a great city built on piles in the midst of the marabes, 
and intersected with canals, which are crossed by boats or bridges. 


DYLE. 


The Locrine Guif mm ita breadth extends as far as Baim, and is sepa- 
rated from the external sex, in « length of § stades by a dyke broad 
enough for a great waggon to pass. his dyke it ts aad is the work 
of Heroules; as in rug weather the waves fowed over it, so an t 
make 1t impassable for foot-passengers, Agrippa had it raised higher, ** 


TIMBER. 


From Tyrrhenia (Tuscany) 19 obtained timber for building, of which 
is made very lung aod straight beams. ® 
Pisa supplies tumber for building much used by the Romans.tt 
CEMENT. 


Dicearchia or Puteoli has become a place of great trade, on account 
of the works by which it is sheltered, having in the sand of the nei 
bourbood (puzzolana) great facilities for such constructions te 
sand employed in a certain proportion with lime, makes a body, and 
becomes very solid.2f 

MINES AND QUARRIES. 


The Salassi have gold mines, the working of which was facilitated 
by the Durias (Doria) winch aupplied the water required for the washe 
ings; so that, by diverting the courses by numerous branches, we 
often dried up the main bed, which wae the cause of constant war wi 
the neighbouring people, whause agriculture was affacted. The Sa« 
lasai, although conquered by the Romuns and dispossessed of their 
mines, being masters of the muuntups, continued to sell water to the 
mine contractors, 

Polybius relates that in his time awang the Taurisci Norici, (people 
of Corinthia, Istria, &c.) were inines of gold au rich that by digging 
the ground only two feet deep gold wus met with, amd that the ordi 
nary works were not more than fifteen feet doep; thut a part wap 
native gold, in graiye the size of a bean or a lupiune, which in the dire 
oo an —_ and that the remainder, althene eh ete 
ta be wore purified still, gave a comnderable produat, [He adie] 
the Itulians having entered into agreements with the barbarians for 
—— mines, in the space uf two months the price of gold fell 
throwg ut Italy a third, and that the Taurisei having perceived it, 

out their foreign colleugues, and sold the metal themarlvieg- 
At the day the Rumauy ponsess these mines, The 
alva, Hike those of Iberia, contain grains of gold, although in 


Near Acyieia (Aquileia) are miaes of gold and iron easy 
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Pitheouss. (Procide) hes nt 
New Lona in Tyrrhenia are the quarries of marble, white, and 
oe green, of whioh tables and columes are made of a single 
» ‘These quarries are eo mamesous and so well supplied, that 
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throughout italy. 
The Pisen territory has an abundance of marbies.§ 
Gabii near Palestrina is in the midst of the quarries most wed by 


the Remans. 
At Tibura (Tivoli) are quarries of those different kinds of stones 
wn under the names of Tiburtines, Gabians, red stones, of which 
most of the Roman buildings are constructed | 
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ON THE FORMS AND PROPORTIONS OF STEAM VESSELS. 


SrA the numerous opinions which have been advanced, as 
to the causes of the failure in point of speed which has attended the 
of the British Queen and President, a subject to which the 
mon-arrival of the latter vessel has given a most painful interest, I 
have not met with one which appears ut all conclusive or satisfactory. 
Deficiency of power is alwuys the first reason assigned ; and a writer 
in a professional periodical, assuming that the models of these vessels 
are us perfect as any in existence, has gone the length of assertin 
that the power necessary to produce the same speed in vessels 
similar form, but different dimensions, must increase in a larger ratio 
than the pig His first position as to the forms of the vessels 
could, I think, be easily proved untenable, and his conclusion tends to 
subvert a plain physical principle; as he would make it appear that 
ta avercome the resistance of the water, in which the surface of the 
immersed portion of the vessel alone is concerned, requires power in- 
creasing in a greater prdportion than is requisite to conquer the iner- 
tia; the latter being always directly as the mass. Yet similar opinions 
are avowed by most persons who place reliance on the popular notions 
prevalent respecting the models of these steamers.—The nearest ap- 
proach to the trae manner of considering this question which [ have 
t seen, is, I think, made by a correspondent signing himself E., in 
gumber of your Journal for last January; where be remarks that 
of the vessela he mentions, the best have the must beam in peabertiee 
to their length; and afterwards, that more seems to depend on model 
than power. Taking somewhat similar ground, I shall endeavour tu 
ahow that as regards the several points of speed, capacity for carrving 
fuel to advantage, efficient working of the paddles, good qualities as 
geaboats, and power of carrying sail on au emergency; one essential 
uisite for seaguing steamers 1s a good breadth of beam in propor- 
tion both to their length and depth; and ont of these considerations 
wil arise others as respects the most advantageous modifications of 
form in the fore apd after body. (on all these points I shall confine 
myself, as much as possible, to such remarks as arise from known 
facts, my intention being merely to stute opinions resulting from a good 
den) of observation, on a subject which Ido not think has ever received 
the attention it deserves, from those more practically interested in it 
thao myself. The fret point to which [ would call attention is that of 
speed. Ip all the comparieous which I have ever seen drawn as to the 
relative merits of different steam vessels, the principal datu have 
always, been the power of their engines, and the sectional area of the 
of their bodies; and the compurisun so far as regards 
the latter particular has always proceeded amply on the superficial 
eaten of these sections, po regard bemg paid to the increased preusure 
Of the water with an increased depth: ao that supposing two vessels 
BAVS thair immersed sectional surfaces parallelogram severally 40 
fant wide by 15 feet deep, and 30 feet wide by 20 feet deep, these 
ving the same result as to area, their resistances are in the ubstract 
equal, and any advantage which ong euch vessel ny bave 
in point af speed over the other, supposing their power, speed of en- 
gtties, Sc. to be equal, iy atways referred to some sappeved saperiority 


Of forng in the entrance and ron of the fuster vessel, Sach a mode of 
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ve never seen the details of these ments, nox fo 
I know whether they are within my reach, bat I feel pretey eermain 
that the surfaces made use of must have bean immersed in oll codes 
the same depth in the fluid, and the difference of dimension must have 
been made in breadth only, or such results could never have heen 
arrived at. Suppose the two above named surfaces were those of 
flood gates; to ascertain the preasure of water on each, 600 square 
feet, the common result of 40 x 15, and 30 x 20, must be maltiptied 
into the pressure at the mean depth of each. The pressure of water 
at the dépth of 7% feet, the mean of 15, may be taken as 9-75 lb. per 
square inch; and that at 10 feet, the mean of 20, as5ib. These nume 
bers multiplied into 86400 the number of square inches m each surface 
give the results of 325000 Ib. = 145 tons 1 cwt. 88 lb. fur the first named, 
and 432000 Ib. == 192 tons 17 cwt. 6 lb. for the second, being about as 
7 to 9; and yet if the rule applied to calculate the resistances of yes- 
sels be correct, these two surfaces when pot in motion at the same 
speed, immediately have their amounis of resistance equalized, be- 
cause their areas are equul {Such a result 1 manifestly absurd; and 
as the increased poets of water in the proportion of ite depth is an 
established fact, | shall proceed on these premises to inquire into the 
manner in which these vessels would be affected by the alteration of 


form necessary to reduce their resistance in moving through the water. 
We will suppose, for simplicity of argument, that their transverse 


sections are uuform throughout, and that both in plen and eleva 
they are also parallellograms. that they are each of. the o 
feet, and their cubic contents consequently the same, ve, 1ntuos feet, 


Tig 1. 





Tig 2. 





Suppose it were required to reduce their resistance oe half, pre- 
serving to the wider veesel her advuntage of 7 to Y. t fig. 1 repre- 
sent the vessel of 40 feet beam, and fig. 2 that of 30. To effect the 
required reduction, we have simply to employ the principle of tie 
wedge, and making a b in each bgure equal toc d, in the same we 
have da, the velocity of the vessel, equal to twice b¢, the velecity 
of the weight which represents the resistance of the water to the mo- 
tion of the vessel in the direction ba. Forthe weight or remetance 
of the whole surface ¢d is divided into two equal parts on the sus- 
faces a c,a d, and these two halves bemg each moved the distance 
bc or bd, winle the vessel moves the distance a b,a ptcbed is shown 
exactly equivalent to that of a wedge ¢ aein fig. L, [state thie thus 
fully because some writers on mecbamcs, as Kmerson for example, 
make it appear that though the direction of the power be that of the 
line a 6, it w to be calculated on the proportion which ¢d@ bears tu a8, 
instead of that borne by ¢ 6 or b d, the half ofc d. 

Pi vessels are thus reduced in their bulk 9 ceenee by Bn smecnt 
pi a ee yr seg rt er surface to urallelogram 
ob, b a, and, (ae we are at resent considering only the immersed 

rtion of their halle,) of the immersed depths of each, viz., 15 feat im 

. 1, and 20 feet m fig. 2 Now a b is in each equal to the beam of 
the veseal, and ¢ b equal to half a 6, therefore the cubic contents of 
the pasts romowad are in fg. 1, 40 x 20 X 15 = 12,000 cubic feat, 
and in fig. 2, 90 X 18 X 20 =: 2000 fect, giving a difference of 3000 
feet, whtich divides exactly 40 times into 120,000, the total enbic 
vo of each, vessel; thus by the sacrifice of gyth part of the in- 
me ef ber body, we preserve to the vessel of greatest 
breadth her advantage in point of speed of 7 to 9, together with the 





Ree 





| saaleiiilatineninanet ieaiitclmnhenintin hited deaieiiaht,* anemirthedahaatemainind atthe abe hina onl ainda’ 


other good mealies which I shall hereafter show te attend ber pro- 
poo by the alteration of form in the horizontal direction sione. 

@ have next to consider how the relutive merits of the two vessels 
will stacd if it be required to give the sama apeed to both with the 
same power. Their relative resistances being as 7 to 9, we will sup- 
peee that the velocity attained by the narrower vessel with a given 
power is sufficient for the wider; to reduce the latter to the speed of 
the farmer, we again have recourse to the principle of the wedge, by 
se & bear the same proportion to ¢ d, or 40 feet an 7 to9. We 
thus as 9:27 :: 40: 3131; then 6 ¢ 20 X 15 (the depth) 
4% B11] == 9898 cubic feet, the amount by which the bulk of the wider 
vessel ie decreased to attain the sume speed us the narrow one. But 


the latter was shown to lose only 9000 cubic fect of her bulk by this” 


means, and she hes still therefore an advantage of 933 feet over the 
wide vessel, 338 will divide ahout 360 times into 120,000, therefore 
the wide vessel sacrifices 1-S6th part of her bulk more than the nar- 
row one to attain the same speed by alteration of her hor:zontal form; 
but this amount isso small as tu be quite iuconsiderable, for in a vessel 
of 2000 tons burthen the difference will be but 34, tons. 

Thus much os to the diminutiun of resistance by alteration of the 
horizontal form ; let us now inquire how the same effect may be pro- 
duced hy altering the vessels in their vertieal sectiun. Let fig. 1* res 
present the vessel of 40 feet beam, and fig. 2* that of 90, in elevation, 
or longitudinal section. The depth a & equals 15 feet im fig. 1*, and 
20 feet in fig. 2*. Tu reduce their respective resistances as befure to 
one half, we make bc equal tu taice a 6, viz., 30 fect in fig. 1*, and 
40 feet in fig. 2. They are then reduced in bulk as follows: fig. 1* 

15% 15. 40 M00 cubic feet, and fig. 2* by 20 X 20 X 30= 
3  cabic feet, showing a difference of 3000 cubic feet in favour of 
Gig. 1", being exactly whut was lost when reduced in her horizontal 
form to give the same results. Again, to reduce the speed of fig. 1* 
to that of fig. 2%, make 5c : 805: 7 : 9, thus 5c = 23°33 feet, and 


23-33 
ms * 15 X 40= 0999 cubie feet, making a difference in bulk of 5001 


cubic feet in favour of fig. 1%, at the same velocty as fig. 2*. Com- 
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paring these results we see that giving the wider vessel the same 
epee as the narrow one, she lost 333 cubic feet more of her bulk than 
¢ latter, by ae the sume by change of form vertically she has an 
advantage of 5001 cubic feet.* As it is almost always nece to 
employ both these methods of reducing a vessel’s resistance, I shall 
suppose them FN applied, and deducting the loss from the gain 
we have still 466% cubic feet of bulk remaining for buoyancy or stow- 
age in favour of the wider vessel when the two have the same velo- 
c ys and as the loas in ie her advantage of 7 to 9, by change 
of horizontal form exactly equalled her guin in Soing so by the vertical 
alteration, if buth means ure equally employed we find she preserves 
her advantage in speed without uny loas of bulk whatever beyond the 
narrow vessel, and, as I think can be proved, with m points of 
superiority in other respects. Ihave considered these effects as ap- 
plied to bodies of simple parullelogramic forms in the first instance 
or the sake of simplicity of Wlustration, but the principle is applicable 
to all forms; and as regards vessels with sharp bottoms, and of a 
of beam say equal to the wider vessel supposed aboVe, and of 

a er equal to the narrow one, their resistance may be resolved 
into that of parallelograms depending in thes proportions of depth 
and width on the acoteness or obtuseness of the anole which their 
bottoms make at the kee}, and on the depth of their bilge or union of 
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the aides ani bottom below the water tine: T shall uve oocdbton 
agtin to refer te thie part of my subject when I come to a 
comparative stability of vessela of dilierent transverse sections. 
present I shall anly remark that the results of the hove ealoulution 
are fally borne out by all the seagoing steamers I am acquainted #ith. 
For instance, the Gorgen and Oyclops of 1200 tons barthen end 920 
horse power, having good beam, have p ormed oegganry witlle 
the Liverpool, in ber first state of 1042 tons burthen, and horse 
power, through proat deficiency of beam, was a miserable failure; bat 
since her alteration, though greatly incressed in tonnage by the addt- 
tion of 7 feet beam, she gives more satisfactory results with the same 
arto than any of the large ateamers built for crossing the Atlantic. 
he Great Weatern registering 1840 tons, and of 450 bores 
having pretty fair beam, was the only one of the New York steamert 
which cuuld be said to answer, until the Liverpool was altered, since 
which time the latter seems tu have the advantage. The Britist 
Queen anil President have completely nullified the calculations of 
their projectors, and Mr. Cunard’s steamers, almost equally deficient 
in this respect, employ about 500 horse seb to do whut, jodging 
from past experience, the oer and Cyclops would in all probability 
easily effect with 820. I think these results, independently of other 
which, with your permission, I shall hereafter adduce, are sufficient tc 
rove the fallacy of the almost universal belief among shipbuilder: 
and others that narrow veqwels are necessarily faster than those o: 
greater beum. So strongly however 1 this opinion held, that I know 
that slnpbuilders of considerable experience and ability have declared 
that no steamer should have beam in a larger proportion to her lengtt 
than as 2 to 13; or m other words shonld have no lesa than 6$ breadth 
to her length; a proportion which has proved imsafficient in most o: 
the points which foamed ‘3 necessary fur a seagoing steamer: anc 
for the sake of this dogma though sometimes giving their vessels very 
goud horizontal lines, they sacrifice all the advantages they migh 
obtain by a proper applreation of the reduvtion of body vertically, anc 
are obliged from their want of beam, to trust to the enlargement o 
their bows above water to prevent their constantly shipping wate. 
forward, involsing defects which [ shall endeavour to make clear if 
continue the subject. The subject of long narrow steamers of amal 
draught in proportion to their beam, which have had many advocates 
will occupy another part of uur consideration, and I refer to i¢ her 
merely to say that it is not overlooked. I believe the late systen, % 
computing tonnage for slipping has had a great share in produe 
the defect in put of beam v hich 14 to be cbserved both in anr sall? , 
merchant vessels and in our mercantile ateamere; fur in consequenci 
of the gross absurdity of assuming a fixed tea sa of depth fo 
every vessel, namely, half of their measure adth, and 94 as the 
divisor for reducing the cubic result of the three dimensions to tons 
however different in form the vessels might really be. Merchants an 
snpbuilders universally endeavoured to gum 4s much gan pussble o! 
their registered tonnage, by giving depth beyond the imaginon 
stundard, and a form fure and aft which should give an absulute amoun 
of bulk much above the 44,ths of the parallelogramic solid which wer 
supposed, by the use of $4 as a divisor, to remain after reducing th 
veseel by the sharpemng of her Lottom, entrance, and run. This styl 
of building has been frequently carried, a8 too many fatal instance: 
have proved, far beyond the limits of safety, while vessels of reall: 
good proportions aut fine form being registered by this method of : 
much greater tonnage than their real burthen, had an absvlute fine ii 
the shape of duty imposed on their good qualities.—In the fruit tradi 
and others especially requiring speed, thir has led to the building o 
deep narrow vessels sharp forward, and lean and hollow abaft, gaintny 
somewhat in tonnage, but wanting in all really good qualities, bein 
the wettest and most uneasy vessels which leave our ports, Thi 
numerous beautiful models which have fallen into the hands of ou 
merchants as slave prizes have for the same reason, almost withon 
exception, been lengthened and raised upon, have had all their fin 
points destroyed, been greatly reduced in speed, and frequently be 
come exceedingly unsafe vessels, us wis the cause with a most beautify 
slave schooner sold for the turtle trade in this port a few years 
which having been raised upon, lengthened, and square rigged, wen 
to the bottom un her second voyage. Since the passing of the Nev 
Tonnage Act, which assigns as nearly as possible the real contents of 
vessel for her a paba it might have been expected that som 
improvement would have taken place in the models leaving the stock 
in our merchant builders’ yards, but 0 strong is habit, sepeciatly bas 
habit, and sp rooted is iro particularly in maiters whore ex 
pediency aod not principle bas been the ruling power, that burdly om 
86 tas town made of the advantages offered By thé new act, amd dat 


t See. E, and A, Journal, vob. 1, p. O08, 
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:Of this position.? | vt this, defect hes |. 

¢ intended, for the. reception of merchant steamers, ' 
eixl. unless the gates of those in this port were increased in width they | 
would not admit stedmers. of the same tonnage as those now using 
them, bet eater beam.——-Having trespassed at so great length on . 
your apace, I-beg to observe in conclusion, that my reason for having 
cited no authority in support of my views is simply that I have met 
with none taking the same ground; and of those treating on this sub- 
ject. under any aspect, the older ones are Renerelly very vague. and 


general in their statements; and the more modern, t 
length and with much pains into particular forms, are so partial 
their manner of conside the matter, that of the two whose 
opinions have latterly carried most weight, I have found one advo- 
cating the construction of seagoing steamers twelve times as long as 
they are broad, and the other predicting the time when masts and 
# would be considered mere useless incumbrances, and our line-of- 
battle ships be used only as coal transports for steamers. Such ideas 
indicate any thing but a comprehensive mode of viewing this subject, 
and not trusting much to the assistance to be derived from such sources 
ihaye preferred merely stating the result of my own observations, re- 
lying on the candid consideration of those whi ure practically inte- 
rested in this matter. 


ough entering at 


Iam, &e, 
H. P. H. 





ON LONG AND SHORT CONNECTING RODS. 


Sin—Perceiving in your excellent 
Journal for this month, an article 
respecting long and short connecting 
rods, wherein it is stated that the 
short connecting rod is as effective 
as the long one, I take leave to send 
you a diagram, which wiiperhaps 
show that there is a Be er amouut 
of nee with the short connecting 
rod. 

The accompanying figure repre- 
sents the direct connection with the 

iston of a long and short connect- 
ng rod. Inthis case it is clear that 
the long rod ¢, 6, is working always 
nearer the paralte? line of the piston 
than the short rod ¢, a, or that the 
short rod is pushing against the 
slide ¢, ¢, at a much greater angie 
than the long one, and consequently 
that there must be less friction at e, 
than at ¢, therefore as the angle c, 
a, d, is greater than the angie c, b, d, 
so is the friction at s, greater than 
the friction ate. The same results 
will be found with common marine 
and all other engines, only that 
where slides are used there is al- 
ways a much greater amount of 
friction than upon centres. I am 
however of opinion, that a short 
connecting rod, with a direct con- 
nection with the crank, might be 
used with greater effect than a longer 
one in the common marine ne, 
where heavy side levers are kept 
continually reversing their motion, 
besides the extra weight which the | 
boat has to carry. 


us... , Lam, Sir, your moat obedient servant, 
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have a letter from Mr. Daniel Chirk 
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clusion that “upon the whole, then, shor opens ctiy 







and. 4 ; 
the game length. of crank must be equall i wiatever peti. 
Jierities there be,” In this, oeaeer, Ido not: conetit:with 2 


.would recommend him to re-consider the subject and seo-if really the 
force (see Mr. Clark’s first figure) DC or EM be of no conmequence; | 
sii consequence, and to -be to- 
gether with the analogous force of pressure on the other journals, the 
reason why long connecting rods always have been and always will be 
referable, and why, moreover, an engine, the comecting rod of which 
ae to the length of the crank a ratio less than a certain quantity, 
would not work at all. Mr. Clark would find it very interesting to 
consider minutely the case in which the length of the connecting rod 
is equal to the length of the crank, he will find that the strength re- 
uired for the paddle-shaft, the connecting rod, all the } 


pours the 
framing, and in fact the whole engine, is what may probably startle 
im. q" ’ 


‘am, Sir, : 
= Your obedient servant, 


Greenoch, July 5. 
G. L. 





MR. PARKES NEW THEORY OF THE PERCUSSIVE 
ACTION OF STEAM. | 


Sir—Feeling some interest in Mr. Parkes’ new theory of the par- 
cussive action of steam in the Cornish engines, might I offer a few re- 
marks on the former part of a paper which appeared in your Journal 
for this month. The writer of that paper appears from his remarks 
at the beginning, to have an opinion that Mr. Parkes has rather fa- 
voured the Cornish engines, in sengegig| that the percussive force 
of steam is only developed in them; and he remarks that if such a 

roperty does exist in the steam, we might expect to find it more 

ully developed in the case of the locomotive engines; for he says, 
“though why he considers it to operate in these engines only, we 
know not; we are of opinion that if it obtains in them, it should obtain 
d fortiori in locomotives, where the density and velocity of the steam 
entering the cylinder are so much greater.” 

The object of the following remarks is to try to show that the Cor- 
nish single-acting engines are the only ones at present in which the 
percussive force of steam could act with any very great advantages 
and that the locomotives are the very worst engines in which it coutd 
be used as a moving force. | 

We will first of all take the case of a common double-acting rotative 
engine. In these engines the slide is so adjusted as to let the steam 
into the cylinder when the piston is either at the top or bottom of its 
stroke; and consequently, when the crank is just passing the centre. 
Now this being the case, it is evident that any percussive force of the 
steam striking upon the piston would be injurious rather than benefit 
the engine, as it could not by any means have any effect in turning the 
crank, but, on the contrary, only create an additional wear ‘and tear of 
the different working parts, on account of the violent jerk which would 
be the effect of its striking upon the piston while the crank is in such 
a position as not to let it recede before the blow. In this engin 
then, as at present constructed, we must not expect to find any very 
great economy by bringing this force into action. — 
In consequence of the rapidity with which the strokes of the piston 
in a locomotive follow one another, it is found nec to admit'the 
steam into the cylinder before the piston has finished its stroke, for 
two reasons: Ist, it is found necessary to admit the steam into the 
opposite side of the piston before it has finished its stroke, in order to 
bring it gradually up to the stop, and to diminish the violent jerk that 
would be occasioned by its motion being so rapidly ¢ , and 2ndly, 
so that it may be ready to act as soon as the piston has finished its 
stroke. This being the case, the percussive force of steam would act 
still worse here than in the before-mentioned case, a8 it would, instead 


of helping to impel the piston, actually impede it, if not stop it alto- 
ther. In this Ease, as well as in the former, the percussive action 


altogether avoided by the gradual motion of the slide, for as soon 
as the slide begins to open the steam way, the steam rushes into the 
cylinder and strikes upon the piston, but with very little effect, on 
account of its being so much wire drawn in consequence of the stngil 
aiae of the opening at first. | ee ei 
In‘ order thie percussive force of steam available’ to 1. 
* sowet in single acting pumping engines, #t 
would be snecbcbanighlag JB ts some medium interposed between ‘the 
direct sotion of the stexm on the piston and the pumps; #0 ne to con- 
vert the vet varying ptetsurg on the piston into a remuiler and atepdy 
pressure of ‘the ‘plonger of the pwnp. This. I think willbe clearly. 
seen, for if we suppose for an instant this medium not to exist, such as. 






aa sai Me fe 
Py 4 i 


TE SNS 5 ea 


wg! 


wee . - ‘ 
0 See 
, seo serena eee earns 


ere Sl oi nnateaatlt die etiel had 
" a 





»: ER: Nb a a cn fs 


emia a eddlendisn he Sralecenty lar per nannies RINE RET 
seen 


ase ernate sees | mares oy alae soe 







Py ee Rica a Seb ae RE a a 
ue hie : ends 


ceo 


RS Poon sateen 





5 Peony Pa wRM s Psi 


Naat. esanere wae 2 Pak “Ae eed sat Nas ai na : ee 
ees Se Be 

aod oe thom of alae eet be : a wo a he oandte- 

Besides so She preenas oa s 

qffuslice ite affert, the 

neh eg! Gyan t 

‘fina common sing pumping ‘engin tole wéitteen 14 40 2 

gecnsare by the weig the fetes ie np, i | 

ciently hedvy.to overpome the *, and to raise 


Gis piston af the ‘retura stroke, and by the momentum of the beam 
sud other parts of the engine; and :aleo by the momentum of the 
ecliveny of air vessel; these however 
would form: bat a-very small reservoir for the immense pressure at the 
‘of the stroke, so that in these engines the application 
af the percussive force must be very limited, in consequence of the 
pamp tod not. of a sufficient weight to accumulate all the aver- 
er at the commencement of the stroke, 90 as to impart it te 
plunger when the oe a the pit i in si er of the ex- 
pemticn ote dum, alls below the rest#wmnce on the plunger so that 
force would rod in a great measure entirely wasted. 
2 on the other hand, if the rod which generally weighs from § to 
were made heavier, so as to equalize to a great extent the pres- 
sere.00 the plunger, it would be more than necessary to overcome the 
resistance of the engine at the retarn stroke, and so occasion a loss of 


int 






wo The astion of the Cornish single acting engine is somewhat different 
pobre the common one, the pressure of the steam on the ee 
Less i applied directly to work the pumps, is applied 
sufficient weight to vee the pumps at the peti 
rie P The result of this difference of arrangement is that instead 
— p rod of § or 9 tons weight, we get one of from 20 to 
So tone tons weight according to circumstances. Here then we get an im- 
wmeuse mass of matter amply sufficient to accumulate all the overplus 
power at the commencement of the stroke, and to return it as required 
at the end of it. The action of it is this: the steam being admitted 
saddenly into the cylinder strikes upon the piston at rest with a con- 
siderable force above what is due to its elastic pressure alone, and sets 
this massive pump rod in mation; the steam in the cylinder expands, 
and ly acts with less force on the piston, and the pump rod 
after the pressure.of the steam on the piston, becomes insofficient of 
iteelf.to raise it any higher, assists to carry itself through the remainder 
of the stroke, by means of the 
mencement. When the rod is thus as it were thrown up to the top 
of ita stroke, the re mgebrage valve is opened and the weight of the 
er tine. tn this Negive penne eee lunger of the pump und raises 
dhe wakes. then we have the means Pot applying the the 
pennies tate oflagen tc to almost any extent in consequenc 
maigitet de ‘pump tod, which acts as a reservoir for 
otherwise be wasted. 
‘heen reworks | thiuk have clearly shown that in the common double 
ating engine the parevesive force of steam could net be made to act 
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ON _ wowetrow Wecboues we sae! soman Patio 
AS .A MEASURE OF TRE. MECHANICAL EFBEGE-OF: 


LOCOMOTIVE ENGINES. 
By rar Count De Pasrpoun, = 8 = ™ 
Is the Transactions of the Inatitudion, Ci gh wl 1, 
J. Parkes has sbliated a paper Ox re boilers aad Steam-engius 
in which the # to propose, as & uew measure of the mechasion 


efact of peclive engines, what he calls the momentum produced ty 
he engine, that is to say the product of the mass, in tona, of the en 
ine, lester and train, maltiplied into ite velocity, in feet per second 
ccording to him, this momentum being measured at one velocity, for 
iven engine, the effect of the same engine, at any 
wil be immediately deduced from it by a single proportion (page 1 ) 
without troubling one’s head about the inclination of the road, 
friction of the wagons or the engine, the counter-pressure due to th 
blast-pipe, the resistance of the air, or, in fact, any of the resistance: 
really encountered by the engines. 

To establish this new idea, Mr. Parkes’ first step is to represent a 
altogether faulty and impossible every calculation or ex + al eae made 
by others, to take account of the divers resistances offered to the mo: 
tion of the engines. With this view he enters into a long and male: 
volent discussion on the experiments of our Treatise on Locomotip 
Engines, and on all the experiments on the same subject published by 
different engineers ; and to demonstrate the difficulties insurmountable 
in his poo (p page 124, 129), and the uncertainty attending such re 

icates several verifications which, as he says, these ex 
 sacapeairy Sut to satisfy, and which they do not satisfy. As Mi 


arkes gives on the subject a great number of arithmetical cuitales* ie 


the errors of which are gh abepae against detection by.‘Sap 4 
figares presented, we shall first enter, with some detail, We es 
amination of his pretended verifications, and afterwards shan “Giscum 


the value of the new measure proposed by him to represent the. me, 


| chanical effect of locomotive engines. 


On seeing the fundamental errors on which his reasonitig and lif 
salcusties ¢ are grounded, t the inaccuracy of his criticising 9nd ‘of Wik 
results at which he has arrived, will be at neg recognised. 

Ist. Mr. Parkes proposes to salculate the pressure. peeare it which ft 
— was necessarily epg ~ the cyti _ of éach “begie ine sub 
mi to experiment, in order rwar are 
with the dio ipl resulti sah tooh the sum ht the ttierent a as Jere z 

net the piston, pages, to he ooh 


on locomotive engines. With this view, he seeks » fi 

the engine, the S eambas of cylinders full of steam which Ln ror 

per minnte. Compa volume thas obtained to the'v io " 
water mipoeed in Phe ofler, he concludes ‘the relative volam * 


steam d its passdpe into the cylinder; cg am . 
the table of the relative volunies of ' 3 ea sa rire are a aa 
tained In onr Theory of the : Singing, be ae 
votfor mal ey toes Eel od tn the th gone 2. on Ee 

our eveig hn the é TROLD 
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“TAPiG ‘premioed, whan Mx. Parkes rsters to the averaga relecity of 
them alxtrip, io value the. pressure .in abe. cylinder, ns that velocity 

890 ‘hiiles per hour, aud as the vaporisation at the same time is 60 
ciible feet of water per hour, he< finds, for the ratio of the volume of 


the-steam expended ty the volume of water, axe == 492°7. Con- 


‘sequently, recurring to the table of the relative volumes of steam under 
erent pressures, he obtains for the corresponding total or ubsolute 
pressure 56°66. per square imch; and deducting the atmospheric 
a he obtains for the effective pressure, 41-95%. per square 
ra 


But to show that this mode of calculating, from the avernge velo- 
city, can only lead to error, let ua suppose that, by reason of the divers 
inclinations of the portions of the railway, the firat 15 miles have been 
traversed in half an hour, and the other 15 miles in an hour, which 
atill makes 30 miles in an hour and a half; as 30 cubic feet of water 
will bave been vaporized in the first half hour, or during the passage 
of the first 15 miles, and 60 cubic feet of water during the next hour, 
or in the passage of the last 15 miles, it is plain that the volume of 


the steam will have been respectively in each of those times ape 


1476 X 15 


789 first, and afterwards cr 369°5. Whence results, ac- 





cording to the table, that the effective pressnre of the steam will have 
been successively 21-62 and 62°95 th. per square inch. 

Thus, during the first half honr the effective pressure will have been 
21°62 tb. ; during the second half hour it will have been 62-94 Ih, and 
during the third again 62-95 1h. Consequently, taking account of the 
time during which the pressure has had these respective values, it is 
plain that the mean effective pressure in the cylinder will really have 

“i 2°95 + 62-95 
oon 2182 + 92-95 + 62-05 


%. per square inch, as given in Mr. Parkes’s calculation; which, by 
the fact, supposes all the portions of the trip to have been performed 
in equal times. In this case, therefore, which has nothing in it but 
what is very ordinary, there would be an error of 7:22 tb. per square 
inch. out of 41°95; that is an error of more than { on the effective 
sure of the steam. It is evident that the calculation, such as Mr. 
Kes makes it, is exact only for portions of road composed of one 
inclination, or travelled with uniform velocity, and that it cannot apply 
to the total passage of a line composed of different inclinations. For 
farther elucidation on this head, we refer to chapter X VIL, relative 
to inclined planes, of our TZ'reative on Locomotive Engixes, 2nd edition, 
and to chapter XII. of the same work, in which all the experiments 
considered by Mr. Parkes are calculated. 

Qnd. We have just shown the first error which Mr. Parkes intro- 
duces, as a fundamental basis, in his calculation of the pressure of the 
steam in the cylinder. But he does not stop there. In the table of 
experiments on the vaporization of the engines (Zreatise on Locumotire 
Engines, page 175 of first edition, and page 258 of second edition), we 
have given the average velocity of the engines during each trip; and that 
velocity is obtained simply by dividing the whole distance performed, 

the time employed in pe rating tt as is seen in the table in ques- 

It would be natural then for Mr. Parkes, who, as has been said, 

is satisGed with average velocities in his calculations, to take those 
which are given io the table; but instead of that, he augments almost 
all the velocities about 3. Thus, for instance, the Vuican, which tra- 
velied 29°5 miles in 1 hour 17 minutes, and whose average velocity in 
comsequence was stated to be 22°99 miles id hour, had, according to 
Mr. Parkes, a velocity of 26°90 miles per hour. The velocity of the 
Vaera rises from 27-23 to 3160 miles per hour, and so of the others 
table vill, col. 10; table xili., col. 9; table xvi., col. 2). The critic 
into this new error because, in the Treatise on Locomotive Engines 

age S24 first edition, and page 311 second edition), in speaking of 
said that, when the engines ascend without help the inclined 
the Liverpool and Manchester Railway, the surplus of work, 
equals, on an average, the conveying of 
Parkes logically concludes from 

the engine mast be by so much increased (pages 
that if an engine 1 mile in 4 minutes, ascending 
nearly five-fold the work of the 


=" 49°17 Mh. per square inch, and not 4195 
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inclined dy» which 
would iow, fram thie calculation, that. the velocity would | 
been 15. 


., But on examining what effect results from this édbefitation of the 

, velocity of Mr. Parkes for the observed, velodity, it will be 
rewarked that whenever an engine is obliged to ascend without. help 
one of the inclined planes of the Liverpool and Manchester Railway, 
it exerts at that moment, as we have said, an effort five times as great 
as upon a level, and draws its load less rapidly. One would deem it 
then allowable to conclude, that the average pressure of the steam in 
the cylinder must be augmented, since during a certain portion of the 
trip, the effort required is greater, and that the ueefui effect per unit 
of time must be diminished, since during the same time the weful load 
is drawn at Jess velocity. Butno. Mr. Parkes’s calculation, by aug: 
menting, then, the apparent velocity of the engine, demonstrates that, 
in this case, the average pressure in the cylinder becomes on the con 
trary much Jess, and that the useful effect becomes much greater. So 
that the error committed produces itself here in the twe opposite 
ways, | 

ith these elements Mr. Parkes establishes the wio'e of his cal: 

culations and tables, to the very end of his paper (table viii, col. 10 
table ix., col. 19; table xiii., col. 9; table xiy., col.2:; table xvj., col: 2) 
and as, to augment the evil, this pretended correction is made only or 
one portion of the experiments, namely those in which the engines 
were helped up the inclined planes, without being made in the othe: 
cases, there results an inexplicable confusion in all the calculations 
Thus, it happens that Mr. Parkes’s determination of the vatume anc 
pressure of the steam consumed by the engines (table ix.. eci. 26, 29) 
the horse ibd produced per cubic foot of water vaporized, or thi 
quantity of water employed to produce one horse power (table x., col 
44, 45, 49, &c.), the momentum generated per pound (table xiii., col 
11, 12; table xiv., col. {, 10, 11), and all the consequences thence de 
rived are in every way erroneous. 

To show by a particular example, the fallacy of the results to whicl 
Mr. Parkes has been led by this wholesale and faulty way of calculat 
ing, we need only refer to the two experiments of the Frry, which bi 
extracts from our work on locomotive engines. He pronounces, “ witl 
certainty,’ (page 128), these two experiments to be erroneous, us ex 
hibiting an engine performing more work at 23 than at 212 miles el 
hour, in the ratio of 2t te 19. Now, to arrive at this conclusion, Mr 
Parkes first takes the velocity of the engine, not at 18:63 and 196; 
miles per hour, a3 given from actual observation, page 175 of the firs 
edition, and pages 253 and 392 of the second edition of our Treatian 
on Locomotive Engines, but at 21-79 and 23 miles per hour (table xiii, 
col. 8). Secondly, in comparing the work done in the two trips, li 
does not take into account that the first of the two trips bas been madi 
from Manchester to Liverpool, and the second on the contrary fron 
Liverpool to Manchester. But there is a general rise of the groun 
from Manchester towards Liverpvol, and from that circumstance, th 
gravity opposes more resistance in that direction than in the contrar 
one. Thus it happens that a leas train carried on the line from Man 
chester to Liverpool, may require from the engine, a greater quantit 
of labour than a heavier train carried in the opposite way. In effec: 
by referring to pages 501 and 504 of the second edition of our worl 
on locomotives, it will be found that in the two experiments under con 
sideration, the work done by the Fury, in carrymg the two loads 
43'S and 51°18 tons, besides tender, from Manchester and from Liver 
pool respectively, to the other evd of the line, was 

43°8 tons, from Manchester to Liverpool, equal, 

gravity included, to - - - 1964 tons to 1 mil 

51°16 tons, from Liverpool to Manchester, equal, 
gravity included, to ° - - 1887 tons to 1 mik 
We see, therefore, that when we take an account, as we ought to di 
and as Mr. Parkes has not done, of the surplus of labour caused b 
gravity, the work required of the engine is in reality more in the fir: 
case than in the second, although the load itself is less. ntl 


ue: / 
the engine ought to have accomplished the second trip in less dime C 
with a greater average velocity than the first, which in fact it did, an 


which had led Mr. Parkes to pronounce with such “ certainty” th 
experiments to be erroneous. 
his example shows that the calculation of Mr. Parkes, nade wit 

an erroneously averaged and exaggerated rele: in which, more 
over, be omits the gravity on the inclined planes, the resistance of th 
air, the friction of the engine, and all the other resistances really % 
Work performed by thoceangiuos and tie refer tthe whale of 2 
wo ; is refers w  : 
results obtained, table ix. cal. 29-—92; table x., col. 41-50; tabl 
xiii. col. 11, 123 table siv., col. 9, 10, 11; table xvi., Rey and dlc { 
hie of locomotive and stationary steam engines, which w 
ahall noti » farther on. My ere. 

Sed. After: having caloolated cery coacly, 0s we. have atiown, th 
pressure of the steam inthe cylinder, Mr, Farkes compares the ren 
which he has obtained, with the total pressure on the piston resultix 


" £¥ F ee : ‘ > * _ a | 1 «74 24 
6 Fo ccay nc. THE CIVIL ENGINEER AND ARG 
‘{ Pde NAT pd aie AF OY ee a u VE NS RE : ERRE NTS ee can Mee ays Te! cabin 
" fos foes we s o4 ay oi » = Cree tae . Dw, se Le PU ol by ; 5 sv 
eve tna 





from. ilin-partial resistances suffered. by the angie according ‘to. the 
iaike & Lanta Engines; ond op, in the. Gist qdition of that 
work, the author had confined himself.to meittioning the preseure 
against the piston due to the action of the blast-pipe, withaut making 
any experimentel regearch on the subject, Mr. Parkes, without noticing 
the results presented since in the theory of the. efeam engine, (page 161), 
takes the diference between the two resalts, as necessarily expressing 
the pressure due to the blust-pipe (pages 82, 89); and he dempostrotes 
the. oy of it. Here we perfectly agree with him; for, besides 
the errors y pointed ont in his research uf the pressure of 1) 
steam in the cylinder, every thing variable that can occur in the dif- 
ferent. data of resistance, now passes to the account of the pressure 
due.to the blast-pipe, and must, necessarily come to falsify the calcula- 
tien of it. Thus, for instance, in the experinemtes a great deal of 
weter was lost by priming, and there resulted an apparent vaporiza- 
tion greater than the true one. A part of the difference between the 
ealculated and the observed pressure was therefore to be attributed to 
that cause, b it could not be accurately measured; but, by the 
calculation of Mr. Parkes, it all passes to the account of the pressure 
due to the blast-pipe. Similarly, the resistance of the air, then im- 
perfectly computed in the total resistance for an average velocity of 
‘ghout 12 miles per hour, is found, in all cases of greater velocity, to 
@agment considerably the pressure due to the blast-pipe, and on the 
contrary to diminish it in all cases of less velocity. favourable or 
an unfavourable wind necessarily produce similar effects. Thus, cir- 
gogestances, combined with the fundamental errors already introduced 
dg the calculation, raise or lower that pressure to all imaginable degrees 
gages 87, §6, 00, 91); and it will be readily imagined that such a de- 
termination cannot be exact. 
». th. Mr. Parkes has observed, in the experiments of the Zreatiee on 
docomoticte Engines, and particularly in two of them, made with the 
Lrxps engine, and quoted in the Zieury uf the Sham Engine, that the 
useful effects produced by the same quantity of water vaporized varies 
according to different circumstances, and he is amazed at it; for, as 
he affirms, the useful effects produced by the same quantity of water 
vaporized, in the same time and under the same pressure in the boiler, 
ought in all cases to be identical (pages 104, 119). But this again is 
merely an error of the critic; for if we suppose a locomotive engine 
drawing » heavy load at a small velocity, since it is only at a small 
velocity that the engine hus to overcome iis friction, as well as the 
atmospheric pressure against the piston, and, abore all, the resistance 
of the nir egainst the train, if follows that out of the quantity of total 
work executed, there will be but a trifling portion lost in overcoming 
those resistances; but if, on the contrary, we suppose the same engine 
forming precisely the same quantity of /ofai work, bat drawing a 
ght load at a great velocity, it is obvious that a much greater part of 
the work done will be absorbed in moving, at that velocity, the resist- 
ance which represents the frictiun of the engine, as well us the atau- 
apheric pressure against the piston, and in overcoming the resistance 
of the air, which increases as the equare of the velocity; and conse- 
quently there will remain a much smaller portion of it applied to the 
producing of the useful effect. Hence, in the two cases considered, 
abe useful effects produced by the same quantity of water vaporized, 
ao far from being ideptical, will, on the contrary, be very different 
from each other. Mr. Parkes may, besides, satisfy himself on this 
oint, by perusing the Theury of the Stam Engin, a which he will 
nd numerous examples of steam engines, in which the useful effect 
of one cubic foot of water varies in very wide limits, according to the 
velocity of the motion or the load imposed on the engine ; he will 
fad it explained theoretically in chapter XI. of the Treatise on Loco- 
mctive Engine:, or in chapter TL art. 11, of the Theory of the Stam 
Bagine. “thus Mr. Parkes's reasoning errs ogain by the basis itself. 
_ Sth. But there is another principle to which Mr. Parkes would aub- 
ject all the observations of vaporization of locomotive engines. He 
remarks that in the two experiments above cited, the total resistance 
opposed to the motion is different in the two cases, Consequently, 
says he, the quantities of Water vapurized by the engine ia the same 
time must be in proportion to the pressures in the eylinder, and the 
experiments ought to satisfy this condition (pages 99, 100), Upon 
this point he is-merciless. 

- Po establish this vew Principle, Mr. Parkes recurs to the 7'readiee 
.on Locomotive Engines itself. He quotes a passage in which, suppos- 
ing same engine travelling the suine distance with two different liad 
‘the author says positively that the distance travelled being the same 
ja both cases, the number. of tarms of the wheel, und consequently t 
womber of strokes of the piston given. 
smamber of cylinders fall of steam, or Sinally the total. valume of steam 

ded, will also be the same in both 


the sane volume will successively. bave been biled with two steams at 


Gifferent presmures, or in other.words, at. different densities ; and eot~ | 
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sequently. ihe quantities of water which have served ‘to Sacm ‘than 
steams will be in prapartion fo their respective peaes (page #10 
S12 of the fret edlsion). . "Thus, this passage caetlighas Rery dustincdl 


that the. quantities of water yap ied, or the acme distance, are il 
proportion to the pressures of is ata in the cylinders. But what 
does Mr. Parkes conclade from this? Why, that.the quantities oj 
water vaporized i the-aume distance are in proportion to the pressures 
in the cylinder. Now it happens to be. just ; for, if wa 
suppose, by way of example, the two pressures to be in the ratio of 4 
to 1, the volumes of water vaporized for the same distance traversed, 
will also be in the ratio of 2 to 1; but if the time employed in per 
forming the distance in question bo two hours in the first case, and one 
bour in the second, it is plainly the quantities of water vaporized ix 
two hours and in ove hour respectively, which will be ove to the othe: 
in the ratio of 3to 1, so that the yaporizations per hour, or in the samu 
time, will be equal inatead of being in the ratio of the pressures. Thus 
it is clear again that Mr. Parkes's principle rests but on x new error, 
which consists in making a confusion between the vaporization for the 
same distance and the vaporization for the same time. 

Gth. A final observation of Mr. Parkes (pages 89, 90, 95), is this, 
that in some experiments, the locomotive engines produced, for the 
same quantity of water vaporized, a greater useful effect than several 
stationary high-pressure steam engines, or even than several condens: 
ing steam ri Seni and he considers this result as a proof of the ins 
accuracy of those observations; for, says he, the locomotive engines 
having to contend with the pressure arising from the blust-pipe, which 
the high pressure engines have not, and also with the atmospheric 
pressure, neither of which resistances the condensing engines have tc 
contend with, it is incontestable that they cannot even produce equal 
effects, much less superior ones (page 104). But this reasoning is as 
unfounded as those we have already noticed; for, since the useful 
effect of steam engines, for the same vaporization, diminishes as the 
velocity of the motion increases, which has been already explained 
above, und which is found developed, either in chapter XIf, article I. 
of the Treatise on Locomotive Engines, second edition, or in chapter 
ILf, article U., section J, of the Theory of the Steam Engine, it is eany 
to conceive that a locomotive working, for instance, at its maximum 
useful effect, that is to say, with its maximum load, and consequently 
at a very small velocity, at which the pressure due to the blast-pipe 
and the resistance My the air are nearly null, ean erage a useful effect 
greater, nay much greater thun a stationary high pressure on 
working on the eet te with a light load and a great velocity. The 
sume iuferiority of effect may also occur in 4 condensing engine, be 
cause an engine of that syatem working, for instance, at lo I, pressure 
per square inch in the eylinder, and cundlensing the steam to 4 Ib. per 
square inch under the pruton, where the pressure. is alwaye greater than 
in the condenser, loses, by that fact alune, a quarter of the power which 
it applies; whereas a locomotive, working at 5 atwospheres in the 
cylinder, and at u very small velocity, which resders almost null the 
pressure due to the blast-pipe, suffers, by the epee of the aimo- 
spheric pressure, a loss equal to only } of its total power. Hence, de- 
finitively, in the latter engine, the counter-pressure aguinat the piston 
destroys a smaller portion uf the total power applied, and consequently, 
without even noticing the difference of friction of the two engines, or 
entering into any other consideration relative to the velecity, jt is cone 
ceivable that the useful effect of the locumotive may be found greater. 

But if a more complete calculation be desired, it will be easy te 
farnish it; for the relative volume of the steam at 16 Ih. pressnce per 
square inch, being 1672-times that of water, it is plain that if S.repree 
sent the namober of cubic feet of water vaporized per minute in: the 
boiler, and if a represent the area of the cylinder expressed in. 
feat, 1672 5 will be the volume of the steam generated per minute 

: 8 
whence results that “=~ will be the velocity, in fnet per.minute, 
assumed hy the piston of the engise working at that pressure, . Moree 
over, the efsciite pressure of the steam or the load which the pistos 
can support, is 16 —~4.== 12 lb. per square inch ; which gives: 12 X b4¢e 
for the total resistance, ix pounds, rted by the piston, Thus, ; 
the condensing engine, the effect produced bythe number tj.of euble 
fuet of water, ex in pounds raised one foot per wiante, 
IG72. * 12: 146 8 = 2,851,216 5S. Culouluting in the seme manner 
locomotive engine, we find thut the effactit, producer 
for the same vaporization-S, working et the total preseore of 161..per 
‘squaee inoh, or at the effective pressnre of: 40 lb, fareneaen inal 500 
a in pounds raised 1 foot per minute, is 081.K G06 144638: 
‘3,294,540 3 Therefore, finully, ite useful--effeet. per: enbbe toot, of 
araec repurised, will excend that.of the condeveing engines ond Cie: 
‘agin in'e cirentastance, examples of.whiek will-be fowsd inthe, Zkedey: 
Of the Sieam Engine. ; | ee : 
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“This this now aire mptory eoniition which the experiments ‘ought 

‘satisfy le an unifothded as the formiét oes ; and, in fact, My. Parkes 
contrad{dts:it, hinwelf, a little farther on (pages 157, 158), eo that we 
‘waight have referred his first argament is sesond, for refutation. 
But, bealdes the foregoing observations it must be borne in mind that 
the velocities employed by Mr. Parkes, for locomotive engines, being 


















must necessirily arrive. (pages 85, 87, 89, 92, and tables x., xiii., xiv., 
‘xvi.), a€ ofa glmag results, for the effets which he supposes to have 
been produced by those engines; and therefére his comparison be- 
tween locomotive antl stationary engines, is altogether founded upon 
false calculations. | 

Tt is remarkalle, finally, that in applying the preceding considera- 
tions to all'the experiments p on locomotive engines, by diffe- 
yent engineers, namrly, Messrs. R. Stephenson, N. Wood, E. Woods, 
and Dr. Lardner (pe es 102, 117, 118, 159), Mr. Parkes finds that the 
conditions to which he proposes to subject those experiments are not 
verified in them. Such a resnlt ought to have put bim on his guard 
against the validity of his own ments; bat the want of knowledge 
in the principles of Mechanics and of habit in mathematical reasoniag 
(the author tells us that he is more accustomed to handle the hammer 
than the pen), causes him to heap errors on errors, combining and 
complicating them unawares, til! he arrives at a point where he does 
not Sebring & single result that is not erroneous. 

There is a matter of surprise in the numberless errors contained in 
the er of Mr. Parkes, and of which, for the sake of brevity, we 
have noticed merely the principal ones, reserving the rest for another 
opportunity if necessary. But on inquiring what was the end he had 
propos: to himaelf, what was to definitive consequence of his 

r, one is yet mach more surprised. 

His object is to propose a new measure of the effect of locomotive 
engines; and this new measure is what he calls the “momentum” 
generated, that is to say, “the roduct of the mass, im tons, of the 
engines, tender and train, multiplied inte its velocity, in feet per 
second.” This standard is to “represent the repective mechanical 
effect produced per second by each engine” (page 128). 

Now, the trae mechanical produce includes the whole of the 
veaistances and frictions really overcome by the engines; that is to 
say, the friction of the carriages, the friction of the engines, the gravity 
of the mass on the different inclines traversed, the atmospheric pres- 
sure, the pressure due to the blast: pipe, the resistance of the air, &c. ; 
and in multiplying the sum of all these resistances, by the velocity of 
the motion, we shall have the mechanical effect produced. But, if 
among ail these divers resistances, we take account only of the friction 
of the carriage, and the engine, omitting all the rest, and if we suppose, 
for an instant, that friction to be 6 ib. per ton, as well for the engine 
as for any other carriage, we shall have the effect produced, in multi- 
piving the weight of the train, tender and engine included, first by 6 
b,, and afterwards by the velocity of the motion. Now, it is evident 
that in calculating thus, we shull have exactly the same number given 
by the computation of Mr. Parkes, excepting that all of them shall be 
multiplied by 6. Therefore, the new measare proposed comes merely 
to this, that the effect of the engines will be calculated by the friction 
of the carriages only, and that of the engine considered as a mere 
bay and the results divided by 6. 

ut, as this pretended “standard” comprehends only a portion of 
the resistances really overcome; as it does not include the gravity of 
the train, which may, according to circuimstances, offer a resistance 
exceedingly great, or null, or even act in favour of the motion; as it 
@oes not include the counter-pressure due to the blast-pipe, which 
varies according to the velocity, the rate of vaporization and the size 
of blast-pipe; as it dors not include the total friction of the engine, 
but only the friction of its wheels, as a single wagon; as, ubove 1, it 
does not include the resistance of the air, which, from experiments of 
which Mr: Parkes is “utterly ignorant” (page 124), varies accordiag 
to the bulk of the-train and the square of the velocity, so that the 
quastity neglected, on that account, in the calculation may, at times, 
be ‘quite teifling, and at other times, exceed the momentum of Mr. 
Poriees itecif 3 as in fact this new measure is nothing more 
‘or fees than the common weeful of the engine, es given in many 
Works ant Lashotngg in our Theory of the Steam Engine, and Trea- 
‘Hae on Locomotive Engines, with these differences only that in Mr. 
Parkee’s calculation, it Includes also the weight of the engive, and that 
it ts erroneously computed, inasmuch as, in multiplying the weight of 
-e4rain, in toms, by the velocity, the ealeulation in made as if the 
‘whole weight were raised up in the air hy the engines, instead of bein 
pa  volled : along the railty..esy finally, this pretended standard, 
of Seing constant, varies with the y: just ap well af 


“what: Mr: Paphos. calts.the vcommeresal and usefil affects, vo-that. it is. 


 Ssbe rnare ‘enay'to Know the one than the. others ‘or that the rule of Mr. 
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, whole train raised up in the air and the engine re 
neatly ‘all ‘considerably eagatented, as has been explained above, he : ne 
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’ Parkes, which we are pring to. quote, Fefets'to the one just ox well -aa 


to ‘the ottiers; ‘for all those reasons, thet, ws eee the aforesaid 
measote is hot new, that it does not measure thé mechanical effects of 
the engines, and finally that it is nothing more or less than'the common 
useful effect (weight of engine included), calculated tn considering the 


After having thus found apon reasoning the accuracy of fis pew 
mreasure of the mechanical effect of the pi ig Mr. Parkes . eds 


_ to show the “powers of this method of analysis” (page 181).' Cole 
| lectivg all the erroneons results which he hos obtained in his tubley, 


and admit then, as accurate, the experiments of the Treatiee on 
Locomotive Engines, which he thought of demonstrating false before, 
Mr. Parkes forms a table in which he sets in view, on one side, the 
vaporization effected by the engine, and on the other side the usefil 
effect produced. giving it only the name of momentum when it includes 
the weight of the engine besides that of the wagons. Then compating 
the vaporization to the effeet produced, and taking an average, not 
upon his own experiments, since he has made none, but upon all the 
experiments which he has collected from the divers works published 
on the subject, he presents (page 130), as the result of his labours, the 
following conclusion, which he proposes to substitute in place of every 
other kind of research on locomotive engines. 

When the velecity of a locomotive engine is augmented in the pro- 
portion of 1°52 to 1, the vaporization necessary to produce the same 
effects varies in the following proportions : 

To produce an equal momentum (an equal useful effect, weight o! 
wagone and engine included), in the proportion of 1-42 to 1, or in « 
proportion something less than that of the velocities; to produce a 
equal commercial gross effect (an equal usefal effect, including thi 
weight of the wagons), in the proportion of 2°43 to 1, or nearly as the 
square of the velocities; to produce the same useful effect the same 
useful effect, net weight), in the proportion of 3-11 to 1, or nearly a 
the cubes of the velocities. 

This is the definitive result which Mr. Parkes has attained, and the 
help of which seems to him to render it needless heneeforward to seek 
to determine either the friction of the wagons, or that of the engines, 
or the resistance of the air, or any thing in fact that may influence the 
effects produced ; researches which appear to bim to offer insurmount: 
able difficulties. Possessed of the wholesale result of Mr. Parkes, ne. 
thing more will be needed. Does any one wish, for instance, to know 
what load a given engine will draw at 25 miles per hour, on a givet 
inclination? to know what velocity it will asenme with a load of 6( 
tons? to know what is the maximum of useful effect that it is capable 
of producing ? to know what proportions must be given to it, in ordes 
to obtain desired effects? Why, having recourse to Mr. Parkes’s re: 
sult, the solution of all these questions is self-evident! 

It is evident, on the contrary, that Mr. Parkes’s result, even were i! 
exact instead of being founded on erroneous calculation, could lead te 
but one thing, namely, to find the useful effect produced by an engine 
at the velocity of 80 miles per hour, when the same effect, in quite 
similar circumstances, is known at the velocity of 20 miles. But 
even then, making use of so rough an approximation, in whitch all is 
thrown in the lump: friction of the wagons, friction of the engine, re: 
sistance of the air, resistance owing to the blast-pipe, &c., the 
could never he depended on. Assuredly, calculations like these dc 
not tend to the progress of science ; they would rather lead it back te 
its first radiments. Four this reason we persist in our belief that: the 
only means of calculating locomotive engines, is to endeavour to deter 
mine, as exactly es possible, each of the resistances which oppose.theil 
motion, and by taking an acconnt of the value of those forces in the 
calculation, we may then in every case attain a valuation really foundec 
in principle, of the effects of every kind that are to be expected frou 
them. ., 





MR. RANKIN’S WOOD PAVEMENT. 


(Abridged from the Polytechnic Journal.) 


Taxis new wood SA chia t is the invention of Mr. Rankin, am 
manufactured by Mesers. Exdailes and Margrave at their City saw 
mills, We will first proceed to describe the process of its : 
tare from the beginning. A sqaure-sided piece of timber, of a gree 
length, 1s provided, each side being four inches across. By the ap 
plication of the steam machinery at the saw-milla, two equllate 
are répidily cat along the whole length of the piéce,"' As ancl 
ax this operation is performed, the piece is turned completely over 
and on the slile dinmedjately opposite to that previously grooved, tw! 
tongues are’ cut, in like manner, along its'whole length, - - nee 
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o each other, with plain surfaces, one of the remaining sides grovted, 
and the other /ongusd ; and in this state it js ready. to to be cut into 
blocks; to be laid down as street. pavement.) 


Simple as this grooving and tonguing way appear to be, they con- : 


stitute, in fact,a principal part of the merit of the invention. The 
fundamental principles of geometry bave been strictly attended to in 
their coustruction, and the result is cousonant with an adberence to 
scientific laws. The tongues of one picce of timber fit into the grooves 
of another; and when two pieces are thus united, the are not fusb 
with each other, but the side of the second piece projects beyond the 
side.of the first to which it is fastened, exactly half its own width. If 
a third length were attached to the second, in the same way that the 
secom! was to the first, the edge of this third Jength would again pro- 
ject beyond that of the second, half its width, and the same effect 
would be produced with any nuinber of pieces. — 

. The lengths, first prepared in the way described, will then have to 
be cut into blocks. In order to facilitate infurmation on this part of 


the plana, we here introduce a diagram. 


Fig. 1. 





It wili be observed there are two shaded parts, C and D, one at 
euch and of the length. These are cut to waste: but the amount of 
joss is so stall as hardly to be worth consideration in any estimate of 
prime cost. With this trifling exception, the whole of each piece, no 
matter bow long it may be, is brought into use. The dotted lines, 
which intersect the tength, indicate the direction of the saw when it is 
converted into blocks. A A A are hase-blocks, and BB B the key- 

Fig. 2. blocks. Let us, for the suke of an example, sup- 

: pose that one length js cut into six blocks. Of 

these, three are intended to be laid upun the ground 
with their bases downward, and the other three to 
form the surface of the pavement by reversing this 
position, and placing their Lases upward; and this 
is the only distinction between the blocks of which 
Mr. Rankin’s pavement is composed. The lower 
blocks are called base-blocks, and these support the 
others; the upper blochs ure called key-blocks, and 
these firmly interlock the under blocks and them- 
selves together. The annexed drawing, fig. 2, re- 

resents the grooted side of a base-block, u and b 

ing the grooves; and the engraving opposite fig. 
a, presents the fonywd side of the same base- 
block, a and B A being the tongues. The two similar 
sides of the key-block are also exhibited in the 
accompanying diagrams; a and b in fig. 4, repre- 


senting the grooves, and a in fig. 5 the éongue. 


Such is the shape of the blocks of this most in- 
Fig, 5. 





ious pavement; and beggi 

ai peaier to bear in tnind thet 
there are but two sets, upper and 
lower, and thut the individual parts 
of every biock of each set are geo- 
metrically alike, we proceed to the 
proof of its advantages, with the 
promise of which we started. 

As “UNCHANGEARLENESS OF 





’ 


eg eS ; ‘POSITION’’ ig a primary and most 
important quality of this. pavement, we will first expiain how this is 


secured. Fig. 6 is a representation of five blocks locked together. It 
will be noted that four of these are base-blocks, and but one a surface 
biock. If examined in detail, it wil! also be found that the key or 
surface block is supported by the otbers, and by all equally; and that 
no surface pressure can separate them laterally, or drive them asunder; 
#6 that any weight epplied-at the surface, is distributed over a base 
nearly four times its areas but these four base-blocks likewine reapée- 


tively lock in with four other Tee eo of the same kind, snd. so. 
ee 


om continuously fron side to aide of where they rest.on the 


rip de : 
‘and. longitudinally from end’ to:edd of ie pavement ; and! thes 


hy of timber, thus.prepared, avill ‘have two sides apposite. |. 





.them for several moments before they can succeed in to 
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the weight applied to an individual surface block is not confined to the 
four base-blocks, its immediate supporters, but is transmitted through- 
out the whole structure, and no one part can yield to the superincume 
bent pressure, without causing a general deflection from kerb to kerb; 
and as this is manifestly iinpossible, except to a small amount, it must 


be granted, that the base of the pavement can never be affected, or 
dislocated, hy any traffic whatsoever: no inequality of surface, from 


the sinking or depression of individual blocks, cun consequently arise, 
until the surface blocks themselves ure fairly worn out, a result which 
is ussuredly much more remote in wood thin the public are yet pre- 
pared to believe. The construction of this pavement, therefore, os 
regards uniform stability of base, places it beyond all comparison with 
any stone paving now in use, becouse it includes the principle of the 
arch, the kerhs representing the abutting piers, and the upper or sur- 
face blocks the kev-stones; and the greater the weight, the more solid 
does the structure become by the tightening process of the wedge- 
shaped hey-blucks, with their grooves and tongues. If our readers 
will aguin examine figures 1] and 2, they will observe that the angular 
terminations on two opposite sides of the base of every substratum 
block (A A) are chamfered or squared; and if, furthermore, they 
will suppose arow of these blocks to be placed on the ground between 
two piers, or abutments, with their chamfered edges together, and the 
upper blocks afterwards introduced in their proper place, it will at 
once be evident that no sinking can take place without complete de- 
struction of the parts. In truth, by this arrangement of shape, une 
changeableness of position is absolutely obtained, 

But, after all, the most important consideration in the adoption of 
wood as a substitute for stone in the street-paving of the Metropolis, 
will ever be the providing an effectual REMEDY AGAINST SLIPPERINESS. 
No pene of wood, that does not offer a firm foothold for the horse 
in all states of weather, will ever become generally adopted in London. 
In every situation, whether in continuous motion, in backing, in being 
abruptly pulled up or suddenly started, the horse must be able to wain- 
tain his feet in precieely the same place in which he places them down, 
otherwise wood pavement will rot have realised the grand advaute 
of which it is susceptible. That nothing of the kind hus been bitherto 
accomplished, needs but a five minutes’ examination of any public 
street paved with wood immediately after and during the existence of 
a passing shower. The plunging and sliding about of the animals are 
then awful. If an omr ing at the usual apeed were suddealy 
required to be stopped to take up a passenger, its momentom would 
force the horses along the pavenent several yards, in spite of all theix 
efforta to prevent it. In starting too, their feet oa any Dip pte 

She veni- 
ele. Frequently they fall down and are injured, and the greidast ote: 
cautions are necéssury under such circumstances to prevent accidents, 
Theése things happen because there is no foothold .for the horse in 
damp weather upon any of the wood. pavements hitherto intraduced. 
We can testify, of our own knowledge, that the reverse of this.Ja. the 
fact in thie case of Mr. Rankit’s pavement., Indeed, it ppraka for itself; 
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Here, then, as the licencees fairly remark, is a pavement, removing 


at once the great und hitherto insurmountable evil attending the use 
of wood, the insecurity of the horse’s foothold; and offering a facility 
of removal equal to the present. stone paving, and an evenness of sur- 
face, and combination of construction, together with an absence of 
noise and increase of cleanliness, which wood alone can give. 

We have felt great pleasure in thus calling the attention of the 
public to the invention of Mr. Rankin, hecause we know if to be very 
ingenious, and believe it to be, for all seasons, by far the best wood 
pavement hitherto made public. The government ought to allow an 
experiment upon an extended scale to be made with it duty free, fur 
the question of wood pavement is one of metropolitan, if not of na- 
tional, convenience. 





PROFESSOR FREUND, DANISH SCULPTOR. 


Tf not in the fine arts generally, the north of Europe has distinguished 
itself in seulpture—that one of them, on which the fume of Greece 
now chiefly rests, and which more especially demands a critical study 
of beautiful forms and proportions. he eminent and excellent sculp- 
tors Sweden and Denmark—and we may add Russia—bave given 
birth to, sufficiently vindicate their pretensions and character in that 
branch of art. The names of Martos (+1835) and Boris Orlovsky 
(4-1587), of Sergell, Bystrom, and Fogelberg (belonging to Russia and 
Sweden), may be said to be European ones, while that of the great 
Danish master almost dims that of Canova himself. Neither is it of 
her Thorwaldsen alone that Denmark has cause to be proud, since she 
can boast of having given to the world another highly gifted sculptor 
in Hermann Freund, who died at Copenhagen in July 1340. 

Of this last-mentioned artist we ure uot as yet prepared to give 
any biographical sketch, nor even to enumerate his principsl works. 
We are enabled, however, to state a few particulars relative to some 
of his subjects from ancient northern mythology, which had been a 
favonrite study with him, and of whose imagery and traditions he 
sought to avait himself for plastic and sculpture, 1 like manner as his 
countryman Oehlenschliger has done for poctry and the drama. It 
was bere that he displayéd poetical conception, a noble simplicity, a 
characteristic yet graceful severity, free from aught like mannerism, 
amt from those mere conventionalities upon which so much stress 
seeiis to have been taid by most modem sculptors, to the exclusion of 
either originality or feeling. Among the works of the class above 
referred to, is a bas-relief representing the three Nornas or northern 
Fates, who'are connilted by Mimer, Baldur, and the Valkyrias, in 
‘comserpiehce of Iduna, the goddess of Pe having been carried off 
by theevif spirit Loke, and thereby both gods and. mortals subjected 
to the infirstties of beay. 

belo iogr ect nx) solicits the ote ie a the god of 

alow, abd bie, being unable to assist, by his advice, they both pro- 

ceind to'voliot thet uf the-Nvorine:" ‘Mhihe last Tore the ceutre group 

i the -Wbuipodtian, “aid ‘te t Vernnds, § she Who preskles over 
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vipon het lips. ‘To the right of thesé figures ‘are those of Mimer' and 
Baldur, the former with a long beard and arrayed in a beats skin, the 
other a beautiful youth, vying In form with tis classic}: prototype. 
To the left of the centre group are the three Valkyrias (whose office 
it was to tend tipon the souls of the blest in Valhalla, the Scandinavian 
Elysium), who are here represented as attired in long under garments, 
aad with wings growing from their temples. eee 

: Among Freand’s single figures and statues are many representing 
be es belonging to the same mythological system: viz. Odin, 

or, Freya, Iduna, Bragur & Loke. The first-mentioned of these is 

seuted on a throne, and wears a diadem inscribed with Runic charac-' 
ters. He is the Scadinavian Zeus, and like the Grecian one, is dise 
tinguished by majesty of appearance, but his fextures are more aged, 
his form less expressive of strength; for though superior in power to 
the rest of the deities, Odin was supposed to be himself under the 
control of Fato—an arbiter more awful and tremendcus than even the 
sovereign uf the gods. His attributes are two ravens, seated on the 
arms of the throne, which were the messengers commissioned to bear 
his orders to gods and mortals—and two wolves couched at his feet. | 
Thor or the Thunder-god, is a standing figure, with his right foot 
| advanced forwards, and looking earnestly on one side. He is here 
| supposed to have just hurled forth his lightning, and to be striking a 
| thunder-peal with his hammer. This figare-—which is somewhat be- 

tween that of a Jupiter and a Hercules—is quite naked with the ex- 
| ception of a wolf’s skin, hanging upon one arm, and reaching to the 
; ground. Beside him is a coat of mail, which serves to support and 

alance the statue. In a second figure he is somewhat differently 
represented—in a more composed attitude, with his hammer in his 
right, resting upon his armour, and a thunderbolt in his left. 
| In the group of Freya, the goddess fabled to preside over sexual 
pussion, that figure is represented veiled, resting her chin on her right 
hanil, and holding 2 wreath of flowers. On one side of her is Siofne 
(under whom was typified the first emotion of love), endeavouring to 
draw aside her veil and behold her countenance; while on the other 
is Hnos, or Enjoyment, with her left arm around her mother Freya's 
neck. Both Siofne and Hnos are naked figures. So far the alle 
seems well conceived, but there is one circumstance which, though it 
may be significant enongh as a symbol, is far more associated with the 
ludicrous, than with either the sentimental or poetical, according to 
modern ideas; for instead of turtle-doves, the northern Venus has at 
her feet—two cats! as images of the potent influence of ia belle pus- 
sion ! 

Iduna, the Scandinavian Hebe, is represented by 2 graceful youthful 
figure, holding in her left hand a patera filled with apples, in her 
right a cup of mead. Her luxuriant tresses fall from beneath a to 
pointed cap, similar to that still worn by the maidens of Iceland, 
which a down behind, where it terminates inatassel, =“. 

Bragur, her consort, aud the Scandinavian deity of ad and mit 
strelsy, and whose office it is to recreate the incdwellers of Valhalla 
with his songs, is shown in the act of playing upon his harp, which is 
attached to a riband that crosses his shoulders. o 

The evil malicious spirit, Loke, is churacteristically deacribed— 
under a shape speakingly expressive of the disposition attributed! to 
him. There is something stealthy iu his very attitude, as he cregpi 
mice] resting his chia upon his left hand, while brooding spon mis: 
chief. His other claw-shaped hand is partly concealed beneath Wi 
mantle, as are likewise his long and ugly ears, and his bat-wings: *'. 

However admirable may be the talent manifested in those prodit 
tions, it is with us a question whether it might not bave been more 
advantageously employed. If heathen mythology is now worn out, i: 
it does not address itself to our sympathies, especially when served 
up—as it necessarily must be in modern sculpture, at secondsham 
that of Scandinavia has to contend with the addifional disadvantag' 
of being less known, consequently less intelligible. All attempts t 
revive it, to bring it again into vogue, either in poetry or the graphi: 
and plastic arts have proved comparative failures. Did the fame o 
Gray rest chiefly upon his productions of that.class, it would be mucl 
less thun what it actually is; or rather, he would share the fate o 
Sayers, whose northern poetry has been descanted upon and praisec 
by critics, to be forgotten—-supposing it ever to have been regarded= 
by the public. . 
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_ COMPETITION DESIGNS, 


(Benevolent Inatitution for the Retief of Aged and Infirm Journeyman 

.  Faslore.) vias 

| The mal-adwinistration of competitions for desigus ing every 
day more apparent, the indignities and imposition practised upon 
architects who ure foolish enough to yield to impertunily and submit 
the result of their jabours to the decision of men not merely unfitted 
for the task. but in most cases prepared to decide ia a certain manner 
even before the reception of the drawings, becoming additionally 
eS , it surely only needs that some few more home-cases should 

brought forcibly before the public eye to induce the entire aban- 
donment of the present pd a system, aud to enforce from com- 
mittees an honest decision and something like consideration for the 
dame and talents of the professional men spplied to. With this view 
we A ales to jay before our readers the perticulars of a recent conm- 
petition which have come to our knowledge in the hope that ihe 
statement may aid in rousing public indignation against such pro- 
ceedings: fu ore, we have a latent bope that by putting the 
whole matter fairly before the parties interested they may be led, as it 
is not yet too late, to retrace their steps. 

. Some few months the Cammittee of the Institution named at 
the head of this article, requiring designs for an asylum which they 
propose to erect in the Hampstead Road, invited a limited namber 
-of architects to forward nhs nomely Messrs. Lee and Duesbury, 
Ms. Jones, Mr. Vulliamy, Mr. Thornas Meyer, Messrs. Winterbottom 
aad Sands, Mr. Geor win, and Mr. E, H. Browne. 

It being understood that one of the competitors, namely Mr. Meyer, 
was brother of a member of the Committee and had already sent in a 
design, some of the other architects inquired pointedly whether or not 
this gentleman was to be in any degree considered more thon the rest, 
and were informed by various members of the committee that the best 

ign would positively be accepted whether made by Mr. A. or 
Mr. Designs were accordingly seat in by all the gentlemen we 
bere pamed. A building committee was appointed by the general 
commitiee to examine the drawings, and recommend for adoption that 
which they considered the best. They accordingly met various 
times, gave a long consideration to the matter, and ultimately selected 
Mr. Godwin's design as the fittest for their purpose ; a written 
to this effect was drawn up and the matter was talked of out of doors 
as a thing settled. Several weeks having elapsed after this had 
reached Mr. Godwin’s ears accidentally, without his receiving any 
s@pecial communication, he applied to know how the competition had 
terminated, and the following letter was shortly afterwards sent to him: 


Benevolent Institution, &c. 
32, Sackville Sireet, 
| 14th July, 1841. 
Sra—I beg leave to inform you that, hy a decision of the Board of Di- 
vectors, their choice of an architect has fallen on Mr. Meyer. 
1 am, Sir, 
Your obedient servant, 


George Godwin, Jun., Esq. T. P. Davinaon, Sec. 


The gentleman to whom this was addressed accordingly called the 
next day to fetch away his drawings, and being shown into the room 
of meeting, saw there five of the seven sets of designs, including those 
selected as the best. In consequence of this examization he imme- 
diately addressed a letter to the Board, which, as it puts the whole 
matter in the fairest point of view possible we here annex 


To the Prevident and Directors of the Institution for the relief of infirm 

B= ae Journeyman Tailors. 

2S Brompton, July 17, 1841. 

: Gevriemrnx-—-I have the honour to acknowledge a note from your Seere- 
‘tary, stating “ that the choice of an architect has fatten on Mr. Meyer.” 

‘ Some time previously 1 was told, in three different that my plans 
bad teen selected by the Committee as the most approved, and 1 felt, there- 
Gere, 2 little .divappointed on receiving official intimation to the contrary; 
ili, considering that I must have been misinformed, 1 was of course quite 


to bow to the decision in silence, and to believe that s better plan |. 


than my own had been chosen. 

_ Applying, however, a few days hack in Sackville Street to regain the draw- 
ings, | there saw various 8 of the other competitors, Amongst 
them were those of the preferred candidate, and an examination of these led 
me to the conviction, that sich @ decision had not Leen come to as these 
architects who had given their time and attention to the subject a$ the re- 
quest of the Board, had every right to expect. 1 make this remark with the. 

deference to every: Ot 


aenaily 1 have great.respect,. ; Re Sats i wag 
: Far be it from me to-deny thatthe Board had right to appoint any afehte' 










Hite oe s ott ae Oe 
. ‘ u " 
ue “ARN 

LEH a 
2 ty) le Ply OI 


Se a a RIE RRL POR edi 8 DOE eras cht Pergo OE Pal et 
eee siren wane Terre ey ae 
F =a 3 ‘i ft y's JF RSE “yi a nl Ss. & ED 
. a . ie =! any ag ee oe 7 
oF A ee SE a ee Ee 
=. 955 - cA 


eth ie 


an? , a Pa 7 ca K n 







Se yy Fight So et 
rel og Mae NEE Se ot LR Pa dir Od 

.- meg are . 
oc TPP eee, 

yee ‘wh « a 1h i ' a fat ti 

ems ‘ ‘ a 4 a re y 
“a ae ee el ili, 

ee 


1% 
eS 





al 


induced six ‘or seven & ‘toni 






rye 
1 






















experite of both time and madrid, | persuasion: oy Gi 
heet design weal be: a 'Wo. execute the “butiding, tee Boatd ‘were 
bound to make tt selection enlely on the F aaemarlag y and. with. 
gut reference to. the maine of the antheref o me ae 
thitboet the ‘Sightaet toon of Alsparigiog Mia Mkege’s ine. tos 
the task, J venture without hesitalion de aasert. ae 


Apert from private greands (and even in this respect,.as my plan was a 
lected by the Building Corantiine after duceonsidcration, as the het adap 
to your punpase, 1 am, perhaps, suthorined to address you,) 7 aim induced fo 
this step by strong public melives-—by thet desire to obtain a jast adminis, 
tration af competitions for designs whitch ta Belt at this time by all those whe 
baa the prosperity of the arts lyr aren = seithah; ual is 

this gr By I appeal to your sense en 
desire which, I will te agri ti you il have to maintain the good 
opinion of the world, to give this matter re-condderetion. oe 

I hope cincerely that you will not deem any thing I bave 


in the slightest degree, and thet yen will permit me te subscribe enpuell, 


gentlemen, 
(Waiting yeur decision), 
Your humble servant, 
Gro. Gopwi, Jun., Architect... - 
The result of this letter was that the Board, at their next oon 
refused to confirm the appointment of Mr. Meyer, and twas propo 
that the whole of the designs should be referred back to the decision 
of one or more architects. A subsequent meeting, however, influenced 
in a manner one would hardly venture to hint at, overtarned this ine 
tention and confirmed the original appointment. Here the matter 
stands. We have seen the various pians, and without sopping to 
inquire whether Mr. Giodwin’s plan is the best (a we don’t tin 


the least care for), we have no hesitation in saying wot merely is 
the selected design not the best, bat that it is perhaps the least en» 
titled of any one of the seven to claim for its author tbe appointment. 


H the Board desired to employ Mr. Meyer, why did ai not do so in 
the first instance ? No one would have questioned his fitness, or their 
right to appoint. Bot having given seven gentlemen the trouble, and 
led them into the expence, by special invitation, of prepuring designs, 
we assert that the Board were bound, by every feeling of homesty, to 
appoint the author of the best plan, without the slightest reference to 
his same or his connexion with the society. We hope even now it is 
not too late for redress. 


COMPETITION. 


Sin—If your readers will refer to the Athentcum for the last mouth, they 
will find am account of a highly entertaining squabble arising out of the com. 
petition for a new church in the parish of Paddington. 

When this competition was announced, | applied for the particulars, and 
subsequently for farther information on a few points which did not appear to 
my humble comprehension to he quite explained in the instructions, With- 
out troubling you with the whole list, 1 will mention one question, viz. How 
many of the prescribed sittings were to be in pews, and how many in 
seats ? to which I took the liberty to add the further inquiries, whether any 
member of the vestry would be permitted to compete, and to whose judg. 
muent the designs were to be submitted. To which answer was made, to the 
first question, that many architects had applied for the like information, ‘but 
that the instructions already given were contidered sufficient—to the second, 
that no member of the vestry coudd have an interest in any parish work—and 
to the third, that it was calculated to give great offence! and that it was 
quite enough for the architect to know that the parties concerned ‘were “ all 
honourable men.” ' 

Of course all applicants were obliged to be content with the seme answett, 
for, of course, nobody guve, or profited by, private information—nobody ever’ 
does. I submit, therefore, that any one who competed after receiving sich 
answers, got what he deserved, whatever he may have yee Beary © has 
to complain of, and I trust that none of the profession who Sthomeelves 
to the system of scrambling for jobs in the fp ever be better treatdd. : 


ata, Siz, 
6th August. Your ohedient servant 





. ON RAILWAY CARRIAGE WHEELS. ©. 
Sm—In your number: for June last, there is « paper, page 197, pro 
hag ‘contain accounts of improvements: f Ralwey | Cartage 


The writer's first two heads of method contein Swo different modes 


x ' of evastructing the axle of a pair of wheels, to allaw these to: tart: in- 
of the . Board, ‘for many of ‘whom per- | the modes, 


dependently. One woald inter ftom-his manner of stating the mor 
: npn & id be united in one pair. They evidently cannot. At 
{al events, be implies that, on either plan, the Wdepenstent ylfing “of 


Try Bat ga 
+s Bane 7 = wheat te an rr rr ee 
+ iis aur & ee o ‘ nee 
° a ¢ teeth, ite : een : 
a3 1 ae 





the. wisely, fogatber, X-mipponay with tha additional flanges, would 
entirely. ant. the engines being thrown.off the line by.an obstacle. 
Naw the. .dndependence of theis yates of motion. cannot, facilitate the 
prevention of-auch an:eccident. } 


pevtorably to allude nen: -Biet rig thie pectcrance! ies uni” 
to iven. -But ‘w is t is uni- 
eb ives : eed that maileabie iron is or to: cast jronfor all wheels 
of the kind new In.use. Why are the writer’s wheels to be an excep- 
tion? Is it on secount of 's —s The writer himself says that 
matieable iron wheels eprend out only on the bare side. And, there- 
here now that they are to be flanged on both sides, the spread will be 
sheeked, therefore lot us yet use malleable iron. There is no other 
new circumstance requiring thie change of metal. The jolts, strains, 
aad every thing else will be the same. in, therefore, let us yet 
use mabieable iron. His preference for cast iron is of a kind with the 
dislike of Dr. Pell versified in the immortal quartet so often quoted. 

ain, he says that the wheels as they are double flanged will not re- 
quire to be so strong as at present, because side jolts will be divided 
between the deat wheels. The consummation of lateral strains 
and jolts would be both wheels rising on the ruils, which case, there- 
fore, we must consider in judging of the required strength. Admitting 
the writer's assumption that both wheels share the strain equally, 
(which however cannot always be, as in cases of variation of gauge, 
which fact itself is an argument against his conclusion), it is clear, as 
Telford has it, that the engine on being raised, is elevated on both 
rails through the depth of flanges, and that therefore its centre of gra- 
vity alno rises through the mean depth of flanges. Now with the 
single-flange wheels the engine would be raised only on one side, 
through the depth of flange, and therefore its centre of gravity rises 
through only one half this depth. It is clear again, then, that double 
flanged wheels would have as tight work each as the single flange 
wheel, and therefore would require to be as abt! What right has 
be to tleny this, who never proved the contrary? He again says that 
the face of the wheels ought to be in ontline a circular segment instead 
of conical. Now the face of a wheel, as he views it, is not conical; 
it is a straight line inclined to the axis. He proceeds to mention by 
wholesale the great saving in his plan. Particularly, he says, no at~ 
tention will be required in laying the rails to an angle in straight parts. 
What although, there will be the same attention altogether in laying 
them horizontally? At all events, he allows that the angular position 
is required at curves. But under the fifth head, he says that railways 
are all curves together; therefore he must conclude against himself 
that the saving in straight parts is just nothing, since he supposes 
there to be no straight parts at all. 

’ Aguin, he says that the inclination of the rails the same way on 
curves instead of towards each ather, as now set, will enable gravity 
to act more forcibly. This cun be only on the ground that the com- 
ee virtual velocity in the direction of gravity is greater in the 

case than in the other. The writer has evidently not troubled 

himself as to the truth of this gratuitous statement. It would be easy 
to prove that the centre of gravity moves through equal depths for the 
same horizontal movement, in both cases. And therefore is he entirely 
wrong. 
Amin, he says that the inclination of the rails to one another in pre- 
sent plans causes great friction on the journals. How so? The pres- 
sure on the journals must be the same. Nor is there any twisting or 
other adverse action of the kind. In fact, the only sources of fric- 
tion by this cause would be at the contact of wheels and rails, owing 
to the wedge-like action of the conical wheels, which is utterly insig- 
nificant. Again, each wheel caynot possibly press the other ugainst 
the rail, for theiraction is equal and opposite, and therefore nothing. 

In his fourth head he has asserted att, proved nothing. How did he 
kaow the exact saving of power he mentions? It is evident that his 
improvement was never in operation. What right had he then, when 
he: knows nothing about it, to pronounce su decisively us he has done, 
and that not only in this paragraph, but throughout the whole paper. 

His Inst notable and most ridiculous statement is set down in the 
fifth head. He tells us that railway curves do all differ in intensity, 
and they must therefore be of various radii. But this evidently re- 
quires wheels of various diameters to. suit them, and to produce that 
Sweetly-pliding motion which he loves. This exigence is beautifully 
provided for in conical wheels. Now. be proposes'te set his engine 
wuening upon the flanges: of the wheels fersouth when they enter 
upon curves, By this exceedingly quack plan, the wheels are evi- 

'y- adapted ap.only one kind of curve, .and-would therefore, bu any 

other.curve, grub up the rails most sweetly indeed, 
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_ QUESTIONS FOR ‘THE OPINION OF THE EDITOR. | 

Sm—lI shall feel obliged ‘if you will inform me if I could sustain a 
charge in a court of law under the following circumstances. Ino the 
early part’ of the year I was applied to, ee other tradesmén in 
the parish, to tender for certain alterations and additions required , to 
a building, in the erection of schools, and in dae course ! was informed 
that my tender was accepted, and that a delay of a week would most 
likely take place, but from tliat time to this, a period of six months. 
and upwards, I heard nothing of the matter until a day or twe 
since, when I received a letter Seca Bi polite letter), stating cir« 
cumstances prevented the design from being carried into effect, and 
that they were sorry I could not have an opportanity of carrying my 
contract into effect. 

Do you not think, Sir, I should be fully justified in charging two 
per cent on the amount of my tender, as some judgment was necessary 
and much time taken up in making the estimate. 

Iam, Sir, 
Your obedient servant, 
Ang. 9, T. . M. 


To all cases when our opinion is required, we should be furnished 
with full particuiars; for instance, in the above ease, a-copy of the 
advertisement should have been forwarded. ‘Taking for granted that 
there is nothing very special in the wording of the advertisement, and: 
that there was nothing personally objectionable to the tradesman 
making the tender as to his general way of doing business-in point of 
construction, or fur want of pecuniary means to fulfil his contract, we 
are then of opinion that a claim could be legally substantiated ugainst 
the parties advertising. 

We have some recollection of a case being tried about six months 
since, either in the Sheriffs’ or Secondaries’ Court in Landon, of 
builder suing a person for the trifling sum of about 3/. for his loss of 
time in making an estimate of some works; after receiving the tender, 
the defendant declined employing the plaintiff, without showing any 
reasonable excuse; in this case the plainutif recovered the sum sued for. 
Our impression is that there are cther cases which might be citeds 
probably, before our next number appears, some of our readers will 
be able to furnish us with some information regarding this question, 
which is one of very great importance, nut only to the buiider, but 
also to the profession.—EpiTor. 

Sin—lI thank you for your reply respecting the legal arrangement 
of chimney flues, and from which I pathes tinat the ieraiwatioat top, 
if of different materials from the stack, may be of any size that one 
pleases; but suppose I choose to have nothing resembling a chimney 
pot, is it your opinion that the law will forbid such a cuntraction for 
the last two or three feet of the brick or stone, us is now effected by 
the addition of the cement or pottery abominations? 

lam, Sir, 
Aug. 10. Your obedient servant, 
A subscriber. 


If the chimney be built as our correspondent suggests, it will be 
necessary, in our opinion, to construct it with an aperture not less than 
14 in. by 9 or 12 inches diameter, agreeably to the Act. We ae 
that the legislature will see the necessity for altering the clause in the 
act befure it comes into operation; the Architects’ Institute or Society 
should interfere und obtain a repeal or modification of the objectionable 
clause befare the act comes into operation.—Enitor. 


Stn—I have lately had ao opportunity of seeing the Mustrations of 
Ancient Halls by Nash. Now it struck me st the time, that though 
they were certainly very pleasing to the eye, how much more uwec ful, 
simple but correct outline elevations and plana wonld have been to the 
architect and others, as it would be the means act only ef preserving 
a true delineation of the subject, but would also be the means of fur« 
nishing numerons data in erecting similar edifices, which I know to be 
useful to all. Now as many very beautiful specimens still exist in 
this part of the country, I have it in contemplation to bring out a work 


- of this kind. The only question is, whether architects will patronize: 


it ag they ought: to de, aus I am sure plans, elevations, &c., of such 
buildings must be very acceptable to them. If you will be kind 
covers to give your-opinion in your next number, I shall feel greatly 
. - A, SUBSCRINER... 
Such a work es our ndent describes has already deen: come. 
menced, but not proceeded with. We think a work got'up: at w 


wmederata price,. saitable forthe architect, might stand a chance of 
meeting with sopport, but we are afraid to recommend the publishing. 


‘Sie 
of it, 9s it is very doubtful if our correspondent ‘would be remusernted - 
for his labour.--Epiror. . ae ae weg , 
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MOVEABLE FURNACE BARS. 


Sra—With your permission I beg to make the following remark respecting 
en article which in your valuable Journal of lust July, under the 
head of “New Inyeutions aud 1 ”” The article in question is 
one which I euppose to be an extract from the specification of Mr. C. W. 
‘Williams's patent improvements in furnaces and boilers. 

If there be any credit due to the discovery of the mothod therein described, 
for producing the continual up-and-down movements in the grate bars, that 
eredit 3 i3 most certainly due to the late Mr. Mathew Murray of Leeds, who 
had the furnace of an eight horse steam engine, so constructed as to keep the 

bars continually in motion, by means of small eccentrics formed on a 
izontal shaft, which revolved beneath, and supported the ends of the grate 
bars next to the farnace bars. This was done with an intention to prevent 
the formation of clinkers, and to keep the fire perfectly clear; but, as the 
plan did nat prove perfectly satisfactory to the inventors, the whole system 
was very shortly taken out, and replaced by that then most commonly adopted. 
It appears to me somewhat singular that this contrivance, though upwards of 
fourteen years old, should at length become the leading feature in a apeciti- 

cation of patented improvemente. 

1 am, Sir, with great respect, 
| Your humble servant, 
FLonyeNntine. 
Holbeck, Jugqust 16, 1841. 


Al Sevies of Original Designs for Charches and Chapele in the Anglo- 
Norman, Early English, Decorative tk Se and Perpendicular 
Stylea of Ecclesiastion! Architecture, including alae dcsigna for Rec- 
tory Housea and Schoula in the Domeatic English and Tudor Styles. 
By Freogsricx J. Francis, Architect. London: John Weale, 1541. 


This forms the first part of a series of original designs, which are 
divided into four classes. 1. The Norman. 2. The Early English. 
3. The Decorated English, and 4, the Perpendicular English. We do 
not think however from the specimens before us that Mr. Francis is 
so happy with bis peucil as with his pen, neither are we of opinion 
that these designs are likely to induce the Church Building Commis- 
sioners to abandon their “Barn Church Architecture.” We wight 
instance several defects, for instance in design No. 1, we have the 
principal entrance opening direct into the body of the Church without 
apy lobby, or second eutrance; the same again in the side entrance of 
No. 2, nor do we admire the stunted steeples which have been intro- 
duced in designs Nos. 2 and 6, the pedimental parapet of No. 7. 
and the stepped parapet of No. 12 design, nor the square hood mould- 
ing over the pointed windows of the clere-story. 





Description of a Serica of Gevlogical Models. By T..Sopwrrn, M. Inst. 
Ce PRS. ke. A Matos : Blackwell. 

As a Minerat Surveyor Mr. Sopwith has had excellent opportunitics 
of acquiring practicul geclogical information, and he has been no less 
soccessful in \mparting it to the public. The models, which this work 
is intended to describe, illustrate the nature of stratification, valleys of 
denudation, succession of seams in the Newcastle Coal Field, the 
effects roduced by faults or dislocations of the strata, intersection of 
mineral veins, &c. These models are very ingenious and useful, and 
the work before us besides being a necessary companion to them, is 
of great interest on its own individual account. The illustrations 
being drawn from actual inspection, and greatly to the merits of the 
work, which soounds in practical instraction on mining geology. 





PARLIAMENTARY PROSPECTS OF THE ENGINEERING 


‘sue in the administration of the country being imminent, it ia. 
the hounden duty of the engineers, both civil and sacchaniaal, to profit - 
by the present state of alfnire te obtain redress for their numerous 


grievances. No titae can be more. appropriate than the opening of 2 4 
,, Magasd l4, 1641, 


ii fact 
tualiy for securing.» sowed ayetein-of.. government policy. When. we |.’ 


new ‘parliament to cagvass for a change inthe Standing Orders 
of Commons, and the forsiation.of ¢ ministry is a goad oppor-.’ 
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| rélief from the oppressions by 
1 It may not be in 


| of the country. It is perhaps 
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sf Ea sini LOREL EME ER, : 
consider the vastness of the interests ipvolved,.cad the vatent of in- 
fluence at the command of the engineers, we entertain no doubt of a 
which they have hitherto beew afflicted. 
é power of the engineers to meet rat this | 
season and act in concert, but it is at jeast open.to them to exert them- 
selves individually in infiuencing the members for their several towis 
and districts, who may be called on to co-operate in a canes, which is 
ponpolitical, and of the greatest importance to the industrial interests 
fortunate that Sir Robert: Peel has 
hitherto shown himself favourable to our interesta, and we think that 
after the formation of a new ministry ander his guidance, no time 
should be lost in ascertaining by a deputation of men of all parties the 
course he intends to take upon the momentous questions of the Stantl- 
ing Orders, Railways, Steam Navigation and the Irish Railways, 90 
that the engineers might be able to take their measures accordingly. 


Lasers Lolesertetmeniadietrecntihiemetinnantonn’s Sconnahd 





MR. JOHN SCOTT RUSSELL'S TREATISE ON STEAM 
NAVIGATION. 


Sin—In a late Treutise ou Steam Navigation, by Jobn Scott Russell, 
I observed a statement regarding a steamer lately constructed on the 
wave-line principle, which ran thus, page 304, “the next and last 
vessel is the Flambeau, built in 1810, on the wave principle, by Mr. 
Dunean of Greenock, with the co-operation of the present writer. 
This vessel with the smallest proportion of power to tonnage, and with 
the smallest supply of steam, is nevertheless by far the swiftest vessel 
ov the Clyde.” Now 1 think “the present writer’ ought not (although 
the vessel was constructed on the wave principle), to have allowed 
himself to go beyond the bounds of truth, I mean in the three last seus 
tences. Ist. “She has the smallest proportion of power to tonnage.” 
This is certainty duubtful, us you will see by the fullowing indicator 
diagram, taken when at the speed of 24 strokes, (now she has many 
times made 27 strokes per minute), making 135 horse power; not as 
Mr. Russell has supposed, or rather wishes to make the world believe 
to be 70 only. Now taking her at 250 tons measarement, we have 
#30 <= 2 tons per horse power. Hf that is the smallest, pray what may 
be the largest,-- and vet with all this she was not by far the swiftest. 

2nd. “With the smallest supply of steam.” T understand the first 
boiler was not capable of sapplying steam to the engine the whole 
length of stroke, so that they expanded yune-third or 20 inches, ag was 
intended, and pressed a little higher to compensate ; yet so mach was 
Mr. Russell disappointed with the speed of the vessel, that he attri- 
buted the deficiency of speed to the deficiency of steam, and accord. 
ingly with his usual tact, got the proprietors prevailed upon to put in 
another boiler that should follow up the steam, which they accordingly 
did, and pressed at about 6 or 7 lb.; the result was her speed diminished 
to Mr. Russell’s mortification, aud time, labour, and moncy lost to the 
proprietors. 

3rd. “Is nevertheless the swiftest on the Clyde.” With ber first 
boilers I grant she was the swiftest last seasun, only when she made 
the 27 strokes, but this season se is not classed among the swiftest. 
Now this is a statement of facts, as Mr. Russell knows very well. 
Cylinder 48 in. diam. 4? X°7854 K 14 x 240 
Strohe 5 feet. ==> fi) en 


44000 == 138 horse power. 
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the “Qetect ‘Committes’ appointed to condider 


‘and thnitetions;”’ together with the evidence upon which such report 
bas been founded, has fallen-“uider my notice, and with the view of 
adding my experience and reflections to the general fund of {nfor- 
mation upon railways, I request the favour that you will lay the fol- 
lowing observations before the public at your earliest opportunity. 
 J-am an engineer of 18 years’ ite Sas in my profession, and fur 
the last 6 years have been intimately connected with railways, princi- 
pally in endeavouring to introduce into the system various contri- 
vances by which the public safety will be increased. 

It has occurred to me as a matter of great regret that the Com- 
mittee was nut assisted, during its deliberation, by a practical engi- 
neer fully versed in the various railway details which were brought 
under its consideration, a practice which is quite usual in the Adini- 
ralty Courts, by which the testimony of the various witnesses would 
have been checked; for it is just evident, had such been the case, the 
extraordinary opinions and issertions advanced by some of them, 
would never have been broached, as it is clear, when the questions of 
the Committee were directed in such a way as to convict a witness 
from his own testimony, the party never fafied to take refuge behind 
some techuical detuils, into the peculiarities of which the Conmnittee 
could vot foliow. A striking instance of this oveurs in (Question 567) 
Mr. Br: nel’s evidence, who states as the probable cause of accident, 
“that perhaps a pair of wheels upon a train is slightly ont of gauge, 
being too narrow, that in passing some guwid-rail they pet strained, 
and that when they come tu a part of the live which is rather wide in 
gauge, they get off, and the train is layed.” Now every technical 
man of experience knows that if a pair of wheels be ont of gauge, 
the fault is in the construction: of the spindle, jor if every spindle is 
made with a collar or shoulder, so that the bach uf the boss of the 
wheel butts aguinst if, a method [| invariably practice, if the 
wheel run round upon its axle it could never get out of gange, so that 
@ regulation providing that every axle should be made with shoulders 
would be a very wise and proper regulation, and would upply to all 
railways whatever. 

In another part of his evidence Mr. Brunel states that amongst 
other causes of accident, “a policeman immediately rans up, and stands 
right in the way of the tail-lamp of the train, and the next train runs 
into it. Now the majority of persous would say, that if the police- 
man bad done his duty, and showed a red light, and if the engine-nan 
had seen the red light, there would have Ueen no accideut.” If 
the policeman, in the case of accident, received positive instructions 
to fun back 500 yards and hold his red light, su that the engineer of 
the succeeding train should not fail seeing it, this precaution, one 
which I have invariably insisted upun, under whatever case or form of 
accident, is, and would always be, an efficacious an] proper rgulatien, 

Mr. Brunel states, amongst other minor improvements, it would be 
better for the wheel not to touch the guard-rail: a man whe knew 
any thing of a railway would then have inquired the nse ofthe guird- 
rail, hecause, this being placed purposely to guard the wheel from the 
point on the opposite rail if the wheel was not governed by it, it is 
useless—and there is no secondary use for it, us Mr. Brunel endea- 
vours to make it uppear in‘ Ques. G04, und xv far as the use and prin- 
ciple of the guard-rails go, it is the same in all cases on acl radruya. 

here is another observation in the same answer, so palpably in the 
teeth of experience, that I cannot fail here to notice it, aud that is the 
denial on the part of Mr. Brahe! that tailway improvements can be 
made by atly parties excepting by those connected with railways. It 
would fiave been a proper question fullowing this assertion, if Mr. 
Brave! had been asked whether his own father was originally a block 

. ‘maker, and whether the fact of his not being so would have heen a 
: proper reason for Sir Jeremy Bentham declining the encouragement 
" due fo Sir L Brunel’s very admirable machinery for making blocks br 
machinery —or whether the {illustrious Watt was an engine driver, or 
‘before his improvements in steam engines he was actually accustomed 
é : ADEN DA Arhoxriglt was a 
cotton spinner—~or Mr. James, the father of rat a—t8 Hecloule to 
his conception of railway exthnsion, was intimately and exclusively 


comected with railway matters—and lastly the inquiry might. have 
been made, tia arp veinedth ‘ba vé beep fitfodncnd I will not say 


invented, by raitmayrenginéers sittce the formation of the Liverpool 
and “Manchester Railway, and in what respect this Jast mentioned 
forined fae eoenilly from a colliery railway hint had been 
forsbed balf a century before it... =~ 


KS ON RAILWAYS REPORT AND EVIDENCE “1641. 
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ower of issuing Regulations for the ‘prevention of Accidents upon - 
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And whence does it arise thet the improvement of tailways, con- 
trasts 40 essentially with the advances made by the greet ‘branches of 
trade, and manufactures, since their first introduction, but from the fact 
of the monopoly of the companies on the one hand, and the dfsineli- 
nation of railway engineers to introduce -any contrivance which does 
not emanate from themselves, on the other; had a liberal spirit pre- 
vailed am engineers, and had they the judgment to select from 
the mass of crude suggestions offered to them, railways-would have 
been by this time nut only safe by contrast with stuge coaches, 
but absolutely so, there is no reason why the system should not 
have been so formed as that, by vo chance or design could an injury 
happen to passengers, and no one contrivance would conduce to this 
result more certainly and more directly than the adoption of the 
low carriage, upon the principle of those invented by myself, and 
in use upon the Greenwich Railway, and although Mr. Entwistle takes 
credit for the arrangements upon the Greenwich line, inasmuch as 
6,$00,000 passengers have been carried without the loss of life or limb 
to any one, he had not the candour to admit that this gratifying result 
is to be attributed mainly to the construction of the carriages, for the 
accidents from bruken axles, &., have been much greater upon the 
Greenwich line than upon any other in. the country, and but for the 
low carriages, some most awful accidents would have resulted. 1 may 
here mention that the Board of Directors to which Mr. Entwistle be- 
lungs, have not only done their worst to disgust the pubiie by the 
munner in which their carriages are kept, but they would have been 
long sinve abolished by the Directors but for the resistance made to 
that measnre bv the parties who are in the habit daily of using the 
line. ‘This fict is one more in proof of the necessity of some super- 
Vising power tu control the measures of railway managers. 

The mole in which Mr. Branel attacks the recommendation of Sir 
F. Smith that an engine should not be loaded beyond a certain amount, 
proves aguin the necessity that a teclnical judge should have been in 
evinmunication with the Committees in that case I can scarcely he- 
lieve Mr. Brunel would have indulged in the same arguments. The 
power ofa locomotive is resolvable into two elements, the quantity 
of water evaporated by it, and the gradients it passes over; therefore, 
instead of appealing to one of these elements, viz. the gradients, had 
Mr. Browel inciuded both, the proposition of Sir F. Smith would have 
proved a most reasonable one. Had Sir F. Smith’s proposition been 
that the load behind an engine should bear a certain ratio with the 
area of the cylinders, multiplied by a certain constant, having a ratio 
with the average gradients of the line, it would have amounted to the 
very ruie of every-day practice upon any railway whatever, and by 
making either of these ratios fully within the average working con- 
dition of an engine, he could have so defined his object as to have. 
ensured the punctual observance of his rule by the railway companies, 
arnle to which no reasonable objection could be made. 

The advantage resulting from massing the trains, by the average 
power being thus obtained from the engines connected together, is, in 
my opinion, a very questionable one: supposing a very heavy train 
has two engines a head, and that the last engine runs so dry as to be 
useless; supposing, likewise, that the train 1s at a considerable dis» 
tance from iu siding or watering place, or a station whence another 
engine can be ubtained, the power of the engine in good order will be 
almost entirely absorbed in dragging the defective engine behiad it, . 
and thus, the vatire load will be retarded, and perlinps dangerously se. 
Had each engine taken its own load, the defective engine with ite, 
load would have been alone delayed: and, talking of expense, it. 
would have been mach better economy that a disabled engine and a. 
small load shvuuld have been left at the first siding out of Bristol, than. 
that a good engine should be strained and worked violently, and a 
heavy train delayed a considerable time throughout its journey to 
London, derauging all the arrangements, and ee the line 
thronghont. As to the maximum velocity, that could be disposed of 
iu the way before mentioned, for the word power is resolved iuto the . 
same elements, whether it be employed for draught or fight. , 

Mr. Brune! states “that with the best assistance of professional 
men, ant others whose whole time ard peculiar cs eens are ape 
plied to the system, we find it difficult enongh to make our regulations 
sufficiently general to apply even upon our own line, and that the 
great dilliculty in drawing up any code of regulations always ig, to 
mike a gdod regulation which is.eulGciently applicable in all cases 
even op our own line of railway.” I will prove that this very dew 
sirable system of iforrlty can be easily accomplished as regards 
stations, and that is; ‘to form them in such way that neither trates por 

assengers sltall ever crodé the fine. Fig. 1 will explain this. method, . 
y which it willbe perceived that sidings must be placed op. both’ 
sides of the litte, dnd the crdaeings in suc wy that v tain ‘enters and ” 
departs from the siding without backing, bucking inte a aidin being 
unquestionibly: most gottity aud doskilful, the onty apolegy for t being: 
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the incapacity of the engineer to construct a safe switch and point. 
The passengers will enter into the offices by 2 bridge over or under 
the railway, as the case may be; it will not be ont of place here to 
remark upon the most injudicions and unscicotifie practice adopted 
upon the Great Western Railway, in common with many others, of 
laying all the crossings along the line in one direction, by which means 
it is imlispensable to back the train across the line, and bring it con- 
sequently to a dead halt twice before it can pass upen the wrong line ; 
the apology for this is, that the peculiar switches adopted require 
an arrangement, in order that the train tay pass over them safely, 
and in the case of the switch bring placed improperly, the train not 
being liable to be thrown off the rails. My patent switches are formed 
dp such a way as to meet this latter case, and bave this additional 
value attached to them, that a train muy pass over them in both di- 
rections at full speed with perfect security, the switch being so made 
as to forin 2 perfect and unbroken line, whether Jaid fur the main line 
or cross line: my patent point or crossing is likewise so made us to 
vequire no cut in the line, nor a guard-rail in the main line; both 
thess contrivances arc in use, au:l when they are more generally 
known, the practice under disenssion will be, it is trusted, altered. 
It is likewise self-evident, that if sidings of this form be placed at 
intervals along the linc, swift trains may pass sluw ones with perfect 
fucitity by the slow train entering the siding, and leaving the main 
line open to the fast train; thus neither train need stop, nor would 
there be any further deluy than a slight retardation of the slow train 
whilst the switches were altered; but supposing atman kept on the 
ae on purpose te effect this alteration of the switch, there would 
iio necessity to reduce the velocity of cither train. 
’ Here, again, therefore, a very general and very judicious regulation 
might be introduced applicable to all railways. 
dmitting the deep interest which railway engineers ought to have, 
and the deep breeches-pocket interest which railway directors must 
have inthe perfect working of railways, there is another interest which 
the Committee was not, perhaps, aware of operating most powerfully 
against the introduction of improvement, and that is the jealous and 
selfish feeling of engiueers against udopting the contrivances uf a con- 
temporary, however useful such contrivance may be, their interest is 
to let weil alone, and to keep without censure. 
it is surprising it did not occur to Mr. Brunel that in the case of a 
public officer recommending to one company the adoption of a valu- 
able improvement made by another, the two parties would be in the 
same relative position in the event of the compliment being returned, 
Ly Age firat béing required to reimprove its own improvement, because, 
af it were proper in one company to go te an expense to effect a certain 
object, it is still their duty and interest to incur expence to perfect 
their afrangements; perhaps he may not be aware how large a com- 
parative amount of profits is sunk amongst manufacturers to perfect 
their processes, when the spur of competition urges one man to sur- 
pass his neighbours, but in the case of railways the same feelings do 
‘Hot operate, which is the most powerful reason of all others why this 
‘want should be supplied by the interference of the legislature. 
_ Lagree with Mr. Brunel that buffers are matters of secondary im- 
a lbeamp and Thiold them only useful to protect the carriages from 
mjury when they are knocked about in the station; for any purpose of 
benefit to a train when in metion, I never could discover, inasmuch as 
the action and reaction of the engine and trains is fully provided for 
by the springs connected with the drag links, in fact, were carriages 
provided with merely two springs acting in reverse ways, so that 
when the carriages ate arranged in trains, a buffer spring connects one 
end of the links, and a drag spring the other, and supposing the link 
iifexible, the most perfect ease would be produced in the carriage, 
aml every provision made for any sudden retardation to which the 


Jormed hy springs or hair, or by any other elastic means. 


carriage will be subjected. However, a buffer is a buffer, whether” 


_ Mad Sir’. Smith been slmply 9 man of invention, without any con- 
_néxion with the Board of Trade, and had he not the faeces of aking 


, bis suggestions respected, bie treatment fiom railway companies and 


“allway yfficers would have been the very reverse of that he has fant 





Aisposhl of book principles amongst them, 
Me Eabetunece, tf : 
‘to nlf he says 


"has done tn this instauce, 


it, and the fact that his suggestions are treated with respect is a most 
powerful reason that the public supervisor should be the vehicle 
through which suggestions should be made, otherwise my experience 
and that of numberless other men prove that their thoughts and their 
time will be exerted in vain, in fruitless appeals to railway companies 
or their agents. : 

Mr. Brunel’s objection to the 15 minutes interval is fair and well- 
considered; such an arrangement is wholly impractieable, and if 
adopted might lead to accidents in another point of view than that 
stated: a train might break down a few minutes after it had left a 
station, the guards and engine-men might be killed or disabled, then 
supposing the night dark or foggy, the succeeding train would run 
upon it, and very sad results would ensue; but if signals such as 1 
have contrived were adopted, and which have been since ably recom- 
mended by Sir George Cayley, formed in such a way that the engine 
should make its own signal, and leave notice a mile behind it, whether 
it had passed or not the next signal post o mile in advance ; 
the engine man would be thus certain of being informed of the 
state of the line in advance, und supposing any agile a of the 
signal, no delay or embarrassment would ariee beyond the caution 
necessary in proceeding a mile forward, or perhaps one or two mi- 
nutes in that distance. This objection is, I conceive, conclusive against 
any signals acting by time, as it would most infallibly fail at those 
tines it was wanted, viz., in cases of accidents in bid weather, Whilst 
upon the question of signals, I cannot but advert to the evidence of 
Mr. Entwistle on this subject; that more accidents have not happened 
upon the Greenwich Railway is indeed a most providential circum- 
stance ; what would become of the trains in the case of u fogpy night, 
with a bleak driving storm of rain or snow and wind from the north- 
west, and what security would there be that the men would hear the 
approach of a train and pass it, supposing a Croydon train-was ‘coming 
from London, time enough for either the Croydon teain to pull up, or 
the Greenwich train from Greenwich to do so, or both; because, as- 
suming that Mr. Entwistle’s 15 men were most advantageously disposed 
of, placing 5 men from the junction tuwards London, sad 5 towards 
Greenwich, the other 5 towards Croydon, the men on the London side 
would have to pass the word 400 yards towards Greenwich before the 
Greenwich train could be advised, and then either the one or the other 
would require to be brought to a dead halt within 200 yards, or a col- 
lision would ensue. I very much doubt whether Mr. Entwistle would 
not lave been puzzled had the question been put to him, when was 
the last occasion that he was aware thut this plan had been adopted, 
ani how many times since he had been a director of the Greenwich 
Railway ? . 

My experience tells me that if Mr. Brunel employs a break to his 
tender and engine-wheels of sufficient power to drag of stop the 
wheels, he will very soon destroy both the wheels ua enginé and 
railway. If any one thing has been settled in the management of: a 
railway, it is this very fact, that, to block the wheels is to wear a fiat 
place in the circumference, which, whenever the break is applied, 
allows the wheel to revolve until this flat place comes in contact with 
the rail, and which, by every successive operation, becomes worse, 
then, when the break is released, the flut side strikes the rait with a 
violent blow, and to such an amount that [have known one ease on 
the Greenwich line when nearly a dozen rails were brokén, on one oc- 
casion, by a bad wheel, the cause of which arose from this most vicious 
practice; if, therefore, Mr. Branel realizes his notion, lie will ‘wave 
good reason very soon to alter his pis. It is unquestionably a‘ good 
plan that a large rubbing surface should be d to the momentum 
of the train, but thut this should be sought, riot by blocking, destroying 
the wheels, but by an independent method, similer to that I have 


altesty ee and published in your Jourgdl. 


Mr. Branel’s opinion of the class of men for énglne drivers, atid his 
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I trust that gentleman will do me the justice to believe thet the im- | 
portanas.attached to his opinions is‘ my apolegy for subjecting those 


opinions to zigid review, aud the pa of the Committee, viz. to 
‘Sale 


“provide for aud~seeure- the: public , renders it a duty of er 
well-wisher to railways to use his best efforts to assist such objec 
I purpose contisuiug my observations in next paper; meanwhile 

ea a remain, Sir, 
Your obedient servant, 


15, Stamford Street, Blackfriara Road. W. J. Cuntss. 
July 22. 





‘REMARKS ON MR. BARRETT’S OBSERVATIONS ON 
BARS, &c. 


Stn-T have read in the July number of your Journal some observa- 
tions by Mr. Barrett, on Mr. Brook's New Theory of Bars. Not having 
had time to peruse the work of the latter gentleman, I shall not pre- 
sume as yet to form any opinion upon it; nor do I mean at present to 
make apy remarks on Mr. Barrett’s paper further than relates to a parti- 
cular passage. Mr. Barrett says, “at the Neva, Gulf of Finland, the 
Narva, Dautzic, the Danube, the Nile, and many other places, the current 
without intermission (there being no flood tide) is perpetually running 
out at the rate of six, seven, or eight knots per hour, and yet the old 
entrances to these rivers have been blocked up by impassable bars, 
&c."—On this passage I will take the liberty to observe in the first 
place, that it presents one among too many examples of the confusion 
arising from hasty writing, Thus the names of rivers are mixed up 
with these of places in a way to render the writer’s meaning rather 
doubtful, I presume, however, Mr. Barrett means to say—the Neva, 
at its effinence into the Gulf of Finland, the Narova, (not the Narva, 
which is a town) also at its “press into the Gulf of Finland, the Vis- 
tula (not named) at Dantzic, t 
severally, into the Black Sea and into the Mediterranean. 

nd again, when Mr. Barrett says, “the currents of these rivers (at 

their embouchures understood) is perpetually running out at the rate 
of six, seven, or eight knots per hour, there being no flood tides," we 
are at a loss to understand whether the six, seven, or eight knots, re- 
fer severally to any three of the five rivers, » to which reapec- 
tively, or whether the writer means that each Of the five rivers has a 
current constantly running out without impediment, at the rate of 
from six to eight knots av hour, according tothe season. The latter 
meaning seems to be the most rational. Now, with all due deference, 
J would observe, that the rivers mentioned differ so essentially in their 
characters that their currents must be very dissimilar, as must also the 
quantity and the quality (as regards sedimentary matter) of their 
waters. As to the Neva in particular, I know not whence Mr. Burrett 
bas gleaned the incorrect information as to the rapidity of its current; 
bat f beg leave to assure him, on the best authority, that its ordinary 
velocity, so far from being from six to eight knots per hour, is 27 
inches per second, or 2,f, knots an hour. I cannot state with equal 
-eanfidence the velocities of the other rivers at their embouchures, 
“neither could I point out, without (aking up much more room than 
you have to spare, the several particulars in which the rivers men- 
tioned differ from one another; nor is it essential to my present pur- 
pose. The point to which I would specially draw attention is this. 

According to Mr. Barrett, it is the depouit, by the outflowing waters 
of rivers, of the debris with which they are charged, that forms bars, 
whether there be tide or not, and in proof of this assertion, he gives 
as on instance among other rivers, the Neva. Now admitting the 
general correctness of his views on the formation of bare, it must be 
confessed he bas been most unhappy in mentioning the bar at the 
mouth of the Neva ase case in point. The fact is, the Neva, of all 
tivers in the world, is the least obnoxious to the reproach of forming 
a bar to nplbogy ingress; on the contrary, she does all she can to open 
her mouth and invite entrance. True, there is a bar, but the materials 
of that bar are yg ie not by the river but by the sea. 

The. Neva at St. Petersburg is $0 feet deep, and, having deposited 
all impurities in the immense Ladoga, its waters are at all times, ex- 
cept when a strong wind blows in from the seaward for any continuance, 
as clear anc 

mouth, or.ratber mouths of the river: accordiagly when a strong wind 
, Wows)in'from the Gulf, a sea is soon raised. w; i waves, bali pent 
_dty.cross and break, end, with the sand gtitred up from the bottom rush 
,fo8 kagaps. fo. the open moufhs of the Neva, where being met by the 
--» Ostact of the descending current of the streams (bearing along in its 
. Brain stredkn a mans of 116,000 cubio feet of water in a aecond): there 

‘matirally romifte an annihilation of force and iv deposit or bar of sand. 
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This being the fact, Iam sure Mr. Barrett will see’ the ‘impropriety 








of bringing in the Neva in support of an argument to which it does 
not apply. 


The truth is, a bar or deposit will ever be formed where. two bodies 
of water meet, and one or both is charged with detrital matter; but 
in many cases it is the sea, and not the river which fumishes the whole 


‘} of the material of the bar, and in almost every case, I believe, it brings 


its quota to the mass. 
In conclusion, Sir, for 1 have already trespassed too far, | would S2Y, 
the subject of bars is a most interesting and a most important ones 
but those who discuss it canuot be tuo careful in the choice of facts in 
support of their arguments if they would not furnish weapons against 

themselves. 
T am, Sir, your most obedient servant, 
J. R. JacKson. 


P.S. As connected with the subject of bars and sand-banks, { cannot 
refrain from adverting to a common error which is being continually 
repeated by persons writing on these matters, viz., that the sand of 
rivers and that on the sea beach, resuits from the trituration of the 
stones rolled by the stream or agitated by the waves. Now Mr. Editor, 
it is physically impossible that sand can be formed in this way. Sand 
is an original formation, and all that ranning water and waves do o1 
can effect is, to wash away the lighter matter, and leave, or carry away, 
and deposit the sand in particular places. Trituration in the beds of 
rivers and on the beach, will wear away stones and rocks and polis!: 
them, and the result will be a fine impalpable powder, but not one 

article of sand will be formed in the process, were it to continue til 
dootsday. It is high time this bi Soirg error was é¢xploded, ar 
error which could never have gained credit but for that unaccountable 
indolence of mind which leads so many to take every thing for granted 
without a moment's reflection. a 





ON CANDIDUS’S REMARKS ON THE LECTURES OF THE 
PROFESSOR OF ARCHITECTURE, | 


Proressors, whether of architecture or any other art or science, 
are undoubtedly public men, and as such are open to the most. un 
limited criticism ; but, by the same rule, the critics must. submit to be 
attacked in their turn, if any one of the public sould think proper. 
But it should be remembered that abuse is not criticiem, and that 
more effect will be produced by clearly pointing out errors than by the 
use of “damnable” expressions, which is the style I alluded to, and 
which will be found scattered occasionally through the fascicnli. ! 
should not, however, have noticed it, had not Candidus been so muct 
in the habit of boasting of his freedom of speech, which, however, 
his own coufession, avails but little, as it is evident he might as w 
“try to tickle a rhinoceros with a rose leaf” as attempt, with a one 
Candidus power, what it would require sixty to effect. 

The possibility of treating Gothic architecture properly so as te 
conduce to comfort, is still uuproved. I find repeated the bare asser 
tion of the necessity for treating it with intelligence and ability, bat 
no evidence produced to show that the greatest ability can lead te 
satisfactory results, 

If no more was to be expected from Grecian and Roman than is & 
be found at the British Museum and other works by the same architec! 
or others of his school, I should then call for Gothic or any other style 
tu save us from such insipid abortions, which are, at rate, as bac 
as facsimilies of Guthic, and nuch worse, ivasmuch as they have beer 
so much more often repeated; but I have a higher opinion of the re 
sources of those styles than to believe such to be the case, and fron 
some former remarks of Candidus, I think he will agree with me it 
that point at least. 1 sball make no comment on the preference appa: 
rently ibe to the spire of St. George’s, Bloomabury, over that o 
Bow Church; such an assertion would require more boldness that 
even Candidus is gifted with—it can therefore be only a mischievow 
insertion of the printer’s devil, . 

Barry has taken up Gothic architecture with an originality of con 
ception to be found in no other architect—but even his success wil 
not warrant the assumption that we shall ever be able to incorporate 
the principles of the style with the habits of the present day. Af the 

eriod at which this style flourished, it followed a regularly progress 
ing course, commencing with the Norman. This was gradually. ie 
proved. till it resulted in the early English, which, by furtbe 
rasdifications, heeame that of the decorated period, the. most perfec. 
of all. From. thot tie it increased in riches and exuberance, ba 
declined in pusity till it was worn out iu the reigge of Heury VIE 
Now I comtot sve how we can, with advantage, dip dowa into any op 
2U 2 
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of these styles: at pleasure, and follow it out in the spirit in whioh it 
waa then followed, and io which is the only hope of success. It is 


ike transporting the trees of the tropics into this country, where only . 


the most assitudus attention cin keep them ‘alive—nothing can ever 
make them equal in beauty the natural prowth of the trees of cur own 
forests, though in their native climate they may as much surpass them 
aa they now full short. 4 . 

S. L. 





THE ROYAL ACADEMY. 


Sm—I am very glad to perceive that painters as well as architects, 
are at length beginning to remonstrate against the truly preposterous 
system of banging. pictures and drawings at the Royal Academy. Let 
us hope that what has lately been said on the subject both iv your own 
Journal, and the Art-Union, will now shame the Academy into common 
sense, and deter them in future from taking in more works than can 
be A sabe seen when hung up. 

‘ Of course this would contract their catalogue to about one-half its 
present extent—in which case it might be sold to the public at half 

ts present price,—but both the public and artists would be benefitted 

by the reduction—I do not mean of the price of the catalogue, but of 
the dense throng of pictares and drawings, the majority of which are 
andually put out of sight, by being eza/ted to disgrace—to their own 
disgrace and to that both of the Hanging Committee in particular, 
and of the Academy generally. 

Still it is very doubtful whether the expostulations and remonstrances 
that have been made will produce any effect, unless repeated from 
time to time, and dinned in the ears of the Academicians, until they 
can ne longer affect to be ignorant of them. Did the matter rest en- 
tirely with the President, the evil complained of would no doubt be 
remedied st once, but I suspect that like some other great personages, 
he is no more than “the puppet in the chair,” and permitted to fill 
it on the condition of his napping in it, and not interfering with 
fhose around him. Though these composing them may be well-in- 
tentioned and reasonable people, corporate and public bodies are 
almost invariably shameless, and do not scruple to do in their united 
capacity, what hardly one among them would dare to sanction, defend, 
ox justify individually and personally. 

n the course of bis remarks, the writer in the Art-Union attributes 
some portion of the present absurd system of hanging pictures in our 
public exhibitions, to the want of better contrivance und arrangement 
om the part of architects who build the rooms. Herein he is partly 
right, but he is assuredly mistaken if he supposes that, as fur as archi- 
tectaral appearances is concerned, any thing would be lost were the 
rooms to be designed in such a manner as to render it impossible to 
put any pictures at more than a moderate height above the eye. On 
the contrary, as much might be gained in point of architectural effect 
as of positive convenience; since jt would not be at all requisite that 
the proportions of the rooms, as to height, should be altered, or their 
ceitings an inch lower than at present. All that would be necessary is 
that no more than a proper altitude should be allowed as the available 
space for hanging pictures on the walls, (which might vary in the dif- 
ferent rooms accordingly as they are intended for small or large paint- 
ings); and from that height the architectural decoration of the upper 
part of the walls and ceiling should commence. By this means the 
general appearance would be very greatly improved ; and instead of 
the broker’s-shop and picture-dealer’s-warehouse look, which now so 
Gisagreeably characterises all our exhibition roums, there would be an 
air of-elagance and spaciousness,—of there being room enough and to 
a without slowing away a number of pictures, piling them up to 
te phe ceiling, when they might just as well be poked into 2 lumber 

da.short, let the Academy and other exhibiting Societies break up 
their Lumber Troop corps, dismiss their host of supernumeraries, and 
instead of surfeiting their visitors with an annual cram—consisting of 
a good deal of trash, give us much less as to quantity, and much 
more as to quality, . , 

7 - I remain, &c., 
| Common Sense. 





PILDROW'S CONDENSING CYLINDER STEAM ENGINE, | 


- 'Fuis is a contrivance Jetended, according to a pamphlet written by 
Mr. Boyman Hoyman, to save the lass of aa ite seaaiasa by the th 
perfect exhaustion of the cylinder in steam engines of the ordinary. 
tunstraction, and by which Mr. Pilbrow considers that he will ‘saye- 
more than half the fuel of Mr. Watt's Rotative engines. The author 
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the mean resistance of the unex! ‘steam at $16. pier dtjunte- tach, 
in an engiye loaded sg 2s to exert ite intended power, the etenm being 
23 th, less than the atmosphere. In this case the presspre uf the steam 
is 23 th, from which deducting 41%. for imperfect exhaustion, and. 1¢ 
i. for friction (as at page 28) there remains an effective pressure of 
646%. The pressure aD the condenser at a temperatare of 100° is 
1 th., therefore the limit of what may be saved by Mr. Pilbrow’s arrahge- 
ment is 3%. per square inch, which is the entire loss resulting from 
the exhaustion in the cylinder being leas perfect than in the evser ; 
but if the whole of this were saved, the load of the engine being’ in- 
creased, the friction would be so likewise, and the effective pressure 
would become, say 9°09 th, and the saving of fuel would be leas than 
29, instead of more than 50 per cent., as anticipated by Mr. Pilbrow. 
It is evident that the loss in question would not rise in the same pro- 
portion as the pressure of the steam employed, particularly when it is 
expanded fn the cylinder, which is now pretty Ral done to 2 
greater or less extent, and we are persuaded that Mr. Farey must have 
overrated the resistance of the unexhausted steam, where it is used at 
34 fh. above the atmosphere, when he estimated it at 5°71 b.; but 
even with this allowance the consequent loss of duty amounta.to no 
more than 2° per cent. It should be observed that this is the whole 
loss due to imperfect exhaustion in the cylinder, which can certainly 
not be saved by Mr. Pilbrow’s arrangement, though he considers that 
it is. 

Little need be said of the theory of condensation, as it is called, laid 
down at pages 19 and 20, which is very little ofa theory, and nothing 
at all to the purpose; hut since it is dragged in, as it were, in con- 
firmation of the advantages of the Condensing Cylinder Engine, we 
shall merely show that the inferences intended to be drawn from it are 
erroneous. 

The theory of condensation is that “steam can only be condensed 
as fast as it rashes from the cylinder to the condenser, as far as the 
injection can enter, and as faust as the water, or cold surface, can absorb 
all the caloric of the steam.” Myr. Boyman concludes that “if the 
vacuum gauge shows, whilst the steam is being condepsed, a less mean 
vacuum In the condenser than what is due to a temperature of 100°," 
(considered by Mr. Vgatt as a fair average), “it shows that the steam 
has fowed quick enégggh to the condenser, and is there waiting to be 
condensed,” and that “no increase of eduction valve would, therefore, 
cause a quicker annibilation of the steam, to give a better mean ex- 
haustion of the cylinder, for it is already large enough to permit 
escape as fast us a certain quantity of water can take up its caloric.” 
But what is the just conclusion to be drawn from the above circum- 
stance ?—Simply that there is not sufficient injection water to reduce 
the condensemeut to the required temperature; a knowledge of the 
actual state of exhaustion in the cylinder would alone show whether 
the steam flowed fast enough into the condenser. Mr. Boyman harps 
continually on one string-—the aa ged of reducing the condense- 
ment to a lower temperature than 96° or 100°, and pretends to con- 
clude therefrom that no better cylinder exhaustion than was obtained 
by Watt can be achieved with the ordinary air pump, separate from 
the condenser. 

The long discussion of the comparative performance of Mr. Watt's 
rotative engines and the present is irrelevant, and we shall therefore 
discuss it with one or two remarks. ae 

After extracting Mr. J, S. Russell's proof of the fallacy of the opinion 
that the better the vacuum the greater is the duty, the author informs 
his readers that “the above formula is given because it confirms the 
general principle, that more is lost than gained by a vacuum beyoad 
cerlain limits. 1t does not embrace,” he says, “the principles of con= 
densation, but has reference simply to temperature; not,’ he continpes, 
“that this theory is supported by the practice of Cornisi: engines, 
where the ear duty is performed with the greatest vacuum.” 

If, then, this theory is not supported by facts, how can. it be said:to 
confirm the general principle ? eS 

In speakihg of the extraordinary Indicator ciagrecs of the present 
day, (which seem to puzzle Mr. B dinply, bkeause they 


oyman &xcee 
show thet Mr, Farey’s observation, made 14 years ago, is nota say's 





te engines of the present day, namely, that “thie moder 
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than the original construction”), he mentions that in the | 
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shes, 98 that would indicate # perfect vacuum, which is ob- : 
’ dn Mr, Pilbrow’s engine. the’ ordinaty condenser tind alr pump. are 
replced by a double acting airepump of the sume sizé aa the team 

‘cylinder, callad the condénsing cylinder, it the interior of which the * 
condensation is effected by injection alternately above and below the 
which is of course solid, like the steam piston. The two cylin- 

ers ere connected at top and bottom by passages, with valves to open | 

and close the communication alternately. e action will be as fol- : 
‘lows: while the steam piston is ascending, the air-pump piston is 
deseending, and the two cylinders communicating at top, the steam 
which performed the previous down stroke will flow into the condens- 
ing cylinder, and be condensed by the jet, by which, as we know from 
the experience of ordinary condensing engines, the vacuum above the 
air-pump pieton will be maintained at neurly its maximum, while the 
exhaustion of the cylinder will be nearly the sume as in ordinary con- 
‘densing engines. Mr. Boyman however supposes that, “during its 
condensation, the uncondensed steam will keep giving to the condenser 
piston, until completely annihilated, just as much power as it offers 
resistance to the effective action of the steam piston.” The exhaustion 
on the under side of the condenser piston will be the maximum through- 
out the stroke, so that the resistance to the motion of the steam piston 
(exclusive of friction and the resistance to the discharge of the con- 
densement in the latter part of the stroke) will be equal to the mean 
ssute of the used ateam remaining iv the steam cylinder minus the 
iference between the maximum and mean exhaustion in the condenser, 
and this difference, which is quite insignificant, is, after deducting the 
surplus power required to work his large air-pump, the true gain of 
power obtained by Mr. Pilbrow’s contrivance, and we think it probable 
that after the deduction the gain will be found to be negative, ora 


loss. 





CARBONIC ACIT) GAS VERSUS STEAM. 
(From “ Buckingham's America.) 


Towards the close of our stay in Philadelphia, I had an opportunity of 
attending onc of the chemical classes of my friend Dr. Mitchell, and witness- 
ing there a most interesting experiment for the rendering carbonic acid gas 
sof , and for producing by it a degree of cold, extending to 102 degrees bc- 
low zero, on the scale of Fahrenheit’s thermometer. The materials, first 
confined in a strong iron receiver, were, super-carbonate of soda and sul- 
phuric acid, in separate divisions; the whole was then powerfully shaken, so 
as to be well mixed or incorporated, and this operation continually evolved 
the gas, till the whole vessel was filled with it in a highly condensed state. 

An instrument not unlike a common tinder-box, as it is used in England, 
but about twice the size, and with a small tube of inlet passing through its 
sides, was then fixed by this tube to a pipe from the receiver. The inside 
of this box was so constructed as to make the gas injected into it fly round 
in a series of constantly contracting circles, which was effected by projecting 

ieces of tin at differcnt angles, fastened around the sides of the interior. 

e gas being then let out by a valve, entered this box from the receiver, 
making as loud a hissing noise as the escape of steam by the safety-valve of 
a large.boiler, and in about three or four seconds the emission of the gas was 


stopped. 

: The box was then taken off from the receiver and ita cover opened, when 
it was found to be filled with a milk-white substance, jn appearance like 
snow, hut in consistence like a highly-wrought froth, approaching to a light 
¢. It was sarrounded with a thin blue vapour like smoke, and was s0 
tensely cold, that the sensation of touch to the fingers was like that of 
‘ourning; and-the feeling was more like that of beat than cold. The slightest 
perticles of it dropped ov.the hack of the hand, and suffered to remain there, 
oocasioned a blistering of the skin, just like a scald; and some of the stu- 
dents of the class who atterupted to hold it in their fingers, were obliged to 

Jet it-drop as if it were red-hot iron, 
Some liquidl mercury, or quicksilver, was then dropped into a mass of this 
‘tgarbonic acid snow,” as it was called, mixed with ether, upon which it 
inetantly froze, and being taken out in a solid mass, it was found to be mal- 
Jeable into. thin sheets under the hammer, and capable of being cut up like 
lead, ‘with.a knile or large sciesors. Av i became less cold it grew more 
Yrittle, and then, when pressed strongly by the thumb or finger against a 
solid sub “it was fotind to burst uuder the pressure, with a report or 
; ; 6 ; po wiler. a " : ; 
Egger piece a ‘this’ cerboni¢ acid snow was placed on the surface of 
, water, Whére f€ rin‘ronnd'by-an apparently spontaneous motion, and gave 
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‘| below zero, and 


xir-bubbies, rushing from the bottom to the top ; . thus geturdidg, in short, 
ftem ‘its Solid to its originel gaseous condition. . Some.of the snaw wae then 
wingled with the well-known “ freezing mixture,” and hy atirriag these both 
together, « degree of. intense cold was produced, extending: to .L02 .degress 
there remaining for a period of ten. or Aftean. minutes; 
though the weather was extremely hot, the thermameter standing at 94 
degrees in the shade, in the coolest parts of Philadelphia, and being at least 
90 degrees in the lecture-room iteelf. 

The practical application of this discovery to the propelling of engines in 
lieu of steam, was then exhibited to us. A model of an engine of the ordi- 
nary kind now in use for mines, manufactories, and steam-ships, was placed 
on the table before the lecturer. A metal tube was then screwed on to the 
pipe and valve of the receiver, in which the condensed carbonic acid gas 
was contained, and the other end of the tube through which the ‘gas was to 
escape, when let into it from the receiver, was applied to the wheel: of: the 
model engine; the gas was then let out, and the rushing torrent of it was 
such as that it propelled the engine wheel with a velocity which rendered its 
revolutions invisible, from their speed, making the wheel appear stationary, 
though in a trembling or vibratory condition, and rendering all perception 
of the parts of the wheel quite impossible till the gaseous steam which gave 
the impetus was withdrawn. . 

Dr. Mitchell eapressed his belief that this power might be made to super- 
sede entirely the usc of steam and fuel in navigation, and thus overcome the 
greatest difficulty which has yct impeded long voyages; he thought it might 
effect the same salutary change in manufactories where engines are used, so 
as to remove the greatest nuisance, perhaps, of all manufacturing towns, the 
immense quantities of smoke which darken the atmosphere, and destroy the 
cleanliness of places, persons, raiment, and dwellings. He founded his be- 
lief on the expansive power of this gas when brought into a highly condensed 
state, such as we saw it, and the practicability of bringing this power to act 
upon engines of any size by land or by sea. For the latter purpose he sug- 
gests the use of iron tanks, made with the requisite degree of strength, to 
act as receivers; these being fitted to a ship’s bottom, along the keelson and 
the inner floor of the hold, as the iron water-tanks of ships of war are ‘at 
present, it may be placed on board vessels intended to be propelled by engines, 
in such quantities as the length of the voyage may require; communications 
from these tanks, by tubes of adequate size and strength, would then have-to 
be made to the engines, and placed under the cn control of the engi- 







neer, as the steam-power is at present. The expgiive power of the con- 
densed gas, and its pressure outward, or tendency cape, being the same 
in its nature with steam, but greater in degree, the application and_ direction 
of this power would effect all that steam now does, and thus supersede thie 
use of fuel, with its inconveniences and accidents, entirely. : 

In reference to the expense, Dr. Mitchell had made such calculations as to 
satisfy him that it would be cheaper than the present materials of steam 
navigation. The Great Western steamer, in coming from Losidon to New 
York, actually consumed 600 tons of coal, which, at the lowest possible 
estimate, could not cost Jess than £1000 sterling, or 5000 dollars.. But as 
it was necessary to provide for a longer voyage than that actually performed, 
in case of accident or delay, no less a quantity than 800 tous were taken on 
board, aud consequently 800 tons of space were wholly lost, or rendered 
unproductive, by ite appropriation to fuel. The expense of the requisite 
quantity of gas for such a voyage, including all the fittings, wonld aot, ke 
thought, exceed that of the coals and requisite machinery; and the saving 
of the space, for freight, would be a source of considerable profit; while the 
avoidance of the heat and smoke, inseparable from fuel and steam, the ab. 
sence of boilers and chimneys, and the safety from accidénts of bursting and 
taking fire, would be all such high recommendations to passengers, that none 
would venture to embark in steam-ships while those propelled by carbonic 
acid gas were available. oe 








PROCEEDINGS OF SOLENTIFIC SOCIETIES. 
INSTITUTION OF CIVIL ENGINEERS. 
March 16.—The Presipenrt in the Chair. ” 
“ Description of two Wrought-Iron Roofs over the buildings al Mr. Thomas 
Cubiit's Works, Thames Bank.” By Mr, Adams. 
This communication describes in detail the construction, and gives the 
dimensions of the several parts of two fire-proof roofs of 29 feet span, one of 
which bears, in addition to the covering, a ceiling of tile arches upon iron 
girders, the weight of which is equal to 5 tons 4 cwt. upon each truss. 
The paper is accompanied by two drawings of the roofs. 
“ Description of a Double Telescope Theodolite.” Arranged by Nathanial 
Beardmore, Grad. Inst. 0.5. a : : 7 wie 


! as 
The improvement in this theodolite consists in its having a second telescope 


“fixed over the cndiniry one, in 4 reverse position, to that the line of colima- 
tion of the two télescopes when properly adjusted sbould bé'the sanie, . The: 
principal advadteage’ is, that a straight tine’ may be.comried 


out with 
perfect accurdey, without the tedious and uncertain process of , “190 
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Aion vetting out Curves for Itaitwaye.”” By B.C. May, Assos, Inst CE... | 
in this ennmnunication is founded | 


+ Tue methed.ef setting eut.carver propeseein | 
upon the 82nd Prop..ef the ard. book af Euclid. - it consista in cutting of 
by a.chord a.sgment.of the circle to, be dosexibed, and then finding any 
number of poists in. the-curve by means ef a reflecting instrument, which is 
set.so-ae to reflect the angle in that segment. 
The instrament which has been adapted by the author fer this operation, 
consists of two plane mirrers, the upper one being fixed vertically upon 8 
disc of brags, and the lower oue fastened to an arm which turns upon its cen- 
tee, aad permits the two mirrors to be set at any angle with each other: the 
arm can be fixed by a clamp screw. Jn the case surrounding the mirrors are 
holes, for admitting light, and between them is the sight hole, placed 20 
te biseet the angle formred by the mirrors. From the underside at the 
of. the instrament is suspended a slender wooden rod, with a pointed 
weighted with lead. 


hand 
i 


; 


- Agen are with the instsnment in the same manner as with the box 
tant. Te ine any point in the curve, the instrament when set fast 
placed in ® position that the two given objects coincide in the mirrors, 
the: wei rod being released by withdrawing a holt, falla directly 
beneath the centre of the instrument, marking the required point in the 
curve. 


The author presented with this paper a Reflecting Instrument, anil field 
tables of chords and segments to be used in setting out cnrves by this method.* 


March 23.—The Paesivent in the Chair. 


# Jin improved Plank Frame, for sawing Drais an? Planks of carious thick- 
ness into any umber of boards.” By Benjamin Hick, M. Inst. C.E. 


The principal improvement in this machine is a noxel kind of gearing for 
ing what is usually termed the “tahing-up” or “traversing motion” 
of the plank during the operation of sawing. 

_A revolving motion is given to two pair of coupled vertical fluted rollers, 
by means of worms and wheels, which are worked by a ratchet wheel and 
catch, from the crank shaft of the machine. When a plank is introduced 
between the moving rollers and the fixed guides in the centre of the machine, 
the tendency of the mation is to draw the plank forward st each stroke, with 


E 






& force exactly corresponding {0 the degrec of resistauce opposed by the 
teeth of the saw. Hy meaus, the necessity of any other support or side 
roller to the plank, « its p through the machine, is avoided, and 


any number of planks of different length, depth, and thickness, can be put 
oo machine after each other, without any alteration or atoppage of 
e wor 


Several minor improvements are introduced in the general arrangement of 
the machine, particularly in the position of the crank shaft and connecting 
rod, Which latter is placed in the centre of the moveable frame, occupying s 
which bas not hitherte been made use of in machines for cutting two 
simultasconsly; and by carrying the crank shaft upon the framing, 
inatead of having it fixed upon a separate foundation, the construction is sia, 
plified as well.as rendered less expensive. 

The communication was accompanied hy a working model of the machize. 


“ itn historical tecount of FPood Sheathing for Ships.” By J. J. Wilkin- 
a0n. 


This cowmnaication commences vith the earliest history of naval arehi- 
tecture, the different modes of construction, and the precautions taken for 
the preservation of the vessels from the attacks of marine animals. 

A. very easly instance of extraordinary attention to the preservation of the 
bottom of a vessel appeared in a galley supposed to have belonged to the Em- 
peror Trajan, 4. ». 98 to a. p. 117, which was fouad im the fifteenth centary 
in the lake Hemorese (or Lago Riccio), in the kingdom of Naples, and was 
weighed after it had probably remainod more than 1300 years under water ; 


i 


it was doubly planked with pine and cypress, coated with pitch, upon which 


thege ‘was & covering of linen, and, over all, a steathing of lead fastened 


with 
nails of brass or copper; the timber was in a perfectly sound state. 


In the reign of Henry VIII. large veasels hod a coating of loose animal hair 
eitached with pitch, ever which a sheathing board of about an inch in thick- 


— was naan hy pe hair in ita place.” 

| tide believed. art of shesthing vessels was early practised in China : 
9 mixture of fish oi] and lime was applied; it was adhesive, and became 
90 hard that the worm could not peesirake it. etieceeaari 
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in 1670 a patent was to Sir Philip Howert-agd to: ' 
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Numerous inatancea are given of the employment of wood as sheathing for 
ships in celebrated expeditions: the ravages of the wornr, the eccomaintion 
of barnacies and weeds, are then described ; tive qualities of the woed eam 
ployed for sheathing in diferent countries, both formerly aud up to the peo- 
sent time, are examined, and the author, who undertook the investigation of 
this subject in consequence of finding how little goed information existed in: 
an accessible form, promises the history ef metal sheathing in s future gom- 
munication. 


“| 4 Machine for bending and setting the Tire of Railway Carriage Wheels.” 
By Joseph Woods, Grad. Inst, C. E. 

The usual mode of bending tire bars was by means of swages and hammers 
round a fixed mandril ; after being welded, they were stretched on a cast-iron 
block farmed of two semicircular pieces hinged at one point, and wedged. 
apart at the opposite side; the hoops being heated were placed on this bioek, 
and by repeated blows driven into close contact with the mould. 

Much difficulty was experienced in thus making up tires for large 
wheels, and the present machine was constructed for facilitating the process. 

One end of the tire bar when heated is wedged inte contact with ane of 
four segments of a circle, of the required diameter, upon a cast-iron table, 
which is caused to revolve slowly; the pressure of a guide wheel et ene cide 
forces the tire bar to warp reund the segments, and to form the circular 
eer cogured ; its ends having been previously scarfed, are then welded 
togrther. 

The tire is again thoroughly heated and placed around the four segments, 
which slide radially on the table, and are then simultaneously forced outwards 
by a motion of the centre shaft. 

The tire being slightly chilled, and assisted by the swage and hammer, 
soon adapts iteelf to the segments, and forms a circular hoop instead of two 
aemi-circles irregularly joined at their points of contact, as by the old system; 
it is then ready for being chucked on the Jathe, and bored out before shrink 
ing on the wheel. 

It is apparent that a machine of this description becomes applicable to 
tires of any diameter, by having three or four sizes of segments adapted to 
the table. It is found to diminish the manual labour, and to prepare the tire 
more accurately than hy the usual process. 

A model of the machine, aud a detailed drawing of the several parte, ac- 
companied the commuuicatien. 


“ On the improvement of the Roads, Rivers, and Drainnaye, of the Cayntios 
of Great Britain.” By Robert Sibley, M. Inet. C. E. 

The anthor had ona former occasion drawn the attention of the Inetitation 
to the subject of a Bill before Parliament, “for the better regulation and 
general improvement of the Drainage of the Country ;” and at the same time 
pointed out the course pursued by the magistrates of the County of Mitdle. 
sex, in procuring with his professional assistance an accurate accouat of the 
Rivers, Bridges, &c., hoping that it might lead to similar surveys in otis 
counties. 

In the present communication he investigates the nature of the works 
which each county may be expected to undertake, and the means of seeem- 
plishing them economically, so that real public benefit may acerne. 

The objects principally requiring the attention of the county 
he cousiders to be, First—Facility of intercourse by the improvement of she 
roads, bridges, rivers, and canals, Secondly—Protection from injury by the 
passage of the waters from or through the county; and Thirdly —The removal 
of enuses tending to vitiste the atmosphere, or to render unwholesumeé the 
water —_ for the ee of human fe. a 

Afi these points, which do not appear to have been filly comprehendett te 
the Sewage Acts, are examined at length, and suggestions pl offered fer thet: 
regulation, with examples of the effects resulting from thelr négtect. 7 

The advantage of placing the water-courses of the ’ ‘tredier 
a well reguiatod system of management, is insisted upon as the modt effected 
mode of grriggn On spans the destruction of property, uniequentty 
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of human life, eneues from the effecta of sudden reusdetiona, 
have recently occurred in the county of Middlesex. ene 
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awe #triking the retina. rust create 6 similer vibvatory motion: 
in See nerves at the retina, becease the velocity.cof the molecular movement 
of this ‘nerves depends Apon’ the force with which they. have been strack by 
the-oripinal wave,-and Sf: this velocity could be measured, it would show at 
the same time the intensity of fight. 

- ‘Ft iy egarenly possible to obtain a direct kecurate measurement of this velo- 
ehty, dat ifthe time during which the vibratory motion of the norves ceases, 
be -savertained, the velocity ef the vibrating molecules, and therefore the in- 
gr gird Might, may be determined; because thé duration of an impression 
on the retina is dependent en the resistance which the molecules of the nerves 

to every foree striking them; but as this resistance of the nerves in- 
eroeses a8 the square of the velocity, four times the momentum or intensity 
is necessary to double the time of duration; or, in other words, the intensity 
of the pencil of rays is as the square of the time of the duration of that im- 
presafon made on the nerves of the retina. 

The new photometer consists of a brass bar fixed vertically in a stand, 
carrying at its upper end a emall tube in two parts, which may be lengthened 
from. 5 to 1G inches if requisite. This eye tube has at each end a sliding 
plate pierced with holes of corresponding diameters. From the bottom of 
the bar a-projecting arm sustains the lower end of a strip of rolled steel 18 
inches long, ths inch broad, and gynd inch thick; this has at the upper 
end. a thin plate pierced with a smal! hole, corresponding with the holes in 
the sliders, and standing 3th of an inch from one of them: upon the main 
bar ie a prism with a alit in it, through which the strip of steel passes; this 
— cau be moved up or down by a rack and pinion, so as to lengthen or 

orten the vibrations of the strip. 

The method of using the instrument is to adjust the two holes at the oppo- 
nite ends of the horizontal eye tube, so that they perfectly correspond, and 
do not permit any rays of light to enter, unless the plate at the extremity of 
the spring be pushed aside. The light to be compared is then placed at a 
certain given distance behind the plate, so that by bringing the axis of the 
hole which is pierced in it into the axis of the tube, a smnall pencil of light 
may enter the pupil of the eye. The prism is then placed at 100 of the scale 
on the aide of the braas bar, and the steel strip cansed to vibrate gently. A 
juminous disc immediately appears, accompanied by scintillations, which are 
canged by the impressions on the retina being interrupted by dark intervals: 
the prism is then gradually raised until the length of the vilrations of the 

in heing diminished, and the velocity increased, the luminous disc appears 

ly steady and clear. The icugih of the vibrating porlion of the strip 

then. read off by the verniers marketl on the brass rod, and compared with 

the whole length of the spring, measured {rom 100, which is considercd as 

unity,. The number of the vibrations to be computed from the found Jength 

of the spring, are inversely to the numbers of vibrations of the whole length, 

as the squares of their relative lengths. Hence are constructed the formula 
for calcolation, which are given at length in the communication. 

A fresh luminous impression is made on the retina as often as the circular 
aperture in the screen on the top of the spring cuts the axis of the tube. If 
the duration of the small vibration of the nerves of the retina is shorter than 
the time of.a vibration of the spring, a-dark interval appcars between the two 
luminons impressions. In this case the vilnation of the spring is shortencd 
antil the next impression returns just as the first ceases, and therefore the 
dark interval disappears; then by measuring the length of the shortened 

ring, the number of vibrations can be computed, and from them the inien- 

of the light, 
is communication was {llustrated by a series of experiments upon diffe- 
rent lights, with the Photometer which was presented by the author to the 

Qn th circumstances under which the Explosions of Steam Boilers gene- 
yally occur, and on ihe means of preventing them.” By Dr. Schofhacutl, of 
Munich, Assoc, Inst. C. E. 

Explostona of Steam Boilere.—In this communication it is assumed, that 
perhaps vot one-tenth of the recorded explosions of steam boilers can be 
enrrectly attributed to the overloading of the safety valve, or to the accumu- 
lation of 4¢0 @ quantity of steam in the boiler. The author alludes to 
sve siogree preagure which hollow vessels, cven of glass, are capable of 
sustaining, if the-preasure be applied gradually, He found, in repeating the 
ts of. Cagniard de la Tour, subjecting glass tubes of one or two 
pches. in, lengits, one-fourth: part filled with water, hermetically sealed, and 
immersed in a bath of melted zinc, that they ap tly sustained the im- 
miense pressure of 400, atmospheres without bursting ; but if the end of an 
Jeon rod was slightly pressed againét th 
Mite eo “Wirete “longitudinally ‘by rubbing i€ with a leather glove covered 
with resin, the tube was invariably shattered to pieces. 


sles rier ming Beste ec cotameanioated: syidiertly tervals, t 
4 } PIDPROTY -METION ;, ' ’ t in » 8D 
| oiler ite f, might cause an explosion. From ‘the decdiataies of safety 
waits heving been generally found:inelfniont; he ‘concludes that a force has . 
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e extremity of the tube, and the rod | 
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tain quintity of free oxygen or atmospheric dir; and such iin explosive mix- 


| ture would not take fre, even if mixed with 07 of ‘its:own -votime ‘of stenn.* 


Sudden conversion of Water into Sieam-——The 0’ mode of 


water into steam is by suecessively adding small portions of calnticte area: 


tively large Body of liquid; but if the operation was reversed, and af! the 
heat imparted to a given quantity of water in one unit of time, an explosive: 
force would be developed at the same moment. For example, if a ‘bar of 
iron be heated until it is coated with liquid slag, and is then laid apo » 
globule of water upon an anvil, and struck with a hammer, the liquid slag 
commrnicates its caloric instantly to the water, hocoming solid at the ‘same 
time that the water is converted into vapour with a loud report. A similar 
occurrence may take place in a steam boiler when a quantity of water is 
thrown into contact with an overheated plate, either by a motion of the ves- 
sel or from a portion of the incrustation formed on the bottom or sides he- 
coming loosened. A sudden opening of the safety valve may, uniler certain 
circumstances. prove dangerons, or even any rapid increase of heat which 
would canse a violent excess of ebuilition in the water. | 

An exainination is then entered into of the respective powers of water and 
of steam, to transmit andulatory motion, and of their compressibility. Ac 
cording to Laplace, the conducting power of steam at our atmosphere and 
294°)° Far. is 1041°34511 feet per second, and that of water GU36°83 feet. 
The ratio of these iifferent velocities is therefore ‘as } > 4°5. 

In cases of a auidden explosive development of steam, the principal action is 
directed against the bottom or the sides of the boiler, whence, spreading itself 
through the water, it is finally transmitted through the steam to the safety 
valve; a wave created by an explosion, even at the surface of the water, would 
reach the hottom or the sides of the boiler, 44 times sooncr than it would affect 
the top of the steam chamber; but if it took place at the bottom, the time 
for the explosive wave to reach the safety valve would be the atm instead of 
the difference of both velocities. Although these relative periods of time 
may be considered ns infinitely small. it is contended that there ts sufficient 
delay (counting from the moment at which the plates begin to yield) to cause 
the rupture of the material which would ctherwise have yielded by its own 
elasticity had the time been greater, as all communication of motion is de- 
pendant only on time. - 

Experements upon WFires.—To illustrate the effect of the sudden develép- 
ment of an explosive force npou the plates of a boiler, the author gives thé 
results of a series of experiments made hy him wpon iron wires; for the pur- 
pose of ascertaining the amount of elongation which tonk place before yteld- 
ing under the sudden application of a given weight. The result was, that’ 
wire which had resisted a tension of 22 ewt. when gradually applied, broke 
invariably, without any elongation, when the same foree was suddenly applied 
by a falling body. os 

Upon Raiheay Rare of different qualities..—Similar experiments with rail. 
way bars showed that fibrous iron, which supported a gradual ‘tension, broke 
by the sudden application of the same force ; while close-grained iron, which 
was incapable of resisting the gradual strain, bore perfectly well that of wd. 
den impact. These facts are worthy of consideration in the selection of iron 
for boiler plates, where the sudden action of the rending forcé 78 to te 
guarded agriust. 

The details are then given of a series of experiments, illustrating in an-in- 
genious model, by means of an explosive mixture of chlorate of potassa, the 
effects of explosions at different heights within a boiler. 

Pruposed Safety-valoe.—A careful examination of the circumstances, and 
the results of his experiments, convinced the author that a simple mechsnical 
arrangement, applicable to all hoile:s, might be introduced, so as to diminish 
the danger arising from the sudden development of an explosive force. Fle 
proposes to connect with the bottom of the boiler, by means of a pips, an 
extra safety valve of a given nrea, loaded to five-sixths of the alwolute cohe- 
sive force of the boiler plate. In the event of a sudden: development of 
steam, the first shock would act upon the valve and open it, which would 
have the effect of depriving the wave generated of its destractive force, and 
at the same time diminish the violence of the second sheck from the’ top oi 
the boiler, having permitted the escape of a portion of ‘the ‘water from the 
boiler. | 

The apparatus for conducting the experiments was presented 
communication, 

Steam Boiler explovions.—Mr. Parkes stated, that he had been occupied 
for several ‘years in collecting fnets illustrative of the phenomena of steam 
boiler explosions. These disasters could not al} be referred to one cause. “A 
boiler might be too weak to sustain the pressnre within it, and s rupture 
would be the necessary consequence. But thongh the simple elastic forte o/ 
the steam might thus occasionally account for the rending of s ‘boiler, thal 
cause was: insuffivient: to explain many well-known phenomena, ‘such ax‘ the 
projection of an entire boiler from its seat, the separation of a boiler into twe 
parts, the one reraaining quiec¢ent, the other being driven to a greatdistante 
&e. He-was of opinion that e very sudden development of farce codtd'atoni 


with the 


Dr. Schaftacut! had ingeniously shown that an explosive forve ‘generater 
under water would-act upon the bottom of the boiler snd burst if, before the 


* See the author's experiments, Mechantes’ Mag., Vol. XXX. p. 14%. | 
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, iin Institute, and others, wid in their 
‘produce explosions of hoilers, had very rarely aucceeded, and the, effects ob- 
feined Tell fax short of those which continually dccurred by accident, It 
‘ghight be safely inferred fron this fact, that the experimenters had-not ar. 
rived at the true cause of the rugtures and projections of. boilers, qtherwise 
the production of similar effects would not have been difficult. aa 

ASME Pane—Degeribing ‘the wadden development .of a yolume of steam, 
ftom highly heated plates, which no precticable number of safety valveu could 
‘@athearge quickly endugh to save a boiler from destruction, be instanced the 
‘effects prodnced by the breaking up of the scale in salt pans. Carbonate 
and sulphaté of Hime were separated from brine by evaporation, and adhered 
very firmly to hideted surfaces. A crust of salt frequently formed upon this 
Abpowtt; the cewstion of ebuilition (if the deposit occurred over the furnace) 
*hh the , and the boticm of the pan became red hot. The man- 


Committee. of the 
experiments had endeavoured to 
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faces of the fractured ende were as.sharp and Clean a6 if ont bys chisel or 
shears. The boiler, og end .masonry, were driven into the yard-tx: the 
opposite direction to the eacape-of the water and steam; thus, ihadgh Sha 

contents evacuated, 


entire end of the boiler was remored, and the whele : | it 

acted too late as a safety valve. aks 
Explosion at Camden Town.—He observed similar effects last yeér in an 

explosion at Camden Town, being fortunately on ‘the ground to inv a 


before much change had been made. Two boilers were set end ‘to end with 
a chimney between them. The end of one was blown out, andl was ly 
close to its original seat. It was foreed backwards into the. 


( chimney, whict 
it partly supported on a pipe flange, and pushed the other bojler aud:-entize 


erin whith the pan scale was disengaged, was to strike it with the edge of | masonry in a horizontal direction fully two feet. He cousidered that the 
aheevy iron pricker, wich allowed the brine to reach the plate; it was also | percussion of the steam from its re-action against the oppoalte ends of the 
fitemently broken through by the expavoiou and bagging down of the plates, | boiler in the act of tearing it off (which was the effect in this case) paoduced 


the recoil. In this case there were upon the boilers (which were connected 
together) two aafety valves in good order, aud not heavily loaded. The acci- 
dent occurred during the breakfast hour, whilst the engines were not at 
work. Qne of the two stays which originally held the fractured and of the 
boiler, was found to have been previously broken, as its separated ends. were 
covered with old Umerscale—the other had evidently been long cracked, and 
was only held by a fragment. The fractured end of the boiler was net exposed 
to the fire, nor did the shell or the flue within it exhibit any marks of Injury 
from fire or from dislodgment of scale. The steam, in its effort to eacape, 
acting Grst against one end, not only raised the boiler from its horizontal 
rR . an angle of about 45°, but gave it a twist obliquely from the line 
of ite bed. Coe 
High and low prereure.—Mr. Parkes could not agree in the often expressed 
opinion, that what are called high-pressure steam boilers were mare dangerous 
or more liable to explode than others. Much depended on care and manage. 
ment. He believed that he was in possession of agcounts of nearly all ni 
explosions which had occurred in Cornwall since the expiration of Mir. Watt's 
patent, when higher pressures began to be used, and they olouly +0 
five or aix instances, exclusive of some cases of co i fuse, More expie- 
sions bad occurred in a small district round Wednesbury during the. 


the crust above like an arch. In such: cases the plate was seen for 
Biinétant to be red hot, and immediately afterwards an immense coluuin of 
Reduce was projected from the pan. the steam evidently being of high momen- 
et bagel Mr. Parkes had seen a yard square of seale thus burst, the 
‘serface of the plate heing at a glowing red heat. Had the pan been 
closed, Hke a steam hoiler, he conceived that the blow of the steam on the 
réof,; bottom, or sides, would have destroyed the vessel. 
«thin copper sale pan at Mr. Parkes's works, had a hole burst through 
its Bottom: by the sudden action of steam thus generated. The spat had no 
Reabt bees previowsty injured by heat. He conceived that similar pheno- 
vena might, and frequently did, occur in steam boilers. 

Heated Platee.—A theory has been adopted by many writers on the ex- 
sesion of steam boilers, that red-hot iron plates would generate less steam 
hast plates at a less heat. This was founded on the experiments of Leiden- 
rost, Klaproth, and others, on the length of time requisite to evaporate a 
mash giobule.of water in a red-hot spoon. But there was no ae be. 
ween the condition of a hot spoon contaizing a drop of water, and that of 
body of water end heated plates in boilers. 

_ Stem of great force would instantly be produced from a thin sheet or 
wave of water, passing over hot plates, the molecular attraction of a drop 
felting. a short distance upon a plate would be destroyed, and the whole be 
astentiy converted into steam of a high momentary elasticity. The theory 
of the kot spoon experiment, as applied to boilers, had been demonstrated to 
be fallacious i Bass Schafbacut] ina paper published in the Afech. Mag. 
DOL. SEX. NO, 7 ‘ 

+ Upton * Steamer af Hull.—The explosion of seyeral boilers had been at- 
tributed, and Mr, Parkes thought justly, to a wave of water washing over 
highly heated plates. He believed that the fatal accident to the “ Union” 
weamer at - Hall was so produced. The boilers of steam vessels were not at 
‘hat period so well arranged as at present, for preventing the water from 
fowing to ene side, and leaving a portion of the top of the flues dry with 
he five benéath, Under euch circumstances, the disaster which occurred 
would be inevitable, on the vessel's coming on an even keel. Mr, Parkes 
wae. not of opinion that it required the exposure of a large area of beated 
meta) ‘to affect the separation of a boiler ond the projection of the upper balf 
of it; as, in this case, it was the suddenness of the action, uo number of 
tafety salves could have deprived the steam of its instantancous force, 80 as 
to have saved the bailcr. The entire circumference of large boilers had been 


i 
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year with low pressure boilers, than is Cornwall in forty years, where the 
highest pressures were employed. He believed also that tie coal districts of 
Northumberland, Durham, and Staffordshire, would furnish. more cases of 
these disasters from boilers both of high aud low pressure, than all the rast 


of England put together. 

The coal districts. —When the practice in the oval districts was comtrhede 
with that of Cornwall, the explanation was simple, Where.¢oal.was a0 che 
the quantity used was unlimited, the negligence was grest, and the allowance 
of boiler was small for any given sized engine,.ss enough could: & 
raised by fires of greater intensity—the rule being, to-save in the first 
coat of the boiler; in Cornwall, on the contrary, the object was to iasurd 
economy in the consumption of fuel; consequently, all that class of socidents 
arising from injury to plates by fire and deposit, would. be in shout the ratio 
t Notwithatatding the bed practice geverally pre 5 dlgiaictl, 

otw: nding generally prévailing in uiticts 

there were some exceptions. At an iron ae aw Dedliy 
now in good order after nearly thirty years’ use, baying regain 
repairs during that period. In.those boilers the plates of the.bi 
to ihe fire were all made of hammered, not of 













Reeamanty divided as clean as a pair of shears would bave accomplished the | were 
v. These henomena were eviilences of a force very suddenly exerted. boilers were large for their work, and were cleaned thoroyg 


‘ 


\fedden actions on the surfaces of boiicrs arore alt from other causes than 
ti hosting of ‘pistes, During the inquiry into the causes of steam vessel 
nocidents, ascertained that of twenty-three oxplosions, nineteen occurred 
au'she-instest of starting the engines, or whilst the vessels ‘were stationary ; 
Ka fly eek the engines were at work: the greatest number took place 
at Soa meotnent of: aduiitting the steam upon the piston. He attributed thi 
Cada “the- steams. pereossive force, which wonld be as much felt by the 
boiler as ‘by. the .piston; if the boiler was weak, and, distended by steaii to 
by Aq huurating. point, the shock wonld be sufficient to: cause’ ite rupttite,, 
Mr. Pectt ee such ovtitrrenceg, 

Sine, Vevadl explosion at 
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inetanoes of successive explosions bad occurred in England. He would not 
at present enter upon an explanation of what he considered tight have oe- 
cavioned these phenomena, but he would' express his conviction that the 
practice of suddenly opening and ‘closing the safety valves was extremely 

us. To be useful as escape valves, they should be allawed to open 
and to close in obedience to the steam’s pressure only, not to be handled 
wore than was absolutely necessary. 

None of the theories yet advanced appeared clearly explanatory of the 
cause of the projection of heavy boilers from their seats, when in many cases 
they contained abundance of water. He instanced a case in which a boiler 
exploded, and carried to some distance a boiler connected with it, and in 
which some men were at work. The boilers separated while in the air, and 
the one which exploded attained a very considerable height, although it was 
28 fect long by 6 feet diameter. The particulars of thia explosion were fur- 
nished to him by Mr. Clarke, engineer to the Earl of Durham, but they could 
not be properly appreciated or explained without the drawings and descrip- 
tion. 

Explosion af Durham.—A boiler weighing about 2) tons was projected 
from its seat at Messrs. Henderson's Woollen Factory at Durham, in 1855 ; 
it ascended to a considerable height, and felt 300 yards from the place where 
it had been seated. 

(vrenver Mine.—-A cylindrical boiler exploded at the Crenver Mine in 
Cornwall in 1812. It passed through the Woiler house, and opened itself in 
the yard outside, where it was desenbed to have fallen “as flat as a piece of 

aper.” 
Facts of this nature were replete with interest, and should lead engineers 
to the consideration of causes and remerlics. 

Boilers red hot.--Mvr. Parkes then instanced several cases of boilers which 
had become red hot, and had not exploded ; one example was a set of three 
boilers, the tops as well as the bottoms of which were red hot, in consequence 
of the house in which they were fixed being on fire; yet they did unt explode. 
No water had, however, been pumped into the boilers whilst so heated. 

Explosions of hydrogen yas.—Ve was i possession also of several curious 
examples of ruptures and projections of vessels arizing from causes very dif- 
ferent to the foreguing, One case occurred in February 1837, at the Works 
of Messrs. Samuel Stocks and Son, in the Township of Meatun Norris, near 
Manchester. The boiler was 20 feet Jong, 9 feet wide, aud 10 feet deep, and 
weighed about * tons. On a Saturday night the water was blown ont of it 
through the plug-hole at the bottom. by the pressure of the steam. the man- 
lid not heing removed. On Sunday evening the fireman proceeded to take 
off the man-hole cover to clean the boiler; on entering it with a candle and 
lanthorn, a violent explosion occurred; and the man was projected to some 
distance and killed. On examining the boiler it was found quite dry, no fire 
hea alight, bo traces of water near it, and it was quite cold: it had been 
lifted from its seat upto the roof, which it destroyed, and the walls of the 
building were thrown down. There was no difficulty in accounting for the 
preaence of a combustible gas, as hydrogen might be evolved from the de- 
composition of the steam (which would remain in the boiler after the expul- 
sion of the water) hy the heated sides and bed of the boiler, and the atmo- 
spheric air which entered through the plug-hole or through the man-hole, 
when the lid was removed, was sufficient to form an explosive mixture. 
The projection of the man was the simple effect of firing the gas; but to ac- 
count for the entire boiler beigg carried from its seat, was more difficult. 
The figure of the boiler after explosion exhibited two distinct actions; the 
ends and sides had evidently been bulged outwards by the force of the ex- 
plovion within it, and the bottom had been crushed upwards by the force 
which raised it from its seat. 

Mr. Parkes thought the circumstances admitted of a satisfactory explana- 
tion, but would not then enter upon it. ax it involved the history and pheno- 
mena of projections of vessels from their beds with a vacuum within them, 
which he thought would be better understood after the reading of his paper 
on the “ Percussive Force of Steam and other Aeriform Fluids,” then in pre- 
paration for the Inatitution. 

The foregoing case of the formation of hydrogen gas in a boiler, after all 
the water had been evacuated, was confirmed by one which took place in a 
similar manner at the Sugar-house of Mesars. Rhodes and Son, in London, of 
which all the particulars had been furnished to him by Mr. Henrickson, the 
me - Aman entering the boiler with a candle and lauthorn to clean it, 
was projected to 4 great-height. No rupture of the boiler took place, as the 
quantity of hydrogen seemed to be comparatively small, and to be confined 
to the upper portion of the boiler, but a series of detonations occurred, like 
successive discharges of cannon. . 

These two remarkable instances showed the importance of attending to 
minute circumstances in the management of boilers. The practice of com- 
ay Wowing out boilers whilst the flues were intensely heated, was evi- 

ly dangerous, nor should it be done without removing the man-hole 


cover. 
‘Mir. Parkes felt that these notices 





of explosions were very imperfect with- 


ott drawings, and reference to décumentary evidence, but, as the subject had 
boba brought beford the. Eoetitution by Dr Schafbmrudl he honed thet they 
waonld be receivad as contributions to the stock of knowledge, and as illus- 

tentive of fhe précautions to be abaerved by attendants on steam engines. 
“Mr, Beaward. A Gis ee of the exalosionn of boiler arising 
ily agreed with die fornier i his opinion 
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of the causes of the majority of explosions. In all that’ he had witnessed 
the effects of, the lower parts of the boiler appeared to have suffered most. 
He was at the Polgooth Mine immediately after the explosion there, when 
seventcen persons were killed. In that case, hc was told that the boilers, 
were moved a distance of 7 or 8 feet from their seats, hefore any detonation 





was heard. 
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At the Hurlam Mine (which Trevithick had undertaken to drain for a cer« 
tain sum) an engine with a cylinder of 40 inches diameter was crected im- 
mediately over the shaft. Its power was not sufficient for the work re- 
quired ; the pressure of steam was therefore gradually increased as the depth 
became greater. Aft length the boiler, which was of an inimense length, was 
observed to have @ constant tremulous or sinuous motion at each stroke of 
the engine, and eventually it exploded. 

Boiiers in London.—It appeared that there werc fewer explosions of boilers 
in London, in proportion to the number employed, than in any other district. 
One reason for this might be, that fuel being expensive, it was used econo- 
mically, by maintaining a slow rate of combustion, and u regulur supply of 
steam, avoiding the intense action of the fire, which, iv the event of the en- 
gine standing stil} for a time, had a tendency to produce an explosion. 

Mr. Parkes attributed the small number of explosions of boilers in the 
veasels on the Thames to the practice of allowiug the steam to act upon the 
safety valve, instead of the engineer lifting it when the enginc was stopped, 
as on board vessels in the north, The sudden closing of the valve bad in 
many cases produced an explosion, 

While on this subject, he felt it necessary to comment upon what he con- 
sidered fallacious reasoning of Tredgold on the formation of hydrogen gas in 
koilers.* The passage he alluded to was couched thus :—* Hydrogen gas 
may be, and frequently is, furmed in steam boilers through the water being 
in contact with a part of the boiler which is red hot; and it scems to be 
regularly produced during the formation of steam at very high temperatures.” 
Dr. Schafhaeut! had shown, that the effect of water coming suddenly in con- 
tact with a part of the boiler which was red hot, was only to discugage in- 
stantancously a large volume of steam of very high elasticity. Mr. Parkes 
contended, that an instance of the sndden production of hydrogen gas in a 
boiler under such circumstances was unknown, and he much doubted the 
possibility of such an occurrence. Again, allowing such an event to be pos- 
sible, an explosive mixture of gases must be formed before the beiler could 
be destroyed ; and this could not take place so long as a sutiiciency of water 
was presen from which any considerable quantity of steam could be gene- 
rated, 

Mr. Monkin did not entirely agrec as to the non-formation of hydrogen in 
boilers under peculiar circumstances. We conceived the explosions which 
occurred in iron founderies, on the contact of the melted metal with wet 
sand, to be analogous. Tle believed, that when water was thrown suddenly 
upou red-hot plates, decomposition did occur. 

He had ounce cxamined a wagon-shaped boiler which had exploded; the 
top was thrown to some distance, and the hottur;n was depressed throughout 
its entire length. He believed, that by intense tiring the water had been 
nearly all cvaporated ; the bottom had then become red hot, the pressure of 
the steam had forced the bottom downwards when weakened by the heat; 
the water on cach side then suddenly flowed on to the heated part, and an 
explosion instantly occurred. 

Mr. Seaward had known instances of the internal tube of a boiler being 
collapsed without any injury to the external part or body of the boiler. He 
had always ascribed such occurrences to a deficiency of water; but Dr. 
Schafhaeutl’s explanation of the rapid transmission of force through the wave 
to the bottom would sufficiently account for the effects which had been 
observed. 

Mr. Dotkin believed, that in almost every case the unequal 
the exterior of the tube, arising from its not being perfectly 
the cause of its collapsing. 

Mr. Field was inclined to attribute all the explosions which he had wit- 
nessed to simple pressure. 

When steam, or a small quantity of water, was suddenly admitted into a 
dry heated vesscl, hydrogen gas was readily formed. We had made several 
sets of apparatus for the purpose. A strong wrought-iron tube was heated, 
and, being filled loosely with fragments of iron-turnings, steam was intro- 
duced and the gax was rapidly evolved. 

He agreed with Mr, Parkes in condemning, generally, the fallacy of the 
opinion of Tredgold, previously mentioned, as to the formation of hydrogen 
gas. Still, in a large boiler, almost dry, and of which a portion waa red hot, 
he conceived, that on the admission of a small quantity of water, hydrogen 
gas might be evolved. 

Elevation of boilers from their soats.—The President was unwilling that 
this conversation should terminate without endeavouring co explain*the cause 
of the elevation of the boilers from their scats. In his opinion, this might 
be satisfactorily accounted for by the action of atmospheric pressure. 

When an explosion took place in a boiler, a considerable body of highly 
clastic fluid was disengaged; a partial vacuum was thus created above the 
boiler, wiilst the fall pressure of the atmosphere was exerted beneath it. 
This would cause the boiler to rise from its seat, provided the atmospheric 
air did not at the same instant rush into it, in which case the bottom would 
he pressed downwards, and the upper part being torn asunder, as had been 
described, would then rise into the air with the elastic fluid. 


“® Tredgold on the Steam Engine, vol. i. p. 251. Edition by Woolhouse. 
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When it was considered that the superficial area of these boilers was abont 
GO aquare feet; that the pressure of the atmosphere was nearly 1 ton per 
square foot, and that the weight of the boilers was only 8 or 10 tons, it 
would be joi that the cause was quite adequate to the effect, with o 

vac 


very parti uum or inequality of atmospheric pressure. The case was 
omar ida to those in which light bodies were raised into the air by whirl- 
winds. 


He referred also to two cases of an equally uncommon nature, which had 
lately come under his notice professionally, and which he considered to arise 
chiefly from inequality of atmospheric pressure. 

The first occurred at the Plymouth Breakwater during the great storm in 
the month of February, 1838, when several of the largest granite blocks, 
weighing from 3 to 8 tons each, composing the surface or pavement of the 
breakwater, which, although squared and dove-tailed into the structure, and 
embedded in excellent cement to the extent of their whole depth, and thus 
forming & solid mass, were torn from their positions, and projected over the 
breakwater into the Sound. He attributed this to the hydrostatic pressure 
exerted beneath the stones, at the moment when the atmospheric pressure 
above had been disturbed by the masses of water suddenly and rapidly thrown 
upon the enrface of the breakwater. Blocks of stone were thus often carried 
tp a great distance, not s0 much by the waves lifting them, as by the vacuum 
created above them by the motion of the water, which exerted at the samc 
time its full pressure from below. 

The other case occurred during a storm jn the year 1810, when the sea 
door of the Eddystone Lighthouse was forced outwards, .and it strong iron 
holts and hinges broken by the atmospheric presaure from within. In this 
instances he conceived that the sweep of the vast body of water in motion 
round the lighthouse had created a partial and momentary, though effectual, 
wacunm, and thus enabled the atmospheric pressure within the building to 
act upon the only yielding part of the structure. 

Signals for Raikways. 

A letter was read from Mr. Edward Alfred Cowper, describing some ex- 
periments on the use of maroons as signals on railways. 

The maroons are either small tin cases, or cartridges of brown paper, charged 
with from 4 0z. to 2 oz. of gunpowder, mingled with which are 4 of “ Jones’s 
Prometheans,” which are smal) glass tubes, each containing a drop of sul- 
phoric acid; the tubes are surrounded with chlorate (hyper-oxy-muriate) of 
potassa, and are cach enveloped in a strip of paper. 

In the event of an accident occurring, which renders it necessary to give 
notice that an approaching train should be stopped at 2 given point, two or 
more of these maroons are fastened upon the upper surface of the rail by the 
strips of lead attached tothem. The wheels of the engine, in passing over 
them, crush the glass tubes of the ‘‘ Prometheans,” the sulphuric acid in- 
flames the chlorate of potassa, and causes an explosion of the gunpowder, 
which is distinctly heard by the engine driver, who immediately shuts off the 
steamt, ani! puts down the break. 

Mr. C. 11. Gregory had permitted several triels to be made with these 
maroons on the Croydon Railway. 

An engine was driven at full speed with a number of empty wagons attach- 
éd to it, and with the steam blowing off to create as much noise ay possible, 
yet the explosion of even half adrachm of gunpowder was distinctly per- 
ceived: he considered the invention to be practically useful. 
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Descriytion Of the existing and contemplated Raiiwrays and Machinery con- 
nected with the Granite Quarry on Dartinoor, and of the mude of working 
them. By William Johnson, Grosvenor Wharf, Westminster. 


Dartmoor is an extensive granitic table-lend occupying the heart of the 
eounty of Devon, and in which many of the rivers of this county originate. 


em hse 


it is in length from north to south 22 miles, and in breadth from east to | 


"14 miles. The height of the table-land above the Jevel of the sea is 
from 1000 to 1200 feet ; but the surface is broken by numerous masses of 
rock, which run ap to three, four, and five hundred feet above the ordinary 
level of the moor; these are ranged in short chaina, or they rise in rifted 
blocks, or in insulated hillocks, which cre distinguished as Tors, or provin- 
Gially Jars. 

The surface granite of Dartmoor, which is in detached blocks, in infinite 
quantity, had been ewployed in the neighbourhood for the ordinary purposes 
of building from time immemoria!, Quarried granite from Dartmoor was 
first brought into the market about 1420 by the Haytor Granite Company. 
A stone tramway was constructed from the Jaytor quarries on the south- 
eastern facc of the moor to the Stover Canal, near Newton Bushel, a few 
miles above Teignmouth, the nearest available port at which stone could be 
shipped, and by this means Dartmoor granite came into the market at con- 
siderable advantage, especially as the quality of the stone is such as to enable 
#% to compete with the best Aberdeenshire, and, for many purposes, the 
lightness of its tint aided by the Gueness of its texture, ond the almost un- 

od size of the blocks in which it could be procured without defect se- 
cured it a preference. The western face of London Bridge is main!y com- 
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posed of granite from Dartmoor. Dartmoor granite hag also ‘bean ‘intro- 
duced into many of the public bui in the metropolis; amangst others 
New Post Oftice, the Goldsmith's » Fishmonger’s Hall and Bucking- 


The establishmont of the Plymouth and Dartmoor Railway, which was 
completed in the year 1825, directed attention to the fine granite on the 
western face of the moor, by affording ready means of transport to the port 
of Plymouth for stone from Foggintor and other points adjacent. 

‘The length of the Plymouth and Darmooer Railway, from Prince-town to 
the Tide Docks, known as Sutton Pool, at Plymouth, is about 25 miles; 
though the distance from one terminus to the other, by the carriage road, is 
not more than 16 miles; whilst a right line, from point to point, does not 
exceed 13 miles in length, the greater length of the railway being occasioned 
by windings to save expensive works, and to obtain tolerably equable incli- 
nations upon which the trains might run down freely and allow the empty 
or alightly laden waggons to be drawn back without much waste of power. 

The whole rise of the railway from its toll-house in Plymouth to the 
Prince-town terminus, by the Prisons of War, is 1350 feet; which. upon the 
net distance of 24 miles between those points, gives a rise of 56°25 feat per 
mile, or a ratio of nearly 1] in 94. The road is almost entirely upon the sur- 
face, with occasional slight cutting and filling, and a short tunnel (30 chains 
in Jength) occurs within the fourth mile from Plymouth. The wagons or 
trucks used upon the line consist of a platform or bed, set upon two centres, 
on two under carriages, to alapt them to their work and to the excessively 
sharp curves and irregular surfaces that frequently occur upon the line. The 
power used in working the line is the gravitation of the load, assisted by 
horses, the return being by horses entirely. Three horses draw eight single 
waguns, or four double ones, with from 30 to 40 tons of granite down, and 
tuke the wagons back when empty. There are at present no plaves upon 
the line having gear worked hy fixed power, or as self-acting planes. 

The quarry which affords this railway its principal oecupation, is worked 
by the Haytor Granite Company. It is situated within a quarter of a mile 
of the main line of the railway, from which s branch is lajd into the quarry, 
at two miles from Prince-town, the floor of the quarry being at a level of 
48 feet above the turn-out, and 1260 fect above the level of the quay at 
Blymouth, from which the stone is shipped. 

The quarry is on the xide of the Mount known as Foggintor, at from 350 
to 400 feet below the summit. A gullet was first driven in horizontally, 
until a face of rock 50 feet high was obtained, presenting a most beautiful 
section of stone, in beds or layers of from eight to ten feet thick. The gullet 
has since been carricd forward from 110 to 120 yards, and extended laterally 
until the bed of the quarry presents a cleared horizontal surface of nearly 
4000 square yards. The benching onwards and outwards of the upper layers 
exceeds 2600 square yards, and the highest bench is 80 feet above the rails 
on the floor of the quarry. A considerable further extent of surface, heyond 
and above this, is uncovered of earth, and, the crust being removed, a ver- 
tical sectiun of the granite tor is exposed, of nearly 100 feet in height. 

A single blast in this quarry has been known to separate and remove 3000 
tons of stone, and single Liocks have been sent out weighing 20 tons, com- 
puted to contain about 250 cubic feet. 

From the lower benches, in the fave of the quarry, the stone has been 
taken up hy derricks, or moveable cranes, and placed by them in the usual 
manner upon trucks on the railways, laid on the floor of the quarry; whilst, 
from the topmost benches, the atone is delivered over the side of the bill, 
and skidded down an inclined plane to the mesons’ .sheds, where the ope- 
rations of converting and dressing are performed, aud from whence the 
blocks are conveyed upon railway trucks to the place of shipment. 

The existing facilitics for working the quarries, are now in course of fur- 
ther extension, by the construction of strong timber stages or scaffolds, with 
travelling frames, and upon the frames powerful traversing crabs, avoidi 
thereby the cxvessive labour and delay of lifting by the ordinary means 
derricks and cranes. These stages rest upon the floor of the quarry in front, 
and rin in parallel lines of 36 feet in width onwards upon the benches ac« 
cording to their heights, and give the means of taking up the stone wherever 
the blocks may be thrown out in blasting upen the different benches, and 
placing them at once upon the trucks on the floor of the quarry, by which 
they are taken to the inason’s sheds, so that the quarry is kept constantly 
clear, and the largest blocks of stone are moved out with the greatest pos- 
sible ease. An arrangement is in progress for trangferring the travelling 
frames, With the crabs upon them, from one line of scaffold to another, by 
which means power may be accumulated to almost any extent upon any one 
stagt, to operate upon blocks of extraordinary size. 

Foggintor granite is at present extensively used for all the purposes to 
which granite has been hitherto applied. Jt is superior to any ather in this 
country for steps, plinths, string and blocking courscs, ashlars, pedestals, 
obelisks, columns, cornives, and indeed fur all the purposes of architecture, 
because of the freedom and comparative ease with which it can be worked, 
being alike capable of the finest arris and of the fairest face, whether moulded 
or plain; whilst the purity and evenness of its colour, and the fineness of its 
texture in the deep beds, give it advantages not possessed in an equal degree 
by the prodace of any other quarry in Great Britain. Foggintor granite if 
moreover peculiarly fitted for the more massive works of the hydraulic arclie 
tect or engineer, on account of the magnitude of the blocks in whieh it 
procurable, It is in great demand for tho quoin, hinge, and“ “ © ~~~ 
dock anid other lock gates, for altars in graving docks, 2s .W 
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Raore and curhs of such massive constructions, and for bridge constructiona 
in all their varietics. Indeed, notwithstanding the facilities with which the 
work in the quarry is performed, the extent and depth of face exposed, and 
the case with which the blocks are got out of the quarry, and upon the rail. 
way, it has hitherto been found difficult to supply, with sufficient rapidity, 
the existing demand. 

The works at the Government Yard at Devonport—those of the magnifi- 
cent new graving dock now in course of constraction at Woolwich—Tenby 
Beacon in Pembrokeshire-——the Neale Memorial in the New Forest,.Hants— 
and the Nelson Testimonial—the retaining walls of Trafalgar Square—and 
the new buildings of. the Sun and Alliance Fire Offices, in London, are all 
supplied with granite from the Foggintor Quarry. Maay private works in 
various parts of England are also supplied with granite from this quarry, and 
the terrace walls and their approaches in the great quadrangle of Christ 
Church, Oxford, are about to be restored with Foggintor granite. Indeed, 
the fine texture and tint of Dartmoor granite adapt it peculiarly for terraces 
aval for the basements of buildings whose superstructure and other collateral 
pale are of Portland stone, Bath stone, or any of the best English free- 

nes. 

An important feature in the quarry now under consideration is the great 
depth at which the beds already accessible lie below the surface, yielding 
therefrom stone of the greatest degree of compactness and strength with 
perfect equality of colour; whilst the horizontal disposition of the rock 
allows of the removal of stone of fair forms, and in blocks of the largest size. 
Blocks have been sent from the quarries on Dartmoor even to Scotland to 
supply works there with sizes which could not be procured in that country. 
Sir Francis Chantrey’s bronze statue of King George the 4th, in Edinburgh, 
atands on a block of Haytor granite, and the statue of Watt, at Glasgow, by 
the same distinguished sculptor, is also placed on a block of granite from 
Dartmoor. 

Mr. Rendel bore testimony to the excellence of the quality of the Dart- 
moor granite, und to its peculiar fituess for any kind of work. The material 
was extremely good, and of sufficient finencss to admit of the most delicate 
moulds being made for it. It cleaves freely; there is little waste, aud pieces 
of stone of all sizes, from the smallest to the largest, can be readily obtained. 
He had, some time ago, taken the dimensions of a block, and found it to be 
67 feet in length, 5 feet by 8 feet at one end, and 3 feet by 5 feet at the 
other ond. Ifa great outlay were justified, this granite would be the cheap- 
est stone that could'be used. The President stated, that he had attempted, 
some years ago, to introduce this granite into the market by means of the 
canal, near Tavistock, and now that such facilities existed for its transport, 
he would direct public attention to the beautiful slabs, columns, vases, and 
forms into which the Aberdeen granite was worked, and express his hopes 
that before the British Ausociation next met at Plymouth, there would be a 
large manufactory of these articles in Dartmoor granite. The beautiful por- 
phyry of Cornwall might also be cmploycd in a similar manner, He could 
mention a remarkable instance of the durability of the Dartmoor granite. A 
slab which had been used as afoot bridge from time immemorial had recently 
been removed, and on the face, which had been tumed downwards, was a 
Roman inscription, showing it to be at least 2000 years old.—Mr. Eaton 
Hodgkinson, in reference to some questions which had been asked, respecting 
the strength of stone according to the position in which it was placed, stated 
that in all bodies of uniform texture the strength would be the same in what- 
ever position they are placed, but in bodies that are laminated the case is 
very different. He observedg very pernicious practice to have prevailed in 
the construction of many of our buildings, namely, the placing the stone 
without any regard to the direction of its lamination. He had extended his 
experiinents to a great variety of stane, and he found that cubes of granite 
When broken with the greatest care, break up at once into wedges. Some 
valnable experiments on the strength of granite were published in the Trans- 
actions of the Institution of Civil Engineers, hut the mode in which the ex- 
periments had been conducted was not stated, aud a distinction is drawn be- 
tween the crushing and the breaking force; but he thought that if the ex- 
periments had heen made by pressing the stone between two perfectly smooth 
plates a somewhat different result would have been found; the granite would 
have broken up at once without crushing, as was uniforinly the case in his 
experiments. He thought it important to interpose a thin substance, as a 
sheet of paper, between the plate and the stonc; the pressure by this means 
becomes more perfectly distributed. A remarkable connexion existed between 
the ratio of the forces of extension and compression, and tle angles at which 
the wedges or masses would slide off when broken by pressure. If these 
forces were equal, the wedges would slide at an angle of 45°.—Prof. Moseley 
remarked that the experiments of Mr. E. Hodgkinson were peculiarly valuable, 
. because he had not confined himaelf to cubes, but extended his experiments 
to other forms. 4A singular prejudice had existed in favour of cubes. The 
Commissioners appointed to report on the stone for building the House of 


ee on cubes, whereas rectangles would have been 


uf . 

Dr. Lardner’s Report on Raihway Constania'was read. Details of this paper 
‘were presented to the Association in the year 1839, and reported very fully 
in the Journal, vol..2, page 383, but ae the communication was then nicrely 
verbal, ad the rules of the Association require a:written report, the report 
was formally presented, and the reading led.to a.good deal of. discussion, but 
no new facts were elicited. 
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“ Report of the Commiliee on Raihway Constants.” By Edward Woods. 
In a preceding Report of the Committee (published in the 8th volume of 
the Transactions of the British Association), five various modes of ascertain- 
ing the resistance to the tractive power on railways were described, and their 
relative merits discussed, and a variety of experiments on one of these me- 
thods, viz., by observing the motion of a load down an incline, sufficiently 
steep to give accelerated motion, haviog been made, it appeared, that the re~ 
sistance inereased iu a degree previously unsuspected in proportion as the 
of the train increased,—but in what ratio, was not then determined, 
owing to certain discrepancies due, principally, to the varying effect of the 
wind at the time of the experiments. The Committee have continued te 
conduct their experiments in a similar manner, repeating them with various 
sizes of trains, at various velocities, on the Sutton incline, of 1 in 89 on the 
Liverpool and Manchester Railway, and on the inclines of 1 in 177, 1 in 265, 
and } in 330 on the Grand Junction Railway.* The data ascertained and 
given in the Report are,—1, The co-efficient of gravity on the inclination of 
the plane. 2, The initial velocity of train at some determinate point on that 
plane. 3, The terminal velocity st some other determinate point on the 
same plane. 4, The time elapsed in traversing the space intervening between 
these two points, 5, The space intervening. 6, The force of gravitation. 
7, The weight or mass of the train, exclusive of the wheels and axles. 8, 
The weight or mass of the train subject to the rolling motion, viz., the wheels 
and axles. 9, The radius of the wheels, 10, The distance from the centre 
of the wheel, to the centre of oscillation. Ifa body move down an inclined: 
plane without resistance, its velocity at any given depth below the level of 
the point where its motion first commences, will be equal to the velocity it 
would have acquired by a free vertical descent through the same height. This 
standard velocity being compared with the observed velocity of a body mov. 
ing down an incline, and meeting with resistance, the amount of that resist. 
ance can be assigned. This mode has been objected to, from the apparent 
inconsistencies in the results; but these may be readily explained ; and the 
Report shows a remarkable correspondence in the motions of the same train, 
when permitted to descend the same plane from the same point, provided the 
atmosphere be perfectly calm. The usual formula is applicable to three cases 
of aceelerated, uniform, and retarded motion; the co-efficient of gravity is 
greater than, equal to, and leas than the co-efficient of resistance accordingly ; 
and the requisite correction will be negative, zero, and positive, so that 
co-efficient of resistance may be found in all cases. The method of determin- 
ing this correction was set forth in the former Report. When the motion is 
uniform, the meau resistance for any particular velocity may be assigned ; but 
when the motion is accelerated or retarded between the two points of obser- 
vation, although the mean resistance may be known, it cannot be stated with 
accnracy, whether that mean resistance is due to the mean velocity, or to 
some other velocity intermediate between the limits of the initial and termi- 
nal velocities, because experience has not yet assigned the law of the corres. 
ponding increments of resistance and speed. The results which the tables of 
this Report present, are considered under the following heads: the determi. 
nation of the friction; the additional resistance produced by increase of speed 
in trains of different sizes; the effect of modifying the form of the front or 
end of carriages, and of other changes in the external surface of the train. 
Three first-class carriages were allowed to descend the Sutton incline from 
rest four times in succession, a length of 2420 yards. It appears that the 
resistance diminishes until the train attains the speed of 7°58 miles per hour, 
after which it increases: at 4°32 miles per hour, the resistance was 6°07 0. 
per ton; at 7°54 miles per hour, 5-6 tb. per ton. This remarkable and hitherte 
unobserved result is owing, probably, to the more perfect lubrication of the 
axics at the higher speed ; a certain thickness or film of grease is formed be- 
tween the brass step and the upper surface of the journal, and keeps the two 
surfaces wore effectually apart; at the lower velocities, the pressure of the 
step upon the journal has a longer time to act in effecting the displacement 
of the fresh grease which has been supplied from the box, and the resutt is,: 
a greater amount of friction. Eight second-class carriages were allowed to 
descend ithe Sutton incline; the friction was a minimum at 5°84 miles per 
hour. The following results may be deduced from the above-mentioned 
series of experiments. 1, The friction was least when the train was moring 
at the rate of about 6 miles per hour. 2. The total resistance was also least 
at the rate of about 6 miles per hour, notwithstanding the effect of the atmo- 
sphere at that speed. 3, The mean resistance of first-class carriages was 
never less than 5°6 Ib. per ton; aud of the second-class never less than / 79 tbe 
per ton; 6 and 8 tb. per ton will represent very nearly the mean of the resis- 
tances; and these values are used in the subsequent part of the Report. The 
motion of these trains being observed at lower parts of the incline, where the 
velocities were greater than the preceding, the resistance to the train of three: 
carriages was 8, 12, and 16 tb. per ton, at velocities of 22, 26, ond 29, miles 
per hour respectively, and the resistance to the train of eight carriages was 
11, 22, and 14} #b. per ton, at the velocities of 20, 25, and 29 miles per hour, 
Trains of 4 and of 6 carriages were impelled to the summit of the incline, 
and, the engine being detached, commenced their descent at the rate of 33 
and 26 miles per hour. They descended through the first half of the incline 
with a mean velocity of 34 and 29 miles per hour, and through the latter 
half, with a mean velocity of 37 and 33 miles per hour. Other series of ex- 
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* As Dr. Lardner's paper on “the Resistanee of Air to Railway Traina, 
(read at Now eels; and eyorled fully, with diagrame, Jourtial, vol, 2, P. 


343, was founded on these experiments, the reader had better refer to it. 
a ¥iT 4 


324 


periments were made on the Grand Juyction iuglines; and the result of the 
whole shows the existence of an opposing power, created at it were by the 
speed itself, far exceeding that hitherto suspected. 

A train of cight carriages weighing 40} tons was started down the Madely 
incline } in 177, at speeds varying fromm 23 to 26 miles per hour; the mean 
speed! attained was 254 miles per hour. The motion of the train became 
uniform, so that the coetlicients of gravity ond resistance were equal. The 
mean resistance of the train was 123 th. per ton. A train of four carriages 
was started down the iucline at 40 miles per hour, half way down the plane 
the velocity was reduced to 30 miles per hoar, and at the foot, it was only 
25 miles per hour. Four ether carriages were started at a velocity of 32°7 
miles per hour, they were retarded to 22-7 miles per hour, and proceeded 
with this uniform velocits to the foot of the incline. The results obtained 
in these experiments with the trains of eight carriages are of great practical 
importance, this being the nearest approach to the average passenger trains. 
30 miles per hour is a fair average speed. and the resistance at the speed is 
about 35 ts. per ton, or almost double the value of the friction only. The 
friction may he diminished bs proper attention to the tittings and the perfect 
lubrication of the axles, hut its reduction is of secondary importance in the 
economic working of passenger trains, which, from their high velocity, must 
necessarily bring into play large and independent sources of resistance. ‘The 
resistance to trains at different speeds being ascertained, the Committee di- 
rected their attention to the effect of external configuration on the resistance. 
A peinted body, as a prow, was fixed sutccessivels tu the front and 
end of @ train, but the differences ohserved were extremely slight. and such 
only aa would have occurred! with the same experiment repeated twice over ; 
the pointed figure, whether befure or behind, exercised no appreciable in- 
fluence on the rate of tie train's motion, or on the resistance of which that 
motion is the index. IE\periments were also instituted, to ascertain whether 
the carriages being sent with their square ends forward, instead of being pre- 
ceded by an engine and tender, would affect the results. but here also there 
Were uo greater differetires than might be expected in an experiment repeated 
twice over; and it may be fairly concluded. that the form of the front has 
no observable effect, and that whether the engine aud teader be in front, or 
two carriages of evel weight, the resistance will be the same. The inter- 
mediate spaces between the carriages were closed in, hy stretching strong 
cauvas from curriage to carriage, thus camverting the whole train into one 
unbroken mass. ‘The resuits were 1 favour of the train without canvas, hut 
the differcnces are extremeiy slight; it is certain that no additional resistance 
is occasioned by lenving open spaces between the cairiages, confining the 
intervals to the dimensions allowed in practice. 

he Committee having ascertained that the excess of resistance, after de- 
ducting friction, required for its estimation somerhing besides the elements 
of the dimensions and form of frontage, aud of continuity of surface, it be- 
comes important te inquire, what is the clement exerting so powerful an 
° ~ Their former Report contains the results of experiments with 
on the Madely incline Inaded to six tonsa each. and furnished with boarded 
fronts and «ides moveable at pleasure: the differences in the results attained, 
were then referred to the jucreased frontage alone. But the experiments 
detailed in the present Report having been made. it became probable that the 
increased resistance was in a great measure dependent ou the general volume 
of air displaced ; and the Committee recommend experiments to be directed, 
to ascertuin the effect on the resistance of diminishing and increasing the 
bulk of trains, the weight remaining the same. 

“  " "were also made with the view of determining the amount of 
moving power expended in working a line, and for this purpose, the character 
of the line, in respect of its inclines, the weight and bulk of the train, and 
the apeed at which the load is required to be conveyed, must be considered. 
The first of these alone is constant, depending on the nature of the acclivities 
and declivities. As an abstract question of dynanics, the power expended 
(the resistances being supposed constant, whatever the speed) is the same for 
a train travelling between two points on the same Jevel, whether the road be 
be level or undulating, a due allowance heing made for the difference of dis- 
tance traversed. On the level line of railway, the speed of travelling would 
be uniform, but on the undulating Jine #t would vary. Aud the real question 
is, will the increased velocity on the declivities compensate for time lost on 
the acclivitiea? Witl the average rate of speed over the whole line be diffe- 
rent: In order to obtain some definite result on the point, it was determined 
lo evend-a train from Liverpool to Birmingham and back, a distance of 190 
miles. reat care was taken in conducting this experiment, and the results 
are tabulsted in great detail; and the following remarkable inference may be 
drawn, that a train of 12 carriages diawn by the same engine can be convey 
td over a railway whose gradients range within the specified limits, in the 
same time as it could over a perfectly level railway of the same length. . In 
ardinary practice, an engine of the dimensions tried (the Hieclay would re- 
veive assistance up the Sutton, Whiston, and Warrington inclines (1 in 89, 
NG. and 80), twrt this was not the case in the experimental trip, and the train 
anconutered acelivitiés and declivities uot contemplated in the application of 
this theory, It may therefore be inferred that the opinion entertained was 
Correct, or that trains whose weights bear an ascertainable relation to the 
nature of the inclines they have to traverse, niay be made to traverse those 
inclines at an average speed equal to what the power of the engine can effect 
4g die thar eh ahh train ci travel over the Grand Junction 

Y Whe ateeper inclines of 1 in 96 being exeepted) ia as short a t 
f the line had heen absolutely level... oo - is — 
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Mr. Brune! remarked ou the inapplicability of resntts obtained froni trains 
rumivg down inclines to.the ordinary working of traine on railways. . Many 
of the results given: in the Report differ exceedingly from the resrits of ‘his 
experience in the working of the Great Western Rallway. The -cause ofthis’ 
discrepancy arose fram the manner in which the resistances were obtained, - 
In the train of carriages running down an incline, each carriage is slightly - 
pressed upon bv the next behind, so that the whole train is in the condition 
of a train that is pushed; and it is well known that the resistance of a train 
pushed from behind is much greater than of the same train pulled from be- 


fore, as the carriages are thrown ont: — 


“ Remarks on the Connexion which erists between Lmprovements in Pit- 
work and the Datu of Steam-engines ta Cornwall.” By Mr. Euys. 


After adverting to the adtuission of the truth of progressive increase of 
duty, it was shown that considerable changes have been made in the course 
of seventy years, in the methods by which water is lifted out of the mines in 
Cornwali; and that in comparing the duty of earlier periods, an allowance 
of the difference of the Imperial and Winchester bushel of coal ought to be: 
made. The distinction between horse-power aud duty, pointed out by Mr. 
Parkes, was alluded to; one exclades, the other includes, the friction of the 
pitwork ; and the remarks attached to each in Lean's report, show the ne- 
cessity of adverting to the different conditions of the pitwurk, in an attempt 
to estimate with accuracy the relative merit of different engines separate 
from the pitwork. In an endeavour, some time ago, to trace the causes of 
the great variation of the duty, a stnall amount of expansion was observed in 
engines remarkable for a low duty, and the reasons assigned were, cither 
weak pitwork ---tat rods—heavy load per square inch on the piston, and old 
boilers—-and often the joint action of the above causes. The strength of 
the pitwork. or of the boilers, in ditferent cases, seems to become the limit 
of expansion in the engines. In reference to deficiency of water from pumps, 
in proportion to the calculated quantities, on which duty is founded, two 
causes have operated in inducing a strong belief that it is les» than at any 
former perio: : 1. Greater attention to the pitwork bv the managers of the 
Mines, under whose care it is placed. to the exclusion of the engineers of the 
steain-engine by whieh it is worked; 2. The extended use of the planger 
pump-—the latter instantly showine the slightest defect of the packing, and 
allowing of an ess) remedy; while the bucket: pump, on the coutrary, does 
not show the defects in the packing: and the operation of tightening it is 
attended with great difficulty, so much <0, as often ty cause the repairing to 

delayed to the last aaoment that tle pump will lift water, The first 
cause, though it has a tendency to decrease duty in proportion to improved 
water delivery, bas ina still greater degree the tendencs to reduce the fric- 
tion of the pitwork ena gives loud: yeuit is not easy to assign the exact 
values. Om the whole, a reduction of tetal resistances probably occurs in 
shafts of equal depth. On the other haud. tue great increased depth of 
many shalt, obvious!) produces a greater proportional friction on 
load. Under these circumstances. it becomes the fairer method to select the 
duty of engines working the deepest shafts, for a comparison with the duty 
of the cariier periods, when engines were worked so differently as 0 7 | 
the steam. Mr. J. W. Henwood (Wheal Towan) estunates the deficiency of 
water delivery at 7 or $ per cent.; Mr. T. Wicksteed (E. Nolmbush) 10 per 
cent. water from three lifts measured and weighed ; Mr. Enys (Eldou's en: 
gine, United Mines}. 4 per cent., measured four strokes of the engine from 
one plnnger lift. The absence of attention in earlier times can only be as- 
sumed from the known habits of the miner, and the abeurd stories prevalent 
of particular instances of neglect, Another great, but almost inappreciable 
change, has occurred within the last ten or fifteen years, in the increase of 
weight in the ruds for a given load; but the circumstance of the greater 
weight of such rods again allowed of the reciprocal action of a still greater 
amount of expansion in Watt’s engines ; aud in the heavy pitwork, the accu- 
mulated force stored up at the commencement was restored at the end of the 
stroke ; the only loas in duty arises fram an increase of the friction of tte 
necessary balance weight; Lecanse, while a direct gain is obvious, the same 
mean power, by a greater amount of expansion, is obtaincd from a smalter’ 
quantity of water expended as steam. The present form of rod, with lifts 
alternately, where the shaft admits of this method, was probebly due to Wat, 
or Murdoch. Smeaton, at the Chacewater Atmospheric Engine, in 1775¢ 
seems to have effected the introduction of one rod for a portion of the shaft, 
and dispensed with the older practice of tying up to the arch of the beam a 
separate 30d for each lift. The plunger pump seems to have effected another’ 
change of some importance, in the velocity with which the larger portion of’ 
water is raised. The engines are usually made to go, out of doors, at rather 
nore than half the velocity. of the in-door stroke, the piaton moving in-door, 
from 240 to 260 feet, aud out of door: from 144 to 156 feet per minute; 
the velocity of the plunger, or bucket, is usually four-fifths of these amounts, | 
or 110 to 120 feet per minute. Still a portion of the water, from one-third 
to one-sixth,.is raised at three-fourths of the higher velocity ; and receutly ’ 
larger valves have been placed below the plunger than above, with a view of ' 
equalizing the resistance of the water on passing the valves.' A few'ex) — 
niente of trying an engine indoors at a very low: velocity have: been 
which may pesape be exende to determing the increase of pregeure die 
to different velocities of water in the pumps.. The column of merexty, how- 
ever, only becomes the measure of the:-tatal resistances of all kinds," 
cm gw sg» ~~ 28-88 practicable, to he separsted,.and : a 
to each es. nearly as our meang of observation, admit: -1i commencing txt 
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tion, after the state 
sible a greater power may be employed than is required to continue it. Still 
the term variable toad, formerly adopted by the writer of this paper, may be 
too strong, and the rapid action of the mercury may render it inappreciable. 
in an attempt to valae friction by the area of the rubbing surfaces of the 
cking of the plungers, it appeared the unanimous opinion of many of the 
est pitmen, that water could be kept from escaping with less friction by 
means of twelve-inch packing than with nine inch packing, in a twelve inch 
plunger-lift-—a circumstance that requires attention, not only in this, but 
probably under numerous other conditions. In regard to the effect of ex- 
pansion on the pitwork, in producing a variable strain during the load, it 
was observed, that with twelve times expansion on an engine recently erected, 
of Watt's construction, including clearance steam, the variation was as 8 to 
1 at the end of the stroke; but that in a new engine of combined cylinder, 
by Sims, in which the expansion after three times in a smaller cylinder in- 
doors, was increased about four times out of doors into a larger cylinder, and 
Which power was converted in-doors into a constant quantity by means of a 
balance, the variation would be about as 2 to 1; and in Hornblower’s or 
Woolf’s, if worked with high steam, that under the condition of twelve times 
expansion, including clearance steam, the variation might be roughly taken 
as 3 to 1—that the commercial part of the question of more or fess expense 
in engines or pitwork, would determine the relative advantages, on the whole, 
of each engine for lifting water from deep mines. Jt seems that expansion 
has not been carried out to so great an extent when the load is near the enc 
of the beam, and when the enormous balance weights, usual in Cornish pit- 
work, are not required to be applied, though it is obvious that this condition 
causes less pitwork friction.—fbid. 





KING'S COLLEGE. 


iy a prospectus that has reached us of the business of the ensuing session, 
we perceive that, in accordance with the intimation given in our last number, 
the department hithcrto known at this college as that of “ Civil Engincering, 
and of Science applied to the Arts und Manufacture,” is now designated the 
department of © Engineering, Architecture, Arts and Manufactures.” 

The course of instruction proposed for students in architecture iy as full 
and satisfactory as that for engineers has been found to he. Ht extends aver 
three years, and iy as follows: “ Mathematies; the principles of Mechanics, 
Mydrostatics and Acoustics; the theory of Coustruction; the elements of 
Chenustry ; Mineralogy; Geology: the principlus of Experimental Philo- 
sophy; Geometrical and Perspective, Ornament and Landseape Drawing ; 
Land Surveying; Machinery; the principles aud practice of Architecture, 
including Design and Composition, Construction and Architectural or Build- 
ing Surveying.” 

Mr. Hosking has been appointed to the Professorship of the Principles and 
Practice of Architecture, in addition to his former duties, and he is to be 
assisted by Mr. Andrew Moseley, a younger brother of the County Surveyor 
of Middlesex, and of the eminent Professor of Natural Philosophy in the 
same College. The drawing of eurichments will be tauglit under the direc- 
tion of Professor Tyce, of the Government Schuo! of Design, and Landscape 
Drawing by Mr. Cotman, who is well known as an artist, and for bis work 
on the Picturesque Architecture of Normandy. 
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BITUMEN. 


A new application of this material which promises to be of verv great ser- 
vice in engineering works, has lately been successfully practised by the Pa- 
risian Bitumen Company. The new application consists in cementing large 
masses of rubble stone, with the bitumen in a liquid state, and this has been 
successfully practised on a very extensive scale on the works of the Upper 
Medway Navigation Company in the following manner. 

The giver is divided into levels by weirs and lochs in the usual manner. 
Some of Miose wiers are constracted at great expense of squared masonry ; 
others are leas ¢xjensively constructed, by throwing in the rubble stone of 
the country to the desired shape and height of the weir; it may be remarked 
that no.cara is taken im bedding the stones, or in Jaying them, which is per- 
formed by the ordinary labourers of the country. The bitumen is then 
melted and run in between the stones, and the whole forms a mass of such 
solidity as to resist the heaviest floods, enti is perfectly impervious to water 
in every part, aed it is suppesed that it will not require one tenth of the re- 
pairs usually bestowed on weirs of:the ordinary construction. 

It may be noticed that previous to this material ‘being used, the repairs 
after the wintar floods, whidh are very heavy, were very great, and caused 
considerable interzuption to the traffic. oe 

The great adventages arising from using the bitumen in the manner de- 
scribed are.cheapness aud facility of constrnction-—« very considerable re- 
duction in the expence of repairs. Jt is. evident that this may be used to 
very great. advantage in foundations of-bridges or large ‘belldings, a forming 
& compact hody-capable of resisting any ‘pressure, beati 
may be imposed on it, aud becoming pecfectiy solid in Ave minutes after being 
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laid ; it wilt effectually prevent vermin from getting into houses. or burrow. 
ing near the foundations. — an i 3 

The manufacture of bitumen is now brought to great perfection by the 
same Company. Some beautiful specimens of tesselated pavement are 
being taid of different coloured bitumen, and floors of stations, churches, 
halls, &c., may be made very ornamental, aud equally durable with York- 
shire stone, whilst it is much warmer to the feet and not more than half the 
price. Oe os 








PRESENTATION oF A Preck or Pratk To Mr. Srorey, C.E.~—A piece 
of plate value 350 guineas was lately presented to Thomas Storey. Esy.. civil 
engineer, purchased by subscription and presented as a token of the respect 
entertained for that gentleman by the different parties connected with the 
great public works which have been completed under his superintendence. 
The plate was presented at the Fleece Inn, Darlington, after a samptuous 
dinner to which 62 persons sat down. The service consjated of an epergne, 
elegantly and elaborately chased ; a full-sized tureen ; two do. sauce-do ; four 
double vegetable dishes, with handles to remove, and to form: eight dishes; 
two 12-inch salvers; four salt-cellars, gilt inside; four spoons do. to match ; 
two gravy spoons; one fish slice ; one soup Judle; two do. sauce. (in the 
epergue, the turcen, and six other pieces, the following inscription, sur- 
mounted by Mr. Storey’s crest, was beautifully engraved :-— This service of 
plate was presented to Thomas Storey, Esq. C.E., by a number of his friends, 
as a sincere though inadequate tribute of the cateem and regard they enter- 
tain for his professional talents, and private worth.” Nicholas Wood, Keq., 
of Killingworth, C. E., presided, and John Harris, Eag. of Darlington, filled 
the vice-chair. In proposing Mr. Storey’s health, the Chairman said—- 

It has, bowever, been Mr. Storey’s lot to extend his services beyond the 
immediate district. Of the great line of communication between England 
and Scotland—the great chain of communication—-he has had the good for- 
tune to execute a link; and ! may add that it is a pretty long link, Now 
when f call to remembrance that it is 45 miles, L venture to say that this 
link will bear a comparisou with any other link in the chain between London 
and Darlington (immense cheering). Gentlemen, 1 have heard only one 
opinion of that link; which is, that it is the smoothest and best piece of road 
between Loudon and here (eheers}. When | mention a “ chain,” I speak of 
the great lines of conimunication—the great public railways, and when I 
allude to the railway from Darlington, | de not refer to the various local lines 
which me more immediately connected with the transmission of coals; but 
L allude to the line between Lork and Darlington, which | think will bear 
comparison with any of the great lines that le between this place and Lon- 
don (applause),” 


Removar oe tHe Nort Pier Ligur-nousz.— We have this week to 
record ove of the most ingenious efforta uf mechanical skill, which bas ever 
been exhibited in the town of Sunderland. The enterprising engineer to the 
Commissioners of the River Wear, Johan Murray, Esy., who has already mani- 
fested so mach ability in improving our barbour, and our noble piers, has 
long been engaged in erecting a new picr on the north side of the river, for 
the purpose of widening the entrance to the port, aud this being now nearly 
coimnpleted, it has hecome necessary to remove the lighthouse from the old 
pier to the present splendid erection. To give our distant readers an idea of 
the difticulty, we may state that the height of the lighthouse is 68 feet, and 
its weight 280 tons. It was on Monday last, the 2nd inst., every thing 
having been prepared for the attempt, that Mr. Murray carried the first part 
of his design into execution, and actually succeeded in moving the ponderous 
mass 20 feet 5 inches to the northwards. The nicans by which this was 
accomplished will seem very simple when explained to our readers; but in 
reality great ingenuity was requisite in overcoming difficulties, which, to 
many persons, seemed to present obstacles altogether insuperable. Five 
principal pulling screws were strongly fixed to the glacis in front of the 
building, and were attached to chains fastened to the cradle upon which the 
lighthouse stands. These screws were worked by 24 men. In addition to 
these, there were four screws behind the cradle to assist in propelling it, 
which were worked by three men each ; the total number of men employed 
on the occasion was forty. The cradle was supported on a great number of 
wheels, which travelled on eight parallel lines of rails, and the eutrance end 
of the bracing was supported on slide balks. Operations were commenced 
at half-past three P.M., and at a few minutes after eight it was safely landed 
on the new pier, where it now stands, without the slightest accident having 
taken place. The building is now intended to be carricd 150 yards to the 
eastward, or very nearly to the end of the New Pier, and for that purpose it 
will be blocked up in its present situation, until the railways and wheel tim- 
bers aré reversed, which part of the work will occupy about a fortaight, 
when it is iutended to resume the operations for ity removal.—Sunderiond 
Advertiser, Aug. 6. 





_ LEGAL CONSTRUCTION OF RAILWAY ACTS AS TO BRIDGE 
BUILDING. . 


Lhe Query Vs Walker, and. Anatier, and the Birmingham ond Gloucester Rail- 
ew penpetl = D, Montpalicr Strcct.)}—This waa an indictinoat against the 
Ritmiagham and Gloucester Railway hei ao Ba a nuisance, The bill-was 
en removed into the Court of 


ape cP GEERT el A ALIEN IIE TERI SEIT LTTE LEE ILD 
Qucen's Bench, by writ of certiorari obtained by the defendants, it came dawn 
wo be tried on the civa! side. . 

My. Serjeant Gowlburn. Mr. Humfrey, and Mr. Daniel appeared for the 
sherpa and Mr. Hill, Q.C.. Mr. Clarke, and Mr. Spooner for the de- 
endants 


It appeared that the company had creeted a bridge for the purpose of 
carrying their railway over Montpelier Street, at Highgate. near Birmingham, 
which street it crossed nearly at right angles. The 46th section of the Com- 
nany’s Act of Parliament provides, “ that where any Lridge shall be erected 
oy the said company for the pee of carrying the said railway over or 
kexoss any public carriage read the span of the arch of such bridge shall be 
formed. te Y shall at all times be, and be continued, of such width as to leave 
a clear and open space onder every such arch of not less than 15 feet. and a 
height from the surface of the road to the centre of such arch of not less than 
1G feet. and the deseent under any such bridge shalt not cxeved one foot in 


By the 48h section of the same act it is provided, that * whenever the said 
railway shal} cross any public fuorpath net on a level. the sid company shall 
raise or lower the said footpath so as to preserve an ascent or descent, as the 
case may require, of Not more thar one foot in 13 feet.” 

The span of the bridge jn question over the carriage way was 16 fect, heing 
gyne foot more than the span mentioned inthe act, bet about four feet leas 
dhan: the original width of the read. The company had at first intended to 
obtain the required height of 16 feet under the arch by lowering the surface 
of the rond, but at the request (as was stated) of some of the neubbourns 
iwhabitants, who apprehenied inconvenience from such a declivity, they hs 
oely lowered the roud about seven feet. leaving a headway of ten feet eight 


When, however. the bill of indictment had been found against them, they 
exeavated the road about five feet more, but not. it appeared, sufficiently by 
about six inches to give the full height of 16 feet. This excavation rendered 
lt necessary to build retaining walls of 96 yardsin length to support the foot- 

hs on each side of the carriage way. the thickness of these retaining walls 
feing an encroachment on the original width of the carriage way till they 
reached the bridge. At first no joiner had been made for the footpaths, 
beat. su ently the piers of the bridge bad been cut through. and the fout- 
a een carTi thrapeh them, descending under the railway by steps, 

ascending in the same manner on the otber side. 

Mr. Serjeant Goulburn opened the case on bebalf of Mr. Cnett, the prose- 
itor, the proprietor of an estate in the neighbourhood, and contenJed that 
be company were bound to preserve the road of its original width, and had 
0 Fight to contract it by means of their bridge; that the width of 15 feet 
nentioned in the act was a provision only applicable to cases where the road 
xad been originally of no preater width, or of less width than 15 feet, and 
was the minimum, not the maximum width which the company were bound 
wo leave ; that the company were not justified in lowering the surface af the 
wad, but eaent to have obtained their height of 16 feet fram the surface of 
the road to the centre of the arch, by taking the railway across the road at 
whigher Jeve}; that with respect to the retaining walls they were an en- 
wroachment npon the approach to the bridge, and were not justified by the 
act; and with respect to the fu.otpaths the company had nv right ta contract 
their width where they were carried through the piers of the br.dge, nor to 
ae them underneath the railway by means of steps. 

r. Justice Parke, on the counsel for the prosecution calling Mr. Horn- 
ower. architect and surveyor. of Birmingham, as the first witness, suggested 
tiiat the case appeared to be a question of law upon the coustruction of the 
act of parliament, more than a wuestion of fact, and enquired if the facts could 
wot be agrecd 1 4 It was ultimately arranged that Mr. Horntdower's exa- 
mination should be proceeded witb. as the sliortest way of eliciting the facts, 

ich were proved by him to the eflect above stated. 

Mr. Justice Parke then ruled:—I1st. That the company were nat bound to 
preserve the road «fits former width, but had a right tu contract it by meany 
of the bridge, provided they left a width of not less than 15 feet.—2nd. That 
the company had a right to lower the surface of the road in order to obtain 
# height of 16 feet under the arch. and that they might lower the road either 
wfore or after they had built the bridge.—%rd. That the company had no 
night tocnntract the earringe way in its approach to the bridge hy the re- 

ing walls.——4th. That the comPany had not complied with their xet by 
carrying the footraths under the milway by means of steps; but as this plan 
appeared the must cunvenient to the public, and as the sloping of the fuot- 
pati:, in lieu of steps, would render it necessary to underbuild the bouses, the 
court vould not compel the company to alter the footpaths. 

At the suggestion of the judge. and by the consent of the parties. a verdict 
was entered for the crown, the company entering into a rule to widen the 
ae way by pulling down the retaming walls, and throwing them back 
into the footpath, and undertaking to lower the road still further, so as to 
leave a height of 16 feet clear from the surface of the rvad to the girders of 


The ct to be taxed by Mr. Hildiich, 
q ren ¥. Same.—ihis was an indictment for a similar no ¢ in 
Highgate Place.—A like verdict was takhen.— Midland Counties Herald.” 





ST. GEORGE’S CHAPEL, WINDSOR, 
August 2. 

For some years past the grand western window of this edifice has been 
considered to be in ag extremel dangerous pusition, and very fur from 
secire, in cunsequence of its bulging considerably inwards in many of its 
Paris to the extent of several inches. we 

About 10 or 12 years.since, the Jate Sir Jofiry Wyatville minutely examingd 
the atone work uf the window, and in consequence of his report it was deter- 
mined it should undergo the necessary repairs under Sor Jefiry’s superin- 
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tendance ; but, in conseguence of the azchitect’s then engagements, tha ry- 
pairs were nof proceeded with, 

The Dean and Canons, however, have just decided that the maasive stone 
work shall be taken down, and the whole window entirely rebuilt, Preveryi 
the valuable stained glass it contains for replacement. The exeontion of 
work, which will require the greatest care, 30 as not te injure some of the 
finest specimens of painted pies in the kingdom, hres been intrusted to Me. 
Blore, the architect, by the Dean and Canons. 

The great painted. window, over the altar, ing the Resurrectiun of 
our Saviour. divided into three compartments, designed by the late Benjamin 
West, and executed by Messrs, Jarvis and Forest, in 1788, has hitherto been 
Secn ta erent advantage, in consequence of the three windows on. the north 
and south sides of the west-end of the choir having been darkened (to give 
Greater effect to the design), and painted over with the arms of the Sovereign 
and Asights Compantons af the Order of the Garter in 1782, 1799, 1808, and 
1812. The arms of ench knight are encompassed with the Star and Garter, 
aad snrmuunted with Irian crest and coronet. The George is beneath, 
to a bluc riband, on which the Christian name and title are iuacribed. These 
Six windows are to be immediately taken out, «nd for the darkened glass 
there is to be substituted transparent painted glass (containing the arms of 
the Sovereign and the Knights, and other heraldic devices), thus giving an 
air of great lightness and elegance to this part of thechapel, although, at the 
&ame time, very materially diminishing the grandeur and effect of the large 
painted window over the altar. 

One of the windows was Recucted on Saturday July 31, and jud ing of 
the effect which will be produced from this one only, the alteration decided 
upon by the Dean and Canons will greatly improve the general appearance 
of the interior of the chapel. It will only require the remuinder of the wie- 
dows of the chuir, which are now plain, to be of stained glass, to render St 
George’s Chapel one of the most imposing and magnificent sacred edifices in 
the kingdom. 

The painted glass for the six windows referred to has been executed by and 
under the superintendence of Willemout 

Except on Sundays the chapel has been clase] for several weeks past, in 
order that no delay may take place in the completion of the work. 

"The splendid organ, which is considered to be one of the finest Instruments 
in England, has just undergone a thorough repair by Gray. The oli keys, 
which were upwards of 50 vears old, and completely worn through, have been 
replaced by new ones, and several additions have been made to the pipes. 

As soon as the improvements now in progress are cumpleted., it Is the ine 
tention of the Dean and Canons that the whole of the interior of the c ] 
shall underga a complete and thorvugh cleansing and repair. Nothing has 
been done to the chapel in these respects during the last half century. 





THE RIVER CLYDE. 


At a meeting of the River Trust held on Tuesday, 27th July last, Mr. James 
Hutchisun called the attention uf the Trust to a matter of the last importance, 
viz. the extent to which the river should t+ widened. In the Rill which hed 
lately Posed Parliament powers had been taken to widen the river vast] 
Leyond its present breadth, but if these powers were acted upon to their fal 
extent, the time occupied in the operations. and the vast increase whieh it 
vould cause in the expense of dredging and maintaining the extended river 
at the proper depth would be such as to pee the Trust in a mo« dangerous 
position; and Mr. Bald had given it as his opinion that it might be prey: 
tive of ultimate ruin. Mr. Bak! had. however, prepared a plin uf the con- 
templated improvements, similar to those which bad been approved of in 18386, 
and though this phan did not widen the river to the extent which they had 
power to widen it by the Act of Parliament, still it must be admitted by all 
that 1t would improve the river sufficiently to accommodate the most exten- 
tive trade which could be reasonably expected to belong in after years to the 
harbour of Glasgow. 

Mr. Bald briefly addressed the Trust. in explanation of his plans. From 
his remarks we learn that the width of the river from the bottom of harbour 
(at which it is intended to commence operations.) down to Renfrew, varies at 
present from 165 to 190 feet, Lt was his intention, however, to merease this 
width to 300 feet at the bottom fof the harbour; to 310 at the mouth of the 
Kelvin, and to 325 at Renfrew Ferry; and at the saine time to “ sweeten” 
the course, or, in other words, ty reniove angles and jutting points, and to 
make the line a straight one. If the Clyde were thus widened it would be 
sufficient for any increase of trade that would come fo it. By not going bee 
yond this proposed width, the channel would deepen itself, aud of the pro- 
gress of this deepenin aby they had that day an example in the arrival 
mn their harbour of a ship drawing 17 feet water ; ‘and he anticipated, that in 
a few years, if the large or extended plan were not adopted, that the depth 
would increase tu from 18 to 20 feet. He considered the proposition to ine 
ereass the width of the river to 400 feet, beginning immediately below the 
h . ta be most unwise, and one which he would net advise, even though 
the Trust might possess the means to execute it. It take 70 years to 
complete the operations aceording to this extended plan, and when once 
fini the expense of maintaining it would Le absolutely: ruinous, 

To a question froro Mr. Burns, 

Mr. Bald replied, that it was a law recognised by all engineers that if the 
channel of a river were widened beyond the bra gbabcs of its depth, it be- 
came more shallow, from the slower mation of the current. If, on the othet 
hand, it was narrowed beyond this proportion, it had a tendency to 
deeper from the more rapid motion of the stream, particularly in Jand floeds. 
He instanced three places in the river, the harbour Leing oue of them, w 
deposits were continpally taking place, from. their vavaually wide-—~ 
Were it otherwise, this silt or deposit would be at unce removed by the lind 

@ sea. : 


‘Waly 


_ .Mr,-igmes Gutobison explained, that. at the time it was resolved -to | 
powers to widen the river & a raat extent by the last Bill, Mr. Walker, wpon 
making out the plans, informed them that if the breadih of the river was at 
any time extended according to these plans, they must make up their minds 
to the maintaining of it by dredging being immense. 

After a conversational diseussion of ‘some Jength, it was finally resolved 
that Mr. Boli’s modificd plans should ‘be adopted, and, az we understood, 
that operations should be commenced immediately. —Glasgow Argus. 


STEAM NAVIGATION. 


The Tron War Steamer cigs agrees perceive, by the Caleutta pa 
brought by the India mail, that this vessel, which was built by Mr. John 
Laird, of North Birkenhead, for the Kast India Company, has arrived at thut 
port. She is about 500 tons measurement, armed with two 32-pounders and 

small guns, and is exactly the same size and model as the former iron 

war steamer, the Nemesis. She was to sail for China about the middle of 
June, to join the expedition. It was reported in the Bumba Papers, that 
two armed steamers, the Ariatine and Medusa, both built by Mr. Laird, 
carrying each two 26-pounders, would be ordered to China: they would 
make an effective flotilla of four powerful iron armed steamers attached to the 
expedition. and, from the services rendered by the Nemesis, are likely to 
rove 4 great acquisition. The enw ing extract of a letter, dated Calcutta, 
Bune 5, gives an account of the Phiegethon :—* 1 am too full of business to 
write at length juat now; but you will be delighted to hear we arrived at 
this place on the 22nd of last month, as sound in hull, boilers, and engines as 
when we left England. We have had some severe trials, oni large share of 
stormy bad weather. The Phiegethon, in bad weather. Hs surpassed my 
most sanguine papecstlone: and having gone over 17,157 miles without strain- 
ing a rivet, will I consider quite carry out the principle that these sort of 
p> ieeg can navigate in security between Mngland and india.”—Liverpool 

jon. 


The Steam Ship “ Admiral."—In these days of stcam triumphs, we have 
frequently had to record the achievements of mechanic art, as applied to 
ateum-ships of leviathan dimensions, as well as of the ecnsummate skill dis- 
played in the perfermauce and management, and we remember few that have 
possessed preater claim to public attention than the splendid steamer Admiral 
now running between Liverpool and Glasgow, the same line on which the 
Achilles, Commodore, Actaon, City of Glasgow, and Princess Royal. al) splendid 
steamers, are employed. The Admiral is a vessel well worthy of her name 
and lineage, and, whether the size and beauty of the ship, her excellent ac- 
commodations, or the great power and perfection of her machinery be the 
object of admiration, it must be admitted, that in each of these departments, 
she has never been surpassed. The engines supplied to this vessel are of un- 
usual power and beauty of construction, fitted up with expansion gear, and 
coerce all the latest improvements: they were produced at the Glasgow 

uican Foundry, and are of 200 hurse power. 11 is a matter of great interest 
to witness the cleanliness and order always observed in the engine-rocm, and 
the Sage care and attention of the engincers are particularly worthy ot no- 
tice for skill and sobriety : neither is the D Shae esideratum to a landsman 
(roomy aecommodation) to be forgutten. There are 107 sleeping berths, all 
of the most ample dimensiuns, a limited number of which are divided off into 
State apartments. The grond salon, around which these state apartments 
are artanged, isa magnificent room, and unites extreme comfort with ornn- 
ment; on either side of it tables ure ranged with elegant seats of richly 
carved oak, uniform with the chase panelling and groined root. The cntire 
fittings are of the most costly description, and the cuisine is excellent and 
cheap. ‘The range of the dmiral’s deck is 220 feet, it is perfectly flush, and 
forms a beautiful and unbroken promenade. The Admiral is a vessel of the 
same class and under control of the same business management at Liverpool 
as the Halifax line of steamers, and the same system of speed, ranetnality, 
and good order whieh bas obtained an exalted reputation for the Allantic 
steamers prevails here, and hus met with equal success.—Morning Herald. 


MISCELLANEA. 


ELECTRO-MAGNETIC PRINTING. 


Qn Monday, 2ud-ult., the first public exhiLition of Mr. Bains‘s electro- 
magnetic printing-machine took place in the Lecture-room of the Royal 
Polytechnic Institution. 

apparatus consista of a dint-plute, inseriled with the aljhabet and 
numerals, with a revolving hand, worked by ordinary clck-w ork, On the 
other side of the room stood the important portion of the invention—that 
Which furnished irfype the communicaticn to be sent forth from the dial- 
plate already deserted. Between thes» two machines a connexion (capable 
“~~ extended in practice to any length) by means of wire conductors, 
communirating with two electro-magnets placed on a frame, and connected 
With a cylinder covered with paper. upon which the type was to leave its im- 
a, 8 horizontal wheel, in which types to correspond with the lette.- 
and figures on the dial were fixed. This wheel waa ingeniously brought in 
contact with an inking roller, aud these three portions of the machine were 
all brought into motion horizontatly. 

The party directing the communication stands at the dial-plaie first de- 

» nnd fixes a peg under the letter desired to be communicated, The 
eet its rotation until tte progress is arrested 
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by eoming-in contact with the peg. A small trigver ia then pulled, the gal- 
vanic eapd is then brought to bear by the aid of the cummunicating wires 
upon the two electro-magnets, with their machinery on the second frame, 
_ Hn letier thus communicated is printed upon ihe paper affixed to the 
nder. 
Vthe operations excited universal admiration, and the machine itselfis well 
worthy the attention of the curious, for though ut present it may fail asa 
y means of communicating information in print, still by the adoption 
of.a code of signals (by which one letter or character might be construed to 
denote a sentence or describe a subject) the invention might be made ex- 
tremely valuable in the times in which we live. 


Electro-magnetic Exhibition.—A very interesting exhibition has been lately 
opened at No. 8 St. Andrew Square. Kdinburgh. It consists of several 


working models of different machines, such as a turning-lathe, a printing- 
machine, a saw-mill, and a locomotive carriage, driven by the power of 
electro-maguetism. The inventor of these models is Mr. Robert Davidson, 
an ingenious mechanic from Aberdeen, who has been engaged upon them for 
the last four years, and who has succeeded! in effecting several improvements 
in the application of electro-magnetism, which promise to be of great prae- 
tieal value. He is the firat, we understand, who has employed the electro- 
magnetic power in producing motion. by simply suspending the magnetinn 
without a change of poles. The mode employed by Jacol.i, Davenport, and 
Storrar, consisted in keeping the repulsive power (which is equal to a third 
only of the attractive power) in operation during the one half uf the time, 
and the attractive power dung the other half. Mr. Davidson's discoy 
consists in a simple and extremely ingenious method of ecmmunic:ting an 
cutting off alternately the galvanic current to and from a pair of clectro- 
magnets that always act attractively, so as to-exert a constunt moving force 
upon the machine which is put in action. Jt has received the approbation 
of numerous scientific gentlemen, who consider that Mr. Davidson has suc- 
ceeded iu showing the perfect np pueauiley of m-gnetism as a motive power 
io engines of e.ery description. lt would no doubt be desirable, however, to 
see experiments tried on a larger scale; which Mr. Davidson. we understand, 
is anxious to do, but is deterred by the want of funds. —Seoftsnan. 


Travelling by Electro-maynetie Power —We sre informed that a distance of 
57 miles has been travelled on the common ruad, in a Bath chair, by electro- 
magnetic power, in one hour and a half; and further, that the appfier comes 
over daily frum St. Alban’s to the Bank of England in the said chair in half 
an hour at an expense of mxpence, The madel of an electro-magnetic engine, 
which has heen exhibiting at the Adelaide Gallery far some time, is an in- 
stance of ingenicus mechanic arrangement, wherely eontact is broken and 
renewed, the poles reversed, &e,; and from its performances gave great pro- 
mise uf practical powers on a larger scale. The battery employed is the 
nitric acid. or Groves battery. Of the invention that has done the great 
feat. and estab'ished the suecessiul Aerie of this wonderia) agent, we 
know little more than its sncerss. We heir that the inerease of power is due 
to the discovery of a new ecmbination of clements ; that this is the secret of 
the moving power; and thai the battery is to be the subject of a a patent.— 
Literary Gazette. 


Edinburgh and Glasgow Railway-—1t is gratifying to observe the incessant 
exertions which are making everywhere on the line in the vicinity of this 
city to get this national undertaking comp'cted. The magnificent entrance 
to our great funnel 1s drawing to a conclusicn, while the bookmg and other 
offices are a'l but finished. ‘Che landing and departing platforms sre now 

etting very handsome sheds, with elegant cast iron supports set up; and 
the ground is clearing out for laying the permanent rails, Yesterday ‘Mr. 
John Craig, the mineralogist, mude a survey of the tunnel. in furtherance of 
the objects of the British Association, and proceeded right through it, in 
company with the very polite and spirited contractor. Mr. Marshall. Amongst 
many other geological specimens got in_the journey, we saw perfect masses 
of the Nucula Tunrida, Products Scotia, Producta Martinnii, Bellerephon Urii, 
and Apiocrinites, imbedded in a shale. above a two feet limestone, with many 
other interesting reniains of a period lung before the creation of man.—Glas- 
gow Constitution, August 4. 

London and Brighton Raitway.—The Brighton terminus is now completed 
externally. <All the works are on a magnificent seale ; and the passengers 
shes ani station vie with any works of 1 similar kind in the kingdom. The 
station is even larger than that at the London terminus of the Birmingham 
Railway in Euston-square: and the edifice forms a pleasing and prominent 
object from various parts uf the town.— Brighton Gazette. 

Bristol and Glocester Railway —The worhs an this line are proceeding rapidly 
in the neighbourhood of Wickwar, where 600 additional labourers have been 
put on this week.—Glocestershire Chronicle. 

Cheltenham and Greet Western Union Ratlway-—Contracts have been taken, 
ard jn some instances the works have been commenced, for carrying on this 
line from its present terminus at Cirencester tuwards Sirvud and Glencesier. 
Cheltenham Looker-on. 

Paris and Ronen Railway—This great work is proceeding rapidly, under 
the superintendence of Mr. Locke ; and we understand that thirty-five miles 
of the Paris end of the Tine will be opened early in the spring of neat year. 

Railroad from Berlin to Tlamburgh on the right bank of the Elbe-—The Hameo 
hurgh Gazette, under date Berlin, the 24th ult,, announces that a commence- 
ment had been made in this afar. The provisional committee was appointed 
definitively, with power to adopt resolutions, This enterprise was calculated 
to consuhdate the interests of so a | peupie, that the most perfect accor- 
dance was necessary. ‘The number of subscribers amounted to 9,000. 


Ruilway Filters.—For some time o number vf raen have been employed in 
the erection of filters on the top of the terminus of the Greenwich Railway, 
for the purpose of supplying the engines with pure water, it having been dis- 
covered that the water that has been used bas occasioned considerable injury 
nnd weer to the machinery. There are also similar filters erected at the 
New Cross station, on the Croyden tine. 
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navigation of the windward ji : : | 
Jamaica, so as to enable bey to avoid the Morant were a dangerous reef 
of rorks, 25 miles southward of that point. having been long felt. by the au- 
thorities of the island. they have determined upon the erection of a tower 
and lights for that object, upon the recommendation und unter the direction 
of their cynsulting engineer, Mc. Alexander Gorton, and it may now be seen 
in a very advanved. state of forwardness, from the road at Pimiica, erecting 
on the works of Charles Robinson, proprietor of the Jong-known establish- 
ment of Bramah and Seus. | ft fonus * most conspicuous and imposing object 
as it reats its head. above the surrounding buildings; and when completed to 
its full- height, 100 feet, will doubtless attract inueh natice from its novelty. 
The diameter of the base is 18} feet, taporing gradually to 11 feet under the 
cap. which supports the Jantcrn containing the lights and reflectors, which, 
with the actuating =yperets for revolving the lights, are cunstrncting by 
Deville, of the Strand. 

The Dry Rot. Government have recently ordered the opening of the fungus 
pits in Woolwieh dockyards, which had heen closed in August, 1836. for the 
porpése of testing the virtues of Sir W. Burnett's process for rendering wood, 
cordage. and all descriptions of woollen free from the effects. of dry rot. The 
result. it would appear from the reports of the officers deputed by the Ad- 
miralty to superintend the experiments, is in every way suecesstul. the pre- 
pared wood being as clear and sound when it came out as when first deposited, 
—Javentors’ Advoruic. 

Thames Tunnel.-The shatt of the Thames Tunnel on the Wapping side of 
the river. in which the circular stairease is to be formed for foot passengers, 
bus now almost entirely disappeared, and uot more than five feet uf it ap- 
pears above the ground. A month age it was on a level with the fops of the 
adjoining houses, and ifs gradual sinking as the earth below is excavated has 
excited the surprise of the iuhalitants. Indepth it is 80 feet. and it will be 
raised Hi fee! higher. and again sunk. Since the engineer of the Tunnel, Sir 
Isamburd Brinel, and three other gentlemen, passed unter the driftway con- 
wecting the shaft with the Tunnel. many others have passed from one shore 
to the other by the same meaus. The completion of this stupendous work is 
¢lose at hand. 


Aaphalte—For sume time past the Seysse! Asphalfe Company’s men have 
been avtively engaged un the New Junction line of the Greenwich Railway. 
in covering the arches, which when completed will extend over a space ol 
400,000 firet. 


New Steamers.—On the 2) st instant a fine stvam vessel was Jannehed from 
the building yard of W. Pitcher, at Northfleet. She ?s for the Sicilian Go- 
vernment. and named the * Maria Teresa,” her tonnage ts about 300. and the 
cullective power of her engine will be 120 horses, manufactared by Messrs. 
Boultan. Watt & Co. ef Soho. A seeond vesse! for the same government is 
ain considerable proxress. of sinalier dunension to carry two 5f-horse engines, 
from the same establishment. 


A Miniature Steaner called the “ Fire Fly." has been astomshing the fre- 
quenters of the Thames by its rapid evolutions on the river, she is a moderate 
sized boat propelled by lericssun'’s propeller fitted iu the ster and driven by 
two oscillating engines, set hor:zontadty, and at right angles the erank shaft. 
The diameter of the cylinder i» uly 3 inches, and 6-inch stroke, making 180 
to 200 atevkes per minute, worked with high pressure steam of 50 to 6016, on 
the syvare inch, generated by a very compact locomotive boiler. The engines 
and boiler were ree constricted by Mr. Warriner, formerly a papi of 
Measrs. Braithwaite, Milner and Cv.. the engines possess several improvernents 
worth peronuceng = larger engines. particularly the method adopted uf'con- 
veying the steam mto the cylinders instead of through the gudgeons, ‘upon 
which the cylinders oscillate. She steams about 8 to 9 miles per hour through 
the water, and has run with the tide from Blackwall to Westmiaster Dridge 
in 50 minutes. 

Captain Eriesson is now im New York. and engaged by the American 
Government to construct two enyines of 1,000 horse power collectively for a 
large sea-going vessel to be propelled by the Captain’s propellers. 


Galvano- plastic Cants.—A, letter from Munich informs us that the celebrated 
Bavarian sculptor Stigelmayer has brought to such a pitch of perfection his 
galvano- plastic process, that its effects woukl be deemed fabulous were they 
not publicly exhibited in the Museum of the Society of Arts. In the space of 
two ur three hours colossa! statnes in plaster ate covered with a cont of 
copper, which takes with the greatest acevracy the most minute and delieate 
touches. giving the whole all the appearance and solidity of the finest casts 
in bronze. M.Stigelmayer has also applied his process to the smallest objects, 
as flowers, plants, and even insects, fells a them out with such accuracy, 
that they seem to have been executed by the bands of the most skilful artists. 


Highest Chimney in the World-—The highest chimney in the world is st the 
soda ash Apenvcngaragt Oe James Muspratt. Beq., near Liverpool. [t is the 
enormous height of 406 feet above the ground, 45 feet diameter inside at the 
base, 9 fret ditto at the top, and contains nearly 4,000,000 of bricks.—Daily 


paper. 





LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 28TH JULY, TO 27TH AUGUBT, 1641. 
Six Monthe allowed for Enroiment. 


Jourpu Rarciiere, of Birmingham, manufacturer, for “ certain improve- 
mente in the construction and a ke af Ringes for hanging and closing 
pest ( . preenrii August 4, 

w Witusama asing Lane, London, engincer, for “ improvement 
i propelling vevneie,”—Aupast 4, . | ie ae ° 
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repeats Ryede,tnetrtactartaig’ Mieetat, ie tin 
e of chiorine.”-—~Augnet 4. ; 

James Wanaen, of, . Terrace, Mile-End Road, for ¥ an improved 
machine for making screws," August 4. . | 

Sropronp Tromas Jones, Tavistock-place, Russell Square, gentleman, 
for “ pre: improvements in machinery for propelling by steam or other 
power.” —! 4, . 

Win.tam Craic, en , Roserr JARvix, rope-maker, and Jamus 
Jarvis, rope-maker, all uf Glasgow, in the kingdom of Scotland, for “ ceréein 
improvements in machinery for preparing and spinning hemp, flax, wool, and 
other fibrous materials.” =A, il. 

Samues Brown, of Gravel-lane, Southwark, engineer, for “‘ improvements 
in the mannfacture of metallic casks or weesels, and in linning or zincing 
wetal for such and other purposes,”—August 11. 

Joun Sxeawarp, and Samugn Seawanp, of the Canal Iron Works, Pop- 
lar, engineers, for “ certain impeovements in steam engines.” —August 13. 

Wiutiam Hae, engineer, and Eowarp Dest, merchant, both of Wool- 
wich, for “ improvements in cases and Magazines for gun powder.” — August 
13, 

Joun Harvie, of the Strand, gevtloman, and Fenix Moreau, of Holy- 
well-street, Millhank, sculptor, for “a new and improved mode or process of 
cutting or working cork for various purposes.” —August 21. 

Joun Harvia, of the Strand, gentleman, and Fiu:.ix Morxat of Holy- 
well-street, Millbank, sculptor, for “ anew or tmproved procesa or provesses 
Sor aculpluring, moulding, engraving, and polishing stone, metals, and other 
substances,” — August 21. 

Jonx Thomas Cagr_, of the town and county of Newcastic-npon-Tyne, 
for “ inprovemdlie in steam engines.” (A communication.)-—August 21. 

GrorGk Hickes, of Manchester, agent, for “an improved machine for 
cleaning or freeing wool, and other fibrous materials, or furs and other ex- 
traneous xubstances.”"—~August 21. 

Cuaries pk Bercur. of Broad-street, London, merchant, for “ impronve- 
ments in arletrees and axletree bares.” (A communication.)}—August 21. 

FREDERICK DE Moxeyns, of Cheltenham, gentleman, for “ certain im- 
pronements in the production oc development of electricity, and the applica- 
tion of electricity for the obtainment of illumination and motion.” —August 
21. 

Wirttam: WALKER Jen«rs, of Gred, in the county of Worcester, manu- 
facturer, for “ certain improvements in machines for the making gf pins, and 
rticking the same into paper.” —Avgust 27. 

Epmuxp Morewoon, of Highgate, Middlesex, gentleman, for ‘on fm- 
proved mode of preserving iron end other metale from vxvidation or rust.” 
(A cummuuication.)—Auguat 27, 

Mies Berry, of Chancery-lane, civil engineer, for “ certain improvements 
tn the means and apparatus for obtaining motive power, and rendering more 
effective the use of known agents of motion.” {A commmunication.}—August 
27. 

Samver TiarpMan, of Farnworth, near Lancaster, spindle and fly-maker, 
for ‘‘ certain impravements in machinery or apparatus for roning sludbing 
cotton and other fibrous substances.” —August 27. 

Tuomas Cuammers and Francik Mark Fran«iin, of Lawrence-lane, 
London, and Cuarzes Row er, of Birmingham, button manufacturer, for 
“improvements in the manufacture of buttons end fastenings for wearing 
apparel.’—August 27. 
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TO CORRESPONDENTS. 


"G. Coe. —On Reversing Ragines; an accident occurred, as we were going jo 
press, which damaged the engravings, we wrre therefore obliged to postpone the 
notice until next month. 

Severn Navigation.--We have received avery valuable report by Mr. Full- 
james, on the proposed improvements of the river, well ‘deserving @ perusal. by 


all parties connected with this long contested ‘' improvement.” 

r. Brooks and Mr. Barrett.—dfter a careful perusal of the communications 
Srom theas two gentlemen, we have determined not to insert them, as we feel cane 
rinced that they will only lead to an endless altercation between both parties. 

We nrusi request the favour of our correspondents, who may ur with 
articles which require engravings to illustrate them, to tet the caltet be separate 
from the manuscript, and drawn on thin papcr-—goed ie, Eagar the beat, ond 
if possible to draw them so that they shall come within width of a column 
( 3 inches ), or the width of a page (4 inches.) ; 


Communications are requested to tn addressed to “ The Raitor of the Civil 
Engineer. and Architect's Journal,” No. 11, Pariiament Street, Weatminater, 


Books for Review must be sent carly in the month, communications on of 5 ts 
the 20th (if with drawings, carlicr). and advertisements on or before. the : 


Vols, 1, 11, and TH, may be bed, bound in clath, price £1 each Volume 


ERATTA. 


Page 319, co. 1, 19 dnex the bottom, for“ tity,” nee «-preeaure.”’ 
Page 319, eat, 2, 23 ines from the tep, We our atmosphere,” rune *fgar 


atmospheres. 


. Pa re, Pai eee a = as F, 
a 
C UE 


. 
ana f : eee * i 
oF iy SWEAR tm core fs og e 

Oo haga Wy Och : Teoeh Compe se as 42: 
it ky ae 
Ag as eR he tfaytt A " erat 





5 
ats el CUS NE fA oe 
cg = SR EE eG, 


PUR NERS Beta To cal a | 
¢ & : ae ia crate AF eee 
ae tp 








a aa 


a AE RR eer Set 
SE let, yp oh, A 
i Peeks ee ty ir i 
[a 


’ 1 a we rf Ls meen ‘ 7 a 1, C3 
ee ee Pe tg Rewer te ete hy as 7 ow 
Gest. kingdom, they 
which mentioned by 


Shee 





| J tr the ‘churches rebuilt after the = bes 
us ontmartre. there are: capitals of white ma 
My of which calls to mind degenerate antique forms, and which can 
- gly be assigned to the first ages of ty; thie is evident from 
the Groek cross still to be seen on the volutes of one of them, the 
‘isragalar management of the foliage, the inferior execution, and the 
aharp forms which made their appearance with Christianity, and did 
got leave until the Revival. These are features belonging to a period 
of art very nearly approaching the Lower marie but Christian not- 
withstanding as the emblems plainly sbow. At Jouarre, a place famous 
for its abbey, is till to be seen a subterranean chapel at the end of the 
etery, having, like the church of Montmartre, several capitals of 
white marble, which in the singular form of their leaves, and in the 
variety of their composition, since there are no two alike, show more 
of the classic character of antiquity, and on the contrary present all 
those which are proper to the first centuries of Christianity. The 
church of St. Denis has on several capitals n8, like those of Jou- 
arre, and which might have formed part of the ehurch of Dagobert. To 
the same period a Greek cross, found some — “0 behind the apsis 
of the present church, appears to belong. The ruins of the Abbey of 
St. Medard, at Soissons, have among them a marble capital, in which 
may be recognized the degenerated traces of aucient art, and seeming 
to helong to some of the edifices of the kings of Soissons, who were 
buried at St. Medard. 

Between this first period of modern civilization and the eleventh 
century, monuments are wanting to enable us to follow up step by step 
the htistory of the subject before us, a deficiency which must no doubt 
be attributed to the numerous invasions, which took place during the 
Carlovingian reigns. When the reign of the Capets commenced 
Robert the Pious rebuilt the churches, and art took a new direction, 
of which there is now abundant evidence. The church of St. Germain 
des Prés, at Paris, for instance, notwithstanding many details attri- 
butable to the barbarism of the age, has some fine parts, particularly 
aroand the choir. There, the capitals, composed of large leaves, con- 
tain chimérical animals, contributing to the effect of the composi. 


tion, and the great variety which prevails is good proof of the rich: 


avd fertile. imaginations of the medieval artists. At this period the 
leaves of the acanthus and the volutes, with other elements of ancient 
ornament, still formed part of decoration, but their general forms were 
entirely modified. The historical capitals of the nave of St. Germain 
‘are alsd of the eleventh century, and are not less interesting than those 
of the choir, (See Figs. lund 2.) - 

During this period of art, the capitals form two very distinct clusses, 
ist, of those in which, in imitation of the Pagans, Christian artists 
only imitated foliage asthe basis of decoration; 2nd, capitals enriched 
with human or animal figures, and of which the origin is also to be 
found among the ancients. The first are evidently a consequence of 


the capitale of the first period of our era, of which we have mentioned |: 


thit-thers ‘aye examples at Montmartre, St. Denis and Jousrre. In the 
eleventh century they exhibit an imitaticn more or less exact of the 
Corinthian column. The ornaments of the astragal of the capital in the 
‘oberth of 8ti'Spive at Corbeil, and of Esnay at Lyons, are composed 
of water lesives, imitated from the antique, and executed badly enough. 
mie cloister of Moitste they are replaced by Byzantine rosettes. 
The foliage of this: period presents, acute forms, removing the artist 
from the study of natura, a direction which was given to art by the 
Griantals iv the time of Justinian, and afterwards adopted in the west. 
~Mbsve the astragat is-the cupital, differing from that of the ancients as 
“paikes exery imaginable. geometric ‘the details of the Corin- 
ian foliage gradually disappsaring ‘and giving place to original com- 
ponitions, sometimes mot, without mouy and taste. The sub- 
gpa capital from the clidtch of St. Germain des Pris is an instance 









ind the 19th century, the principal elemants of ornamental sculpture 

arene dinitation, wore ab teas goody of the: kosthus, thelr leaves edged 

with pearls, palms, scrolla, and other exotic types. 

| ‘Phe second class of sedi¢val capitéls ts distinguished from the first 
ads of men ond enimgls, chi 7 
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Capitals at the Church St. Germain des Pres. 


ornament, This second system, like the first, owes its origin to 
antiquity. The Etruscans often mixed up the heads of men with 
foliage in their capitals ;* the Romans introduced persons on foot, of 
which a fine example is to be found in St. Lawrence without the Walls. 
Without leaving France, ancient examples are to be found of this 
mode of decoration, as at Vienne in Dauphiny, where on a beaatiful 
Corinthian marble capital of large proportion, are four heads of Pa 
divinities. The Museum of the same city contains a fragment seam- 
ingly rather later, and in which are also figures and animals in the 
midst of foliage. A Medusa’s head is in the middle, two serpents in- 
tertwined form the volutes, which rest on large acanthus leaves. The 
charch of St. Germain des Prés shows the whole progress of the sys- 
tem, some of the capitals being covered with historical and religious 
subjects. (Vide Fig. 2.) The royal vault in the subterranean chavch 
of St. Denis, is decorated with purely historical capitals, representing 
kings of France, bishops removing relics, &e. (Vide Fig. 8.) 


Fig. 3. Fig. 4. 
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Capitals at the Chureh St. Denis. 


In the 12th century national art acquired a less barbargus tendency, 
and in St. Denis, we see in the parts built by the Abbot Suger, capitals 
of good character and scrollwork still more remarkable, forming the 
decoration of the pilasters of the north side deor to the cemetery of 
the Valesians. At this period, more than in the preceding, painting 
was applied in aid of sculpture, and in the next centary, it attained its 
complete development. Even in the 12th century the Christian artists, 
deprived of ancient models, sought for the elements of ornament in the 
national flora; and in the succeeding period the acanthus and all. the 
exotic plants were wholly excluded from sen\pture, and gave way to 
French flowers and foliage. The execution of ornament in the end of 
the 12th and 13th centuries is very good, for the sculptor, being per- 
fectly acquainted with the forma he was to imitate, produced broad 
and noble compositions, in a style which, although severe, was come 
bee in harmony with the buildings. Jn the 13th century Peter ‘of 

ontereau, architect 'to St. Louis, one of the most skilful artists of hia 
time, gave new vi to the art of decoration; he introduced in the 
chapel of Our Lady in. the: church. of St. Germain des Prés, and the 
Sainte Chapelle of the. Pulgis, ornaments of remarkable precision and 
taste. Notre Dame, which. tins, some. parts of the same date, shows 
iu'the sreet, bapa 3 sipporting the columns of the nave, sagt the 
detajle of the doors, bew.much the art of the’ scultpor way advanced. 
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Capitals at the St. Chapelle, Paris. 


Figs. 7 and 8. 





Ornaments from the Chureh Notre Dame, Paris. 


The eapitals of the Hotel de Dieu at Paris, of the Abbey of Poissy, of 
the front of St. Julian the Poor, &c., were so soy Seagal daa of the 
luxurtant imagination of the decorators of the 13th century. Amon 
the examples ofthis period may also be classed the beautiful ironwor 
of the gates of Notre Dame ; it is composed of scroliwork in the best 
taste and of the finest execution. The date of it is not decided; but 
it eviklently belongs to the 13th century, agreeing in style with the 
ornament of the rest of the building. In the gate in the middle of the 
grand front the skilfal artist has intermingled birds, winged dragons 
and foliage, with a stetue of St. Marcel inthe midst. This beautiful 
piece of ironwork is unique in Europe, and well deserving of the at- 
tention of artists on account of the elegant forms which have been 
given to the iron. 

The ornament of the 14th century was of a character almost as high 
as that of the preceding, but the forms had already become less simple 
and less true, the capitals were divided into stages of foliage, the as- 


Fig. 9. 





ee the obtuse angles of the polygon, and the foliage 


d-upon Steelf, gives an appeorance of confusion which destrove 
the general effect. : 


crocketings are formed of sharp and divided leaves, as thistles and 
holly, froma which there results less severity of saosin fo build- 
ings of this age than in those of the foregning. - 

n the 1éth century great license prevailed in national art; the 
sculptors pave themselves up to the most 7 nd inventions, repre- 
setting climbing-plents of a light form and divided folia he 
vine, thistle, and endive were the most frequent models adopted in 
pera A this period, and: theame densted the ‘approach of a revo- 
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From the Church at §t. Gervais. Crocket for the Cathedral of Clermont. 


Fig. 32. 





From the Chapel of the “ Hotel de Cluny.” 


sketches, touched up with taste. While however we refuse to the 
decorator of this period the gravity, which characterizes the labours 
of the two preceding periods, we ure obliged to acknowledge that 
they produced works, remarkable for the Juxuriance and variety of 
their composition, and the effect of the buldness of their undercutting. 
Towards the end of this century the Revival of ancient art began to 
take root in the midst of the productions of national medieval art, and 
= were oriental A pea ons mixed with those of the indigenous 

ora. The reign of Louis 12th has left us many monuments of this 
period of transition, among which the facade of the Chateau de 
Gaillon, at the Palace of the Fino Arts, deserves to be particularized, 
as showing the union of the two styles. 

Under Francis the Ist, the revolution in art became complete, the 
ancient style imitated with more or less perfection, sometimes wit- 
nessed the introduction of Gothic forms, but always without any dis- 
turbing effect. The details of the tomb of Louis the 12th, nnd the 
capitals of the Chateau de Madrid, are well enough known to require 
only to be alluded to. It was under Henry the 2nd, that the Revival 
arrived at its height. The Louvre, the Chateaux of Anet and Ecouen 
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of their ornamental sculpture, in which they may contend with classic 
antiquity, the Revival however was never a servile imitator of the 
Greek and the Romans. This epoch is. partieularly remarkable for 
the composition of capitals and érabekques,,. | is, 

From the reign of Henry the:aft the Revivid, Bemins to lose part of 
its charm, ornaments becaine heavy, to} numeréus,.and neglected in 
their execution, showing how imuch art-hed declined; 

Under Louis the 13th and ‘lath, the direction given to ornamental 
sculpture was in some degree stationary, bit at the end of that age, 
during the Regency and the whole reign of Louis 15th, the decline 
was rapidly going on. In fact, the corruption of form was such that 
no epoch ia the history of the art has ever produced any thing similar. 
In the details of the architecture of this ‘period, we witness the com- 

lete absence of the observation of nature, which hitherto had always 

n looked up to as a guide. 

Under Louis 16th, it was seen how little this capricious style was 
adapted to the decorution of severe edifices, and a return to the an- 
one was begun by the architects Souffiot and Servandoni. There were 
etill to be seen however remains of the influence of that bad taste 
which gave way to the revolution of 1789, and the serious study of 
the antique which has been pursued in the 19th century. 





THE ETCHING CLUB. 


This association has been formed by twelve artists (eleven painters 
and one sculptor), composed of the following gentlemen, whose names 
will at once be recognized as amongst the most rising of the day :— 
Redgrave, AR.A; Webster, A.R.A.; Knight, A.R.A.; Cope, Taylor, 
Creswick, Horsley, Townsend, Stonbouse, Bell, and F. Stone, with the 
view of reviving the older excellence of the art of etching, and of 
conferring upon the popular literature of the country, especially 

oetry, a more pleasing, criginal, and artist-like mode of illustration. 
The rs¢ work that they have sent forth, consists of a series of eighty- 
two illustrations of Goldsmith's exquisite poem, “The Deserted Vil- 
lage. These illustrations, in whatever way regarded, whether for 
originality of conception, beauty of composition, truth and delicacy of 
fealing, or correctness of delineation, are ey of the highest praise. 
We regret, however, to perceive that the club have udopted the bar- 
barous practice of destroying the plates after taking a certain number 
of impressions, which, in these days, is quite inexcusable. 





FOOT BRIDGE OVER THE RIVER WHITADDER. 


Sir—In the number of your Journal for July last, there is a deserip- 
tion of a proposed new construction for railway viaducts on the tension 
bar principle, in which the writer refers to the foot bridge uver the 
river Whitadder, in Berwickshire, on the property of George Turnbull, 
Esq, of Abbey St. Bathans, as an instance in which the principle 
he proposes has been applied to bridges. The principle however as 
adopted ot Abbey St. Bathans foot bridge is not carried so far as 
in the proposed railway viaduct, and as it 1s simple in its construction, 
and.is found to answer the purpose well, you may consider the accom- 
‘ghetoh of its details not unworthy of a place in your Journal. 

: es. Robert Stevenson of ry s* designed a bridge for 
the siver Almond, in Ediuburghshire, in which the principle of sup- 
porti toe rosdiway by iron bars passing underneath was first adopted. 
This pawhowsver iffers from that now in use at Abbey St. Bathans’ 
bridge antt-qlaewher®, as the chains for supporting the roadway are 
fixed in the abutmetits, whereas at Abbey St. Bathans the roadway 
beams themselves are made to resist the strain. Mr. Smith of Dean- 
ston, has erected d foot bridge of this kind 103 feet span near Doune. 

Iam not aware ‘wherd: and. by whom the plan of fixing the tension 
bars to the extremities: of the roadway beams was first adopted, but 
the principle bas now, come into pretty general use. A beam may in 
this way be rendered pérfeetly rigid, and even forced into a slightly 
arched form, and from Ughtness and compactness of the whole it 
possesses many advantages over the other methods in which the same 
thing is actom lisheds-. atstea. L Pap eyes 4, *se, . 

In 1883 a bridge was" i:.m the tension bar principle over an 
arm of the Lake of Geneya;: it Was 38 epevings of 65 feet span, and 
is 25 feet broad. The aaiitgpigp pted for two foct bridges 
of 198 and 81 feet span reagittvety alecied several years since over 
the river News, near lnvern@jg: eased) for a bridge over the river 
Whitadder,in Berwicksbire, WepNeM Il, designed by Mr. Jardine, 
of Edinburgh, which consists of flifes openings 60 feet span. Mr. 


“Bae Hidinbargh Philokcphieal Jodroal for Oetbliet, 1421, ‘and Drewry on 
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ed tension rods very Dona pny ol for fupporting 
ave been in use 
¥ instances 


Smith has also 2 
‘the floors of the Deanston cotton works, where they 
for many years. These, so far as Iam aware, are the 
jin which this pripgiple has been adopted... | ER. 
deg.Se. subjert to heavy flodds, ¢mecially.dn'the inter 
Hearapits theAntercourse between the opiiitte banks, 
me tebdee Within many mites $f. "Se Basha, the 
want of some means of communication was tégg felt to be a great in- 
convenienog, ‘and-geveral attempts had been ‘made to build e foot 
bridge by sich.die water aight be crossed at, #fl times, without hav- 
ing recourse fo theaticohvenient and often dangerous alternatives of a 
ferry-boat or a 1éhds“but.Ahe heavy floods and iee during the winter 
destroyed the ereetlons by carrying away the piers, =“; . 
Mesers. R. Stevenson and.Sons, of oe , being applied to for 
a design of a bridge, recommended one on the tension bar principle, 
from its simplicity of construction and the moderate cost at which it 
might be executed. 
he bridge was commenced at the beginning of last summer, and 
finished iu the course of six months, Hs total Fength is 160 feet, and 
its breadth 4 feet. The planking is 16 feet. above. the water, which 
rises 11 feet on the piers during and although the bridge was 
originallyintended for foot passengers only homes have been occasionally 
taken across it; It consists, as will be seen fram the sketch fig. 1, of 
s of 60 fect span, and a smaller one of 24 feet span. 
The beams are supported upon piers of coursed Graywacke rubble. 
The two in the centre measure 10 feet ~ 7 feet at the base, and batter 
to 6 ft. G in. X 4 feet at the top. The one which is most exposed to 
the water is founded upon Fock, at the dépth of 4 feet under the bed 
of the river, and the other is founded upon a platform of timber laid 
on gravel, <A causeway of river stones is aid round the base of the 
iers to protect their foundations from the run of the water. The 
ams for supporting the roadway planking were made of four pietes 
of timber for the convenience of getting them readily conveyed across 
the hills; they measure 11 inches X 6 inches, and are formed of planks 
of red pine 11 inches % 3 inches. Two of them are 37 feet Jong, and 
two 27 feet, so that when put together the searphs which are 2 ft. 6 
in. long occur at different places and exactly over the aprights. The ; 
planks are firmly fixed together by means of oaken treenails 3 feet 
apart, driven right through and wedged at both ends. The ends of 
the main beams fit into cast iron shoes, as shown in figs. 5 and 6, and. 
the tension rods which go under the beame, and support them by means 
of the uprights, pass through auger holes in the centre of the beams, 
and are secured by means of screw nuts 6 inches long to the back part - 
of the iron shocs, as shown in figs. 5 and 6. The diameter of the teb- 
sion rods is one inch. The screws are used in order to tighten up the 
roda, which is done until the beams are quite rigid, . 








Figs. 5 & 6.—Section and side view of the Ends of the Beams. 
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The main beamg.and iron work of the bridge were made by Messrs. 
J. B. Maxton and Co., of Leith Engine-works, and were proved in the 
work-yard with a weight of one anda half ton, before being sent to 
their destination. -The remainder of the wood work was executed by - 
Mr. Thomas Swan, of Cranshaw, 

The entire cost of the bridge was as follows: ay : 


Masonwork 9 .*. ..s 

Main beams and iron. work .-. - - 50 0°90 a 

: Planking. aud railing | ©  « $8 6 QQ cen 
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Fig. 3.—Section through A B. 
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FOOT BRIDGE OVER THE RIVER WHITADDER AT ABBEY ST. BATHANS, BERWICKSHIRE. 
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"Mr. Alexander Gordon, the. engineer tothe, Commissioners appointed 

,§9,catry the playiata effect, the. designer of, toes building, and: wh 

 Fecommended the adgption of cast iron, the 





AD CONSEQUEHER. AT 
. tipns some years ago. of Captain Sir, Samuel Browne, and the 
quent erection ofa small light tower on Grazesond Pier, by Mr. 

The advantages. which jron, when not in contact with sea water 
posuesses over stope or ofber materials, fx, that upon a given base ¢ 
apch larger internal capacity for dwellings and stories can be obtuined 
with equal siability. ne vature of the material admitting of the 
plates being cast in large surfaces, there are fewer juints, and conse- 
quently greater solidity. A system of bonding the plates way alsu ba 
adopted, which will insure the perfect combination of every part, so 
us to form one entire masa, and by the fucility which sach a plan offers 
for ‘uniting the parts, the best form for strength and stabi.ity can be 
obtained. The time required for the construction of such a building 

in ivon being less than that required for the preparation of one of stone, 
would in many instances influence its aduption, and from the compara- 
tively small bulk and weight of the component parts of the structure, 
wuch greater facilities are affurded for transporting and erecting it at 
its destination, It is a fact wostby of remark thut in less than three 
months from the date of the contract, the lighthouse in question was 
_ saat aid erected on the contracter’s premises, and it is the iatention 
of Mr. Gordun, the engineer, to have the light exhibited in Jamaica, 
en January Ist, 1942, being six months from the date of its commence- 
tment. This is a degree of expedition commensurate with the extra- 
ofdinary despatch of the. present day, when all operations however 
great and difficult, seem to advance with a celerity which a few years 
back would have been deemed chimerical. 
The expences of the construction, the transmission to its destination, 
‘and its final erection, will nut exceed one-third the cost of a stone 
building of equal dimensions and capabilities, and in localities where 
the materials ure not naturally produced, but Lave to be transported 
from a distance in a fit state of immediate erection, the expe:ce would 
copsiderably exceed this ratio. Another prominent feature in the 
‘construction of iron lighthouses, Ke. is the security from electric in- 
fluence, the material itself being one of the best conductors of the 
electric fluid, aud if proper means be taken to transfer the electric 
fluid from the base of the tower to the sea by means cf copper cun- 
ducturs, no danger need be appreheiuded from its effects. 

The lighthouse in question is the first of its kind that has been 
practically carried out, and from its having to withstand the destrac- 
tive hurricanes, which, aa well as the frequent earthquakes that cecor 
in the West Indies, it will afford a good example for futare practice. 
‘The furm has been selected as well for strength as for symmetry ; and 
the arrangement of the lantern and light apparatus reflects the greatest 
credit on the manufacturer, Mr. Deville. 

The tower is to be founded on a coral rock, a little above the level 
of the sea, the face uf which rock is about 10 feet beneath the surface 
uf the sand, and which will be excavated to receive the base of the 
‘tuwer, resting on and cased with granite, to prevert the natural fillras 
tion of the sea water from acting upon the iron. The course of granite 
upon shich the base of the tower rests, is grouved to receive the 
flange of the lower plates, from which the lightaing conductors are 
cuntinued to the sea. The diameter of the tower shaft is 16 ft. G in. 
ut ity base, diminishing to I1 feet under the cap; it is formed of nine 
tiers of plates, each 10 feet in height, varying from 1 to 3 inch thick- 
ness. ‘The circumference is formed of 11 plutes at the base, and nine 
st the top, they ae cast with a fange all round the inner edges, and 
when put together these flanges form the joints which are fastened to- 
gether with nut and screw bolts, and caulked with iron cement. The 
cap consists of 10 radiating plates which form the floor of the light 
yoom, and secured to the tower upon 20 pierced brackets, being 
finivbed by a light iron railing. The lower portion, namely 27 feet, is 
‘filed up with masonry and concrete, weighing abuut 300 tons, and so 
connected with the rock itself that it forme a solid core of resistance 3 
the remaining portion of the building is divided into rooms which are 
to be appropriated as store rooms and berths for the attendants in the 


lighthouse, ; 
i “The light room consists of cast iron plates 5 feet high, on which 
‘are fixed the metal sash bars for receiving the plate glass, these ter- 
Wwicating fp a point are covered with a copper roof, from which rises 4 






a inghtuing rod, treble gilt dt the point, te attract the electric cur: 
rent. ih ated ae 
The light Is of the revolving kind, consisting of 15 Arpand lamp¢ 
and reflectors, 5 in exch sidé Of ‘an equilateral triangle, and so pla 
_88 to constitute a continuous light, bet a verted! flashes, .  : 
" __m order to presérvé'as low § temperature a: ibe kus of the pies 
J ‘conist AR s : . 


re a K * and ‘cHingte wit’ vt F | Iron é Bde to be lined 
“a pon-conducting thhterial, such ‘as sleté or wood, leaving un wesley 
interatice, through which a constant ventilation will be effected, am 
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will be cherie ite which Wt-witk doubt- 


leas be sauinved: by the: evaporntion of the wen‘ apray whieh day ac- 
cidentally be Sei on it, as it will be placed within 60 yards of the 


ordinary-whterlewel: .°. ‘= ae | 

In order to preserve the two lower tiers from oxydation, they have 
been coated with:coal tar, and Mr. Gordon intends to set them in the 
granite with a bituminous cement. The only bracing which has been 
thought requisite is a few cross ties at each horizontal joint, over 
which the iron tongued-yood floors ure laid. 

‘Lhe-several rooms are ‘provided with five apertures fitted with onk 
sushes glazed with plate pluss; the approach to the doorway which is 
about 10 feet above the level of the sand, will be by means of stone 
steps, ladder irons are also provided in the event of the stone steps 
being carried away by a hurricane. na 

. Over the entrance is a large tablet of iron, supported by two small 
ones, and on them, in bas relief, are the following inscriptions :— 


* Erected A. D. 1842, 
“ Under the act 3 Victoria, cap. 66. 


“* COMMISSIGNERS. 
* Viee-Admiral Sir Charles Adam, EF, Jordan, Esq. 
K.0.B. “Pp, Lawrence, Esq. 
“ Commodore Douglas, R.N. “ion, T. M’Cormack. 
“Hon. S. J. Dallas. “ “ lion. E. Panton, Speaker, 


“W. Hyslop, Exq. 

“ J. Taylor, Esq. “TI. Leslie, Esq. 

“Hon. HY Mitchell. “G. Wright, Esq. 

“On the designs and specification of Alexander Gordon, civil engineer, 

London.” 
And on the side supporters :-— 
* Captain St. John, R.A., Island “C. Robinson, Engineer, London, 
Engineer.” Seeit.” 

The whole of the castings were executed by Mr. Robinson at his 
manufactory, (late Bramah and Robinson), at Pimlico, and patetogether 
in the yard cf the manufactory prior to their removal for its intended 
destination. 

The work will be re-erected in Jamaica by means uf a derrick and 
crab from the inside, without the ail of any external seuffolding. 


Axc li. R, Re NTON. 


“A, Barclay, Esq. 


ea, 18th. 


{We understand that the whote EApere of the lighthouse, inetudin 
the passage over the Atlantic, and the erecting it un the promontory 
in Jamaica, will not exceed £7000, and that the entire weight 
of iron of the whole fabric is about 100 tons, Phe masonry is 
being prepared in this country, as it will be more econasuival 
to send it from England than it will be to get the staye and work it 
iu Jamaica, Three mechanics are also tobe sent out with the work 
to put it together on ils destined npot.—ESITOR. | a ee ee 
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TURKEY. 


The spirit of improvement which has been of late years exhibited 
by the Turkish government has not been confined to political and 
social reforins, but has also been directed to objects of a practical na- 
ture. In aid of these efforts frequent calls have heen made on the 
talents of our sngireers, and some very fine machinery indeed Has 
heen sent out to Constantinople. Much of this has beeen a very 
large scale, und we may enumerate saw mills, musket mochinedy, and 

un-boring machimery. The machinery supplied by Messrs. Maudslays 
or boring brass gnus, aid to be the finest and most extensive of 4 
in the world, has given great satisfuction. The same firm have lately 
finished an order for mint machinery, also oma farge scale, which has 
excited great commendation from the ip eta ite design, and 
the beauty of its execution. It consists of two 16 horse power high 
pressure engines, two pair of lurge rollera, and two pair of sallee 
‘yollers, alx cutting out presses, two double draw benches, four ceini 

reases with pneumatic apparatus, and a die sinking ) 
double ote OF machines, ingot moulds, &«. . To 
_mitd tiig.clise of machinery, as who Utes nil she, eae 
bre hookah gages Sore ae 
‘ Miprovemients which base been Bdopied. 

‘Spay ivhi‘dokkyard it rhast be firther Femi 
erie, 
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4§MPROVED . CONSTRUCTION ‘OF. PHITONS AND ‘VALVES, f the valves in the dowowatd or retarh eke os P ay 

“: - FOR RETAINING OR DISCHARGING LIQUIDS, &c. °° ft’ Figs. 3 und 5, are Ling ge section of a prient — eo 

: : wt 1 : eo Re ee Gale ; ' . Bsn : i otive an appticati or , same . ; ay ee So tee 
Patented by Measre. G. H. Palmer and Charles Perkins. = . § valves: connected. with steam ame oe ue pha pimps, lip iy (le 
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) | gates or sluices, and = asa simple. and ve mode of re- 
Fig. 1. Fig. 2. taining’ or discharging quids, gases and steam.’ The two valves being 
o of mnequal, but the’ inner of the greater aren, and the presesre upon 

| both, being ia the same line of direction, it is evident that the power 

' to open or shut them may be determined at pleasure by regulating the 


. differences between the two areas, a b is the larger, and f/f the vaive 
of amatier area, each of which are connected with, and works upon, 
the axte M M, supported by carriages on the valve bed NN. The 
' valves @ 6 and //, receive simultaneous action by means of the curved 
lever or tail piece X. | 

The patenteeg reeommend the adoption of the patent elliptic self 
adjusting balancisg pistons in all pumps for whatever purposes in- 
tended, as the most simple, durable and effective of any arrangement 
now before the public. Simple, as is evident from the diagrams and 
description herewith. Durable, because the process of raising water 
from any depth is performed by two mefailic discs, not liable to de- 
rangement, anil free from most casaalties of climate, circumstance, or 
wear. Effective, first, because a very superior water way is obtained, 
(there are no valves to clog or gag, no resting place for any extraneous 
matter to impede the duty of the pump, whether it be sand or rubbish). 
Secondly, it will remove the evil arising from concussion in pumps of 
large diameters and thirdly, in consequence of the decreased amount 
of friction, the service of a man in pumping is increased in the ratio 
of nearly 3 to 1, as the following statement will demonstrate. 

The patentees have two 10 inch pumps. the levers 6 to 1, the stroke 
8 inches, the column of water 5 fect; both pumps were made by Messrs. 
Bramah and Robinson, in their best manner; alike in all respects, except 
that one is fitted with the nsual packed bucket and butterfly valves, the 
other with the patent piston and valve. In an experiment recently 
made with weights over a pulley, it required the exertion of a force 
equivalent to 461 th, to raise and deliver the water, (about 2 gallons), 
and return the bucket with the packed pump, and only 193 b. to do 
the same work with the patent pump; making the labour to work the 
two pumps in the ratio of 461 to 190 = 23 to 10. 

Another experiment was made for the patentees by Mr. Beale, of 
Greenwich, showing similar advantages in the diminution of friction, 
and consequently an increase power. The following is the result of 
this experiment. 

A vessel of a capacity equal to 314°16 gallons = 314) tb. was filled 
by pumping 140 strokes in 44 minutes, which was at the rate of 3! 
strokes per minute, and 2°24 gallons per stroke. The working barrel 
of the pump was inteaded to be 10”, but was said to have been turned 
to 10} inches nearly. 

If the diameter was 10, then the delivery by comput- 

ation in 140 strokes of 5” = - - - «© 9318 gallons. 
If the diameter was 10}, then the delivery = - - 330 
The actual delivery was by computation of the re- 
ceiving vessel = - 2 * 2+ = + 84 

The average lift during this time was about six feet. 

In a second experiment the water in the well was kept at an average 
height which, with pipes added to the exit pipe, made the total lift 
15 feet 4 inches. 

Under these circumstances weights were applied to the end of the 
lever, and it took 95 th. x G6 the leverage to raise the column of water. 

Now 98X6== - . - - - ~ «© 585 Ib. 

The actual weight of a column of water 103” diameter and 

15 feetd inches inheight,is - + «© -« «- 550% 
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Leaving for friction in the up stroke only +» += - 381d 
As there was no friction in the down stroke or return of the piston, 
it resnits that 38 fb. was the total amount of friction out of 588 th. (ex- 
erted), being only 6°46 per cent. or 3; part. 
The velocity of the water may be taken at 20 feet per minute. 
In a third experiment, to produce a maximum effect, two men made 
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Fig. 1, is ‘a plan of the piston, a section of which is shown by fig. 3. 
‘AB thie major, C D the minor diameter; the joint (by which the 


e 
‘ 
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th 6a {a ‘ecured), is in the centre of the true line of the 41 strokes in one minute, lifting the water 15 feet 4 inches, and de- 
Sere Ttonbuer A Bhat nelttier’ In the pai of the pump or piston, Itvering : PS first experiment 2-241 gallons, or 22-44 Ib. per stroke = 
rare o retiovelt” therefrot mote OF leése.aa the diameter of the pump; to 1410728 Ib. raised one foot high in one minute by two men, or 
ie aititade ofthe cclupm ‘of Water Tfted, arid other circumstances : 


7053°64 1. raised one foot high in one minute by one man. 


nbo! ‘piston is therefore divided into 
ib a'plet bE, We lbWoy Valve, which, 14 fixed in the bartel by 
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7; "" QW REVERSING OF "ENGINES. a aig, 
Saa-—When we took to the methods of reversing the motion of re- 
ciptocating steam engines which have: heen generally adopted, 
it becomes a matter of surprise that, whilst in almost all patente for 
rotary engines, where it has been considered the motion would want 
reversing, it has been done on the principle of ¢ the steam in- 
duction and eduction passages (i, & what is the induction for one way 
is made the eduction the other, and rice vered), the same principle bas 
not been adopted for them. The most general and simple way of 
changing the passages in rotary engines has been by means of the 
common slide valve, and my object in now addressing you is to pro- 
pose the adoption of the same slide valve to the reciprocating engine. 
The accompanying figures represent it as applied to a pair of marine 
ea, for which it seems particularly suited. Let A in the figures 
represent the cylinder; B B B , valve boxes fitted with stop vaives 
¢ tp, ehoost similar to those of Messrs. Seaward’s parm except 
that both the valves and boxes are faced on both sides; C 1,C 2, 
commubication pipes to each pair of boxes; D D, branch pipes from 
C 2, C 1, to the apertures in the slide valve box Es; being alternately 
steam and exhaust as their respective apertures may be covered by 
the slide valve F; G is the exhaust or edaction to the condenser; H 
the induction or steam-pipe from the boiler. The valves strike simul- 
taneously (as Seaward’s), and are like them worked by one fast eccen- 
tric. 
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Fig. 1.~Plan of Cylinder. 
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It will be seen as the valves stand in the figures thaf the eteam 
passing down H into the valve box E, and down the uncovered aper- 
tures to communicating pipe C 1, finds the upper aperture stopped up, 
Mt consequently makes its way through the lower one and forces up the 
piston, ut the same time the upper valve on the other side of the 
cylinder is open, and a vacuum being formed in the condenser, it exe 
hausts G, under F, the branch to and the communicating pipe C 2, and 
the portion of the cylinder above the piston. 

If we wish now to reverse the motion, we have only to push the 
valve F to the other end of the box, as represénted by dotted lines in 
fg. 3, the brauch pipe, and C 1 is open to the condenser, and the 
steam passes down the branch into C 2, and presses down the piston. 

_The mode of operation will I think be now understood. Fig. 4 isa 
view of the valve F, as proposed fora pair of engines, showing the 
midfeather to sepurate the exhausts or eductions to the respective 
condensers. _ The branch pipes to the other cylinder are shown broken 
off. There is.another use of the valve ¥, it is a perfect regulator or 
throttle vatve, to stop or regulate the a by; for it is so constracted 
that supposing the aterm to be shat off hy it when running either way, 
still the exhaust apertures remain entirely open. The simplicity of 





present large marine ines. I have a sketch by me, only in it 
as yet, for srork ing loociotives by the same. principle, but bet. 0 
confined as to space, little difficulties present themmelyes inthe. arrange. 
ment, which a more practical man might svon.set aside, 


‘ . Pe : ¥our’s, : a. fe hae * 
its action, and its doing away with a considerable number of small Cok, Ofvit Engineer. 
moving parts consequent on reversing and management in general, by Hoftury: Bridge, near Wokefeld, G. Com Ovi Bs aac ee 
the present methods are its recommendations, not io mention that une |. Vesaual i a i ee ee ee 
man could manage a palr of the largest engines which huve yet navie] | i: oe he. ene ee: 
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I, Those whe fail againat.com Gition, not because competitions are 
for the most part’tlély sonducted—most bunglingly also, supposing there 
to be ho .of {ntention, or eleé riiost fraudulently, as there is fre- 





quently "vedgon ta‘suspect, perhaps all but positive evidence to 
prove—tHe declaimers against competition, carefully keep out of 
sight the migohiefs ths have been produced by non-compatition. It 
is imposdible fo, believé thot Buckingham Palace would have been the 
miserable arghitectural. abortion it now is, an object of shame to En- 
glishmen, and of contempt to forei ers. been allowed to 
measure their talents with those ef John Nash. In such case an open 
cal babe might not inive been at all advisable, but a middle course 
might baye beea pursued, and a certain number of those of most like- 


hood in the’ professioy should have been invited to send in designs, 


and every'set ef. drawings should have been paid for except those by the 
successful arthitect, who would be amply remunerated otherwise. 
A thousand pounds a-pjece would not, perhaps, have been at all too 


much: while.it would .have been sufficient to induce those selected as 
competitors to exert themselves heartily, it would not have been an 
extravagant reward, considering the study such a subject would have 
required, the.expenges the competitors must have incurred, and the 
other engagements:they must have neglected or postponed. Sup- 

osing the number of competitors had been ten—it might bave been 
ewer, the £9,000 would aot have been recklessly squandered. Even 
supposing the result had been precisely the same as at present, we 
should at least have had the satisfaction of knowing that the bauble 
we have now got was the very best thing of its kind that was to be 
had. As it is, there was the saving of a few thousands in the first 
instance, and we have got John Nashi’s chef-d’ouvre—no very graat 
bargain after all, any way, when we take into account the tens of 
thousands ore is pulling down and re-building, while it was in 

@fttrwards in botching it up and licking it into shape. 


if, The aatinconp pconspetitionists would do well to consider what sort of 
design we sliould Have bed for the new Houses of Parliament, had 


there been #4 competitish, but a Nash, 2 Soane, or a Smirke, been 
called in, tats M0 bis best or bis worst, and to go on as he 
pleased withaut fy het fairy Without much fear of contradiction, 
it may be. that Red there been a competition for the National 
Gallery, we: a had something better rather than worse than 
the presentstructire ; apd the same may be said in regard to a great 
many other'duildings. OF course it must be assumed that the com- 
petition is fairly managed, and that there be not only perfect fairness, 
but the requisite taste an ay also. It is no satisfaction to be 
assured that tha decision has been made to the best of their ability by 
those with whéws.dt rested, if the choice itself convicts them of utter 

inability andl ipnapacity for such office. If associated with bad taste, 
' honesty may. d@ more haym than good in such matters; yet as far as 







honesty is doneerned, there is very little danger of any mischievous 
ne spina rhiamyps yoeen of it, at least not just now, for, if re 
f cre 


. a 
m G,eame very ugly instances af thorough-paced roguery 
and rasolity fas ne management of competitions, have recently taken 
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Ill. If no other, there is at least one remarkable peculiarity attend- 
ing architectural criticlem, viz. that so far from endeavouring to be 
an.courant du jour, it generally lags moat wofully behind-band, as if it 
were almost a iene breach of decorum, to discuss the merits of 
praductions be ong gto our own.times. Why it should be considered 
requisite to exercise such forbedranee..towards living architects and 
their works, more especially, the very reverse of it Bei frequent 
manifested in the case of literary men, actors, artists, &c., it is difficult 
tounderstand. Neither is sych over-delicagy. meslany = 
mentary, sinoe it almost aracugts $0.4 confession that it .is impossible 
= peak Nomeatiy ot die ig Sie avo-epaaking barshiy, thexefore 
cwho Would HeitRer. gV6 Genes por cempr is own. 
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Richard: Brown.: Tie 7 oie ila tauren, 
ah weekly pape ton the ‘I einor's:- “Domestic Architec: 
beating testimony to the valde. of ile work,.and the varied. 
Hayed in the costae “which would afford to the stadent 


examples in every style of building”! Thus a publication which: Is. 


' hy pesttle ya in taste, and. as far‘as it circulates, is calculated, 
to aprenit the mioat vulgar taste throughout the land, not only escapes 
reprobation, but is actually re aarp te ag an authority and a trust-, 
worthy guide. Pity it is that Pugin did not show un some specimens. 
of his brother Profeasor’s designs along with “ castellated’’ Sregraten, 
and similar monstrosities. Should Welby not be yet aware of the 
existence of Brown’s publication, we earnestly recommend it to Aim, 
for be will find in it some exceedingly piquant tid-bits, in/er alia, a 
sample of Egyptian that might very well pass for one of the plegues 
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IV. Want of keeping is so exceedingly prevalent a fault in archi-. 
tectural design, that it would seem to be fhe most excusable of any,: 
as being of all others, the one most difficult to be avoided, whereas I 
should decide precisely the reverse, it roy coe my own opinion, one 
of the most offensive and the least venial, because that which argues: 
the absence of artistical feeling. In every composition there ought 
to be some leading features, and some parts of a building will very 
roperly bear to be more ornamented than the rest; yet this should 
so managed that the ensemble shall appear consistent, and the whole 
design all of a piece as to taste. Look at the Pust Office—there are 
Ionic columns, but the structure itself is absolutely dowdy in its style. 
Look at the Post Office, Dublin—there we have another large Grecian 
Jonic portico attached to a very plain and ordinary house-front. Look 
at Goldsmith's Hall—the lower half of the design is altogether diffe- 
rent and distinct in character from the upper one. Look again at 
Lord Seftun’s new mansion in Belgrave Square—within a carriage 
porch of the very plainest Italian Doric possible, ie a doorwép of 
unusually rich design, which, in such situation, looks as much | 
dressed in itself, as it causes the columns and their entablat 
look plain, even to the appearance of being unfinished. In a “Mew. 
house near Park Lane, I observe there is some approach to the Italian 
style, the elevation being crowned by a cornice somewhat bolder and 
richer than usual; but the windows !—they are in the modern Pseude- 
Grecian fashion, with no other dressings than architraves, and those 
of the very plainest description. In all such cases it looks as if the 
architect bad been obliged to pare down his design in order to save 
expense, and that, instead of simplifying it opnsistently ponlita, iby 
be had merely omitted in execution that decogstion which wes’ a the 
first instance proposed as essential to unity of-¢xpressjon. ; : 
V. Another ret and pervading vice in modern design is that,so 
little regard is had to the sound and legitimate principle of commenc- 
ing decoration by first applying it to esvential featnres—those arisi 
out of construction, or required by utility and convenience, instead o 
introducing what is merely for embellishment, while other things that 
cannot possibly be omitted ur got rid of, are left not only plain, but 
quite rude in appearance, so as ta become, by contrast, positive eye- 
sores. That such errors in taste—such violation of all artistic prin- 
ciples of composition, should ever be coramitted, is grievous ¢ 
but that it should be committed so very frequently, and by those who 
are so fastidious and puritanically pedantic in regard to matters of 
infinitely leas importance, is most grievous and most provoking, 
Utility and beauty ought to go hand in band, but should be made to do so 
after a vig different fashion from what is now generally the caze, 
when one half ofa design aims at nothing more than unadorned use- 
fulness, and the other at ostentatious show. ‘Their usefulness does 
not reconcile us to ugly chimneys and chimney-pots confusedly hud« 
died together on the roof of a building—to bare openings for windows, 
or else having only some scanty common-place mouldings bestowed 
on them,—to insignificance and vulgarity as regurds matters of that 
kind, while unnecessary and inconsistent, therefore absurd parade is: 
indulged in as regards others. One ill consequence of such unforte- 
nate system is that people-are satisiied with mere shreds and patches 
ff design, and think it quits enough if they are able to aay auch or 






‘such a part is ve th ‘the ‘general effect may nevertheleud, 
eth ee ae tego a 


be poor in the extreme 
moit inecherent Gnd: dontratlistory members. 


a at 1, s . . 
“ta a5 ve, "4 ae ae 


t 


ole no better than a jucnble of ther 
; ; a ie 7 we : 


_ - : ; 


of ' : "Gi : 
St . 5 


a i AR ce oie te 
> reee er ae ‘oar at og wt 
af hey Bat wed u, Pee ate ey ' 
he 


, ini SeWe tears bat in’ e‘ahort Gime the of. St 

pared’ acti Ber tue af eee ata wake eosin 

of Goratany, Parner, ahd this city, with New York.—-Bristal Mandurd. 
>? See,” ay. 





be ‘of . 
o :: £ ' 

al, Yee 

4 By . 

a ete yf ' ’ 1 


1 a i t 
ve wos i i he ot ee fy soto Pe he 
. * x ‘ \ araliae ¢ . +] . x 
‘ " wet eT 
at . ‘ ? ne 
woh ‘ weg ts ee ee : mF 4 , fi, : * 
ee ee ee ee eed eae mee eee eee rere ae Seer A ye coe at 
Ld ¥ 
? . 
aye 
ai 


se s ny com 14 ae 
ABCHITECTURE ASA FING: ART, IE GRA 
2, 









ais aedt ene 
se Coat ow 
Te 
1 f : ei Pa 
. oo t rf 
to4 ACE re w : ; . <a an er 
wer oy 1 J - . 1 4 . 
AIRE 8 to PR ORSCRS EN RNGBAMB CE Lec soe 
1 or io 
Hee Y Nets eg + mips te F F gt 7 . OF mae va x 1 r 
« . i, iy 5 1 ' yO 1 ats, . ‘. ‘ ‘ st 1 © wee 2 
A sit 1 ’ ‘ ae : ri . 3 - : rire oe, at Pe afk ts at aa av aot oe ' 2 ty," 
, i 
we ow) is Geass Gonwes, Tins, F 
+ . . 7 7 . “ ‘ “ 
° oa r. ae ,m ey, 4 
: * That art where sindt tnugtl ficent’ appiers - 
JB ieee, ee ar. ; 
(moan, ; ; 


“7 stiall nat needle (ike the most part of writers) to celebrate the 
quiject Which deliver. Inthat sorely yi at case, For atchiterture 
eta Wet “NO commendation, where there are noble men and noble 
enindes.” So wrote Sir Henry Watten more than two hundred years 
ago, with reference merely to the Roman atyle, when classic architee- 
arg wee but beginning to revive :—before Inigo Jones and Sir Chris- 

er Wren bad nationalized it amongst us, or Lord Burlington's ex- 
apie ‘and endeavours, had made a smattering of its principles almost 
sgecemlly of fashion. ‘Since then, the treasures of Greece have been 
stheacked and sent home to us to correct our taste ond aid the study; 
‘the claims of, middle-age architecture to be regarded.as the work of 
supeeme genius have been admitted universally, (its intrinsic beauty, 
die axtraardigary skill displayed in its development, its power of 
' ' A atic of mind too natural to deceive ; 

Giving the memory help when she would weave 
- A crown for Hope!” 
have all been felt,) and delineations of its choicest specimens in a 
and one books have heen dispersed amongst us to render its 
details more known, and its imitation less difficult. 

The ert bine architecture has been written,—the beautifal rela- 
tionship of the various styles has been shown, (each growing out of 
and in its turn producing,—) forming a narrative most interesting and 
striking to all who look not carelessly on the progress of the human 
family, and sufficient it might be thought, to arrest and retain the at- 
tention of all readers. The history of our ancient buildings is more 
‘filly felt to be inseparably connected with the history of our country,— 
every old stone in England is known to tell a story, and therefore 
should have now a firmer hold upon the people than then, and yet we 
‘doubt ‘whether any might venture to repeat ot this time Sir Henry 
‘Wotton’s remark which we have quoted. Certain it is that many 
‘@oble. men” care nothing about architecture, and that many more 
“noble mindes” seem to require it should heave very much “com- 
sg egy before they will be induced to give attention to it. 

a 





‘The degree of ignorance on the subject of architecture to be found 
mongst persons in other respects not merely well informed, buf even 
learned, is quite extraordinary. Greolan, Roman, Gothic, Elizabethan, 
as applied to architectural style, are to them but words without any 
corresponding ideas; they have never considered that architecture 
has a chronology, still less, a philosophy,—architectural integrity, 
harmony, proportion, fitness, are to them foreign things,—in fect, 
beyond's notion thatarchitecture means piling one stone upon another, 
= ‘forming places to live or meet in, they know uothing and care 
Great part of this inattention on the part of the multitude to the 
interesting and noble study under notice, (and of which the results 
whether for good or ifl, ueually endure , and are constantly before 
the eyes of all.) bas been justly ascribed to the connection which 
exists in the public mind between architécture as a conatructive sci- 
€nct, and arehitecture as a fnc-art, and every endeavour ought there- 
fore to be made to enforce a knowledge of this difference en general 
readers, and to point out to them how large a source of fresh oligt 

“would be a to them by its study in the latter point of view. 
pleasure of travel is trebled by it. Proofs in aid of former studies, 
objects for investigation, incantives to inquiry, arise on all sides;: 
doagoes axe literally, found in stones, and a habit is acqnired of weigh- 
Hon ga and testing by judgment whatever is brought before the 
Jehich is-sf the ¢ preateat value, not metely in this particular ease 
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For the sake of example, but briefly, let a man possessed of its 
history, and imbued v some degree with its principles, visit, in com- 
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Nermanarchitnnts. wht 4 
eorme tiane,:t severing the land. with rs preter " 
generally, would pass ievolustariip threngh: bie mind, ag Jal ar 

or long and pleasant reflection. . ite io : partite 2 
! NETHADE CISPIAY IR. Party SP TEannel 
: Hphtness af the pointed style of architecture : with lofty, oa 
SS ers noe See ree 
en: almost fat, superfini oF and the decay. of teste: 
all which would’ be sufficient not merely to recall to dhe initinted he- 
holder the changes which took. place in architecture. during twa or 
three hundred years, and ended in the importation of'a style: { 
Italy, in the reign 





of Charles 1, or-a litite earlier, and a acatemptnous 


disregard’ of the beautiful structures before spoken of, and then frat 
‘ termed Golhic, in derision,—but would bring before him the pi ir 


of Christianity, the power attnined by the seg ce state. 
country and the people, in a variety of fresh p a. f oe Bie 

At the new structure again, he would perbaps see the clever adap- 
tation ef means to an end, and proportions well preserved ; read in ifs 
architectural expression ax accordance or otherwise, as the case migiit 
be, with its purpose; and study the causes which canduced to render 
the effect of the whole on the mind eadiper song? and pleasing. Thus 
would the imagination of the one be gratified, his judgment strength- 
ened, his sagacity increased, while the second, who had given no 
thought to the subject, and had gained no information upon it, would 
necessarily be blind to it all, or seeing, would understand not. 

The analysis of the causes of beauty in works of architecture, |s 
certainly far from an easy task; it yet remains for some powerful 
mind keenly perceptive and nicely discriminating to deduce a cove 
of laws or principles to be universally applicable in this a beat 
Whether however, this ie likely soon to be effected, or that these sub- 
tle properties will continue to evade reduction to general rales, it is 
difficult to say, At present we must be contented to apply in indivi- 
dual cases, a number of unconnected canons, and to investigste ‘the 

_particular results of certain arrangements of form, compliance with 
prejudices, or the production of noveity, ee ie 

“The art which we profess,” says Sir Joshua Reynolds, speaking 
of painting, “hes beanty for its object; this it is our business to div- 
cover and to express; the beauty of which we are in quest is general 
and intellectual; it is an idea that subsists only in the mind ;' the si 
never beheld it, nor has the hand expressed jt; it is ap idea. resi 
in the breast of the artist, which he is always labouring to impart, 
which he dies at lust without inrparting—but which be.is yet so fu 
able to communicate, as to raise the thoughts and extend ihe views of 
the spectator; and which by a succession of art, may be so far diffased 
that its effecta may extend themselves papercepeey inte public bene- 
fits, and be ari the means of bestowing on whole nations ‘refine- 
went of taste.” Now in architecture, which is not an imitative art, 
but one-of imagination and adaptation, if we may so speak, ( of 
necessity,) there are two other objects to be attained, namely, com: 
modiousness, (or fitness for the purpose,) and stability: in re 
to both of which, althougli perhaps it is not for these it is.entied to 
the a on of a fine art, the claims of a building to perfect admit 
ation must be tried. It seems clear that these qualities may exint 
without the production: of beauty, even with progoriion.of the Ene 
su fa word oF the way the meani: whiati is any thitg 
but precise, as what is deemed proportion under some circumstances, 
or in one. place, is not so in others;) but andl (agen of heauty 
which will satisfy the mind can hardly be hop winnie 
attention to sil points. Variety and intricacy, wi 
vailing oniformity, may be regarded as j in 

in so far as wh 











of both, an old town, or be. eet down. | fornsation. 








fore.a new building. In the first, he mi fied a massive { i 
pes ling rt rcs med ay wives | 
and bound together at certain es in} ayers af. | teoter 
thin bricks almost tésembling flea. This he would bs Pe : 
aya venmant of the work of that period when the Romans tro 
‘though as conquerots, the arts ty England, and laid the foundation for 
-gfter-elevation and pi a and its skin-clad inhebttants, 
the invasian of Caeser, the ddwafall of Rome, 
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oer ipa ‘wut before alluded a Gaha tation to lose, will not enter the liste except in special cages, and the 
th. —— ‘Of srakitectaral cnbers ‘be an:'| xeanlt muat be that the field will be left chiefly unemployed. ‘yrs 
ave or the 5 the senpaelty 7 of aa judges, wise the eediumy | If ere bs uotract tn oor ophiin: al call proud) 
ves. . @ wre t inary we be correct in our opinion, uatil information be and 
iotarkiurd iof-Senbe, emantl “for ; wkill, and the result | the taste of the multitude be improved, we cannot. crack to effest 
dnqvitably siust bb thet individuals will be found. capable of suppiying | much Leia yeni it is soe! or end surely we should a ply-al all our efforts, 
at, aadsthet Gne works willbe pro@uceil. vigorously ee Id not architecture and -the 
 Bibe auadciafion-of-arckitects not merely for the study of their pro- fine a be i taught Wo: wereal y in our achools, and be madé -@ 
feaston wail. the ‘of 0 and kindly feelings, -but-with | necessary part of a liberal education? At ail events, professorships 
a -vieew to: ‘art, and'by spreading ebrosd ‘their Trans- | should ang uestionsbly be -institated at the universities, to cipvengha 2 
ae and knowledge of the beautiful, and inculcate a love for it. : Every ora 


tag mgt therr a and .conrereazioni to 
qevieral interest, must be ed as. likely -to 
Shae thee removing: the ignorance complained of. The Reval 
a tish Architects, a ppenel body, including in its list 
port earl nusiber of the heads of ‘the profesiin, in cor- 
Scatses al most of the. centinental states, and presided over by 
care of the most accomplished noblemen of the day, may be considered 
eae ae associations, and-has it in its power to influence 
Lo medi iii so indeed than it bas yet attempted 
to mace biication of a volume of its transactions, at least an- 
uuaily, shoe ‘be regarded by the members as ‘most im y bag while, 
40 stake these transactions valuatte aud effective, should be the con- 
stant stedy of all-who are connected with the Institute, or wish well to 
their att.* The London Architectural Society, the Institute of Irish 
Architects, and the Manchester Architectural Society, ere all infta- 
ential bodies of a like character, and are called on to exert -efficiently 
the: Looker in their ge 
Att cademy, where of late years an inexcusable degree 
. esieution ts architecture has been manifested, affairs are bobs 
more prontizing aspect. The present aecomplished professor, Mr. 
Cockersll, has entered on his duties with sirgular and praiseworthy 
zeal, and eminent as he is fora love of ‘his art-and desire to spread ‘a 


knowledge of it, will not fail to pursue them energetically in a right 
course. entublishment of schools of design she St the coun- 
tf in the ement of which Mr. ‘Cockerell has taken active part, 

o did fr..J. B. Papworth,) will be of great service ‘to avchitec- 
‘ata: by increasing the namber of those able to carry out effectively 
the of architects, white, by imbuing artizans with an artistical 
ad will serve materiality to raise their-vallings in the soale 


ety. Now greatiy'the architects of the middle were ‘in- 
debted to the ability and feeling of their-operatives is too well known 
20 need notio’ here. 
bd want of information, and the low state of architectural is 
which have been complained of as still existing, have been striking nel 
exem = im the resntts of ‘many competitions for designs whi 
have t before the public within the Jast ten years. The 
ineulficient -particuters and ‘instructions given to arctiitects, the want 
of couyséry. dlaplayed towards them, andi the ultimate unjust decisions, 
have proreel in as weny cases from entire ignorance, with a wieh 
=. y, a8 they ‘heve from underhand influences and bad motives. 
we tan in- some ee remove these first-mentioned evils, 
we: serge hardly however much we may strive, to prevent this 
‘result, injurious not less to the public than to the artists and 
ort itself, “Dhet artistical competitions, by affording opportunities for 
‘the ‘encouragement ef unaided merit, by prevedting professors of 
established practice from falling into a routine habit of eomposies 


will by inducing men to atadly subjects whieh otherwise might 
oot se sae Sei mages fa Oe eae .- 
ie 


greuk ‘those who have ‘theught the matter. 
woud fo so : ‘0 say that fer afl works entitted - oe nlesti- 
comaiy she denarii sod operon by ogra 8 nig —— 

‘op us n for unknown 
tant fo come pally eimeee poreney 


Brdliescki, Michael Angelo, ‘Puttadio, Fontana, Scamorzi, are wll 


much #ervice. “Unconnected 
fA iy oe mficient} -im- 
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thrown hele ne euisance which was, too brand, : 


science exerting its powerful influence to liberate men from the né- 
chiang of manual labour. ve Bice ay » therefore, does it become more 

more necessary that unem minds should be put in the, right 
ra that intellectual and aoe tele should be created, and that.afl 
means be taken to elevate the taste of the multitude, and ‘supply their 
cravings for excitement with proper pabulum. 

To improve a love of the fine arts a people,.not irrespec- 
tive of REGION, but in consexion with it, must be regarded by all 
wise and enlightened statesmen as an object of paramount sa casa 
to be attained almost at any price. 





ENGINEERING WORKS OF THE ANCIENTS, Na.'9. 


In our present paper we conclude our extracts from Strabo. 


THE GREEKS. 


The silver mines of Attica (Book 9, chap. 1), were farmer marly wexy 
productive, they are now exhausted. When they still produced a 
Slight return for the labour of the miners, they melted up the-old 
rubbish and scorie, and a considerable quantity of very pure silver 
was obtained from them, seeing that the ancients were not very. skilful 
in the art of extracting metal. A commentator remarks.on this 
age that itis a proof of the progress of mining in this age, but that 
even then the Romans had been: ‘by no means gone to the extent of 
modern art, as sufficient is still sometimes found in Romish-scoria to 
puy for the expense of extraction. He farther observes that the wines 
of Laurium showed signs of exhaustion in'the time of Socrates (Keo 
phon Memorabilia, book 8, chap. 6, § 12.) 

In the next page Strabo notices a bridge over the Ue liisgts. =: 

In book 9, chap. 2, our author gives a P description ‘the werks on 
the Euripus, but one which is very inaccurate. 

Speaking of the plains of Beotia  oRpos osite to Eubea (bok 9, chap. 2), 
an account is gi ven of the works taken-to drain-them by.«.con- 
tractor for works of the name of Cratesof Chalcis. He was obstructed 
by the factiuns among the Beotians, but in a report, addzegsed by hiss 
to Alexander, he relates that he had alseady drained ned sevaral, 
tracts. This contractor is also mentioned by Diagenes Laertina, byok 
4,,§ 23, as. aie ee ee by Alexander. 

fn book p- 1, is an obscure passage -relative to the mines of 


alcis. 
In the same, chap. 3, Strabo zefers to the labours of Hereules on the 
Achelous. 

The Rhadians.as well as the 
aa militury engineers (book 14, 


icans and Marseillese were famous 
ip», 2+) 
CILICTA. 

Book 12, chap. 1, contains an account of the ‘mode in which Kiag 
Ariarathes the 10th stopped up the Meias, a feeder of the Buphrates, 
and ‘how the dike having burst and caused injury to the neigh oti 
lends, the king was fined 300 talents by the Romans. | 

PONTUS. 

Chupter 2nd af the same book describes the mode of working the 
mines of Sendiasseurgivat | 4 
Pe opr entrance of the port af _— ae too pela ~ eed of c 

aud engineers, Who were led into error ‘by 
mea ‘them:.on this ‘work. This pay who was “At 


| Kiar of: that the was ein 
wth banks tro, ronthe re ar tbe Casta, Pt oe tat it 
could be made dedp eigugh to seccive lange vessels, ff a mole were 
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search for 
is book 
“Chiasped at Suse sad 
Ya the next psge sluices are mentioned on the Tigris. 
— 16, chap. 1, an enumeration is made of 


yk 15, chap. 2). | 
ye is meatloned us being thiowa over the 


a ’ 


. ks of Semi- 
.  filexainder destroyed a naxnber of sluices on the river Tigris. He 
‘also occupied himeelf With the canals, which are of the ree im- 
portance to the agriculture of that country (B. 16, ch. 1), a heme 
‘apon which oar anther dwells at some length. He relates, on the 
authority of Aristobulus (see also Arrian, B. 7,'§ 22), that Alexander, 
seater in a. boat steered by ee amanda su a a 2 
ani caused them to be cleaned by employing a great multitude of men, 
‘whom be took with him, He aldo hed certain oetlets closed and new 
. Ones opened. He remarked a canal, principally leading to the lakes 
- awd marshes on the Arabian side, and the outlet of which, on account 
of the softness of the ground, could not easily be closed; he therefore 
opened a new canal or mouth about 30 stades off, in 2 rocky ground, 
through which he turned the waters. 
; Ecrpt. 


In his 17th Book, Strabo describes Egypt. He mentions the skill 
the Egyptians showed in bydraulic works, but the fact upon which he 
awells is partly perhaps attributable to Romnn science. He says that 
before the time of C. Petronius (ch. 1) Governor, A.D. 20, that the 

test inundation and most abundant harvest took place when the 

ile reached fourteen cubits, but that under the administration of that 

governor ap inundation of twelve cubits produced abundance. 
- In that book and chapter there is frequent mention of canals, and 
. there is a description of the canal of the Red Sea. (See also Diodorus 
‘Biculas, B. ‘1, ¢§ 9 and 33. 
'' Pere also Strabo describes the Egyptian mortar as being made of 
pounded basalt, brought from the mountains of Ethiopia. 

; PAVSANIAS—-ZLIAN AND APPIAN, 

To Pausanias the only notices in any way relating to our subject are 
allusion to the silver mines of Lauriam in the Scuaienaeewent of 
Attics, and in the Laconics a statement that Eurotas diverted the 

. is Zlian and or Aang there is nothing except perhaps that the 
, tn the account of the siege of Carthage, mentions a cut made 
through the harbour by the Carthaginians. 
x4 : ARRIAN. 


EE 


Fi 


_ darrian in his Life of Alexander, 7th book, chap. 21st, gives a better 
" aecount than Strabo of Alexander’s repair of the canal called Palla- 
pee a although this latter account differs, we shall content ourselves 
with a reference to it. We may observe that Gronovius has amezed 
to his edition of Arrian a small treatise on this canal, which embodies 
‘all the account and modern information respecting it. | 
In his second book Arrian devotes much space to the siege of Tyre, 
from which we shall extract some of his remarks on the mole. He 
says that the sea there has a clay bottom, and shallow towards the 
shore; but when you draw near the city, it is almost three fathons 
“deep, As there was abundance of stone not far off, and a sufficient 
;, qeantity of timber and rabbish to fill up the vacant spaces, they found 
’ mo prsst difficulty in laying the foundations of their own rampart; the 
‘ath clay at the bottom, by its own nature, serving instead of mortar, 
_ to bind the stones together. The Macedonians showed a wonderful 
| ferwardness and alacrity to the work, and Alexander’s presence con- 
' tributed not a little thereto; for he designed every thing himself, and 
In describing the subsequent operations Arrian 


 2aye pas yineers, meaning nillitary engineers, were brought 


- from Cyprus and Phenicia. 
Pi oateaaniynlir nde a “aa 

omans, arti the o 
bridges for crossing large rivers. | 


Romans, in forming temporasy, 
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‘the winter feouts:to. meliow ; .it- was then uniued). of nel with ona) 
ashes, being. trodden: by bores or: skenj-sed sens 
afterwards it dered necessary to teke- ent 
the stones. The bricks were: bumt in kilns-or in clamps }.the:fermer 
was the original mode, the latter eG ees to from motive: 
of econemy, Where to be employed ide set know : 
. p 


therefore were in use prior to that date. : The following, in few wronds, 
is the present provess of brick-making in the. af London; 
4 agg partionlars of which 1 am indebted to Mr. Deville and 


« ibbs. : a ee) Peeee +S rc hed RN 
It is chiefly, I believe entirely, from the allurial deposits ebove the 
a eps clay, er pita are epeoadiot ey vicinity hi following metropolis: 
and a section of these deposits ¥ presents the: series, 
such as would naturally result from a mixtere of stones, and sand, anc 
clay, and chalk, brought together by the force of water, and then al: 
lowed to subside. The lower part of the bed.is gravel, mixed mort 
or lees with coarse sandy clay and pieces of chalk; this by degree: 
passes into what is technically calied maim, which is a mixture o 
sand, comminuted chalk, and clay; and this graduates into the uppe' 
earth or strong clay, in which the clay is the prevailing or character 
izing ingredient, the proportion of chalk being so small that the eart! 
makes no sensible effervescence with acids, Bricks made of th 
upper earth, without any addition, are apt to crack in drying, and ii 
burning they are very liable to warp, as well as to contract eonsiderad!' 
in all their dimensions; on this account they cannot.be used for thi 
exterior of walls; and a greater number of such are required for an) 
given quantity of work than of bricks, which, though made in th 
same mould, shrink less in the baking. The texture,. however, 0 
such bricks is compact, which makes them. peta and. durable 
Bricks formed of this clay, whetber mixed or unmixed, are calle: 
stocks; it was formerly used unwashed, and when the bricke wer 
intended to be kilp-burnt, or fame-burni, to use the technical word, p 
addition was made to the clay. If they were intended to be clamp 
burnt, coal-ash was mixed curing the pbntabirs 4 Of these anda 
other clamp-burnt bricks the builders distinguish two kinds, namel; 
the well-burnt ones from the interlor, and the half-burst ones, or plac 
bricks, from the outside of the kiln. © 7 es 

The calcareous clay or malm earth requires no addition of. sand. « 
chalk, but only of - The bricks made.of it differ from, :thos 
made of the top earth, in ies ag a pale or liver brown-coleur, mize 
more or less with yellow, which is an indication of magnesia, Th 
hardest of the malm bricks are of a pale brown colour, and are know 
by the name of Bray stocks; those next in hardness are called second: 
and are employed for fronts of the better kind of houses; .the yellow 
est and softest are called cutters, from the facility with whieh the 
can be cut or rubbed down, and are used chiefly for turning the arche 
of windows. What I have said of top earth and malm earth must 1 
understood, however, to refer to well-characterized samples of thes 
varieties, but, us might be expected, there are severa) brick-fielc 
that yield a material partaking more or less of the qanlities of bot! 
= therefore requiring corresponding modifications in its mam 

acture. ' ; 


Brick carth is urually begun to be dug in September). and is heape 
rough, to the height of from four to six feet, on a pie acpued { 
reoeive it, that it may have the benefit of the frast in brgr sapien Jag 











































breaking it-down. St is then washed by grinding it fa _ a 
it through a grating, the bars of which are close enough { 
separate even small stones. The mud runs into shallow pity amd 
here mixed with chalk ground with water to the oe of organ 
if any calcareous ingredient is required. When:it:-has beaome. tok 
rably stiff crying, ool ashes mr parent sifting from the. cin 
atid susall proces of coal) ave added, in the’proportion of from gue | 
two and a half inches in depth of this lattey'to thebe feet of clay, th 
moat tenacious clay requiring the greatest quantity of aakla. The fh 
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to 11,000 deipks in the eoures of a long summer's day, bat the ion 
“to is the course of a summer’s day, @ average 
produce is not much more than. balf thts number a. i 
/ Phe apie of bricks. varies: from forty to sixty shillings a thousand, 
‘of which not more than one shilling and three pence a thousand, at 
the utavost, can be the cost of moulding, assuming the average work 
of.a.ssoulder to be five thousand in a day; any improvement, there- 
fore, caloulated to save time in this department of brick-making by 
the introduction of machinery worked by steam, or by horse power, 
can:only amount to a benefit equal to a fraction of one thirty-second 
or one forty h of the entire price of the commodity. If we as- 
sume such machine to produce fifty-two million bricks in a year, this 
‘amounts to two millions a week (for the season for brick-making in 
this country continues no longer than from April to September inclu- 
sive) or three hundred and thirty thousand in a day, equal to the 
labour of sixty-six men or eleven horses, without making any allow- 
ance for friction, or any deduction on account of temporary repairs. 
The cost of hand-moulding fifty-two million bricks at one shilling and 
three pence per thousand is 32507. from which, if we deduct the first 
cost and repair of machinery, the expense of fuel or of horses, of 
superintendence, &c. it would probably be found that nothing would 
‘remain for profit. 
- .. Bricks are bernt either in kilns or in clamps (2). In the former the 





the kniyes, by which it is cut and kneaded, and finally is forced through a 
hole in the bottom ofthe cylinder. . 
+. © A malm brick of the above dimensions will shrink by burning to the 
-Yength of 9 or 9} Inches. A brick made of top clay without any mixture of 
, wil} often shrink to 6} inches. 
.. t, From some experiments made in France we learn the following partcu- 
lars A ms 8 inches 3 lines long, 4 inches, 3 lines broad, and 2 inches 
2 lines thick, A age bricks which on an average weighed, when first made, 
§ }b. 1402. When dried ond ready for the Kiln they weighed 4 Ib. 8 oz. 
having 22 os. of water ; 9 oz of roanglepieie evaporates in the first twenty- 
foor buurs, the other 13 os. require five or six weeks to evaporate. By burn- 
ing, 4 02, more of volatile matter is driven off; a well-burnt brick of the 
above «dimensions weighing 41b.4 0”. A fresh-burnt brick when laid in 
water absorbs about 9 oz. Z.¢. from one-seventh to one-cighth of its weight. 
"Tt appeats, however, froin experiments by M. Gallon, that the weight of 
bricks varies recording to the care with which the clay is worked or tem- 
pered, Some clay was well worked, and then beaten for half an hour, on the 
dnorning of the next dey it was again worked and beaten as before, and in 
the afternoon was aguin beaten for a quarter of an hour, and was then made 


fter 

‘into bricks. Another parcel of bricks was made of some of the same clay, 
De iel in ts usual meaner. Both parcels were dried in the air for thirteen 
“days, when tt was found that those made by. the former process weigh:d on 
‘ ab average-5 Ib. 11 os. each, while those made the latter weighed 5 }b. 


.7 og. Both kinds were burnt together for rl ini they underwent no - 


relative change in bulk, but the weight of the former was 9 Jb. 6 oz. and of 
‘the latter 5 Ib. 2 oz.—Arts e¢ Metiers, vol, iv. 
_ (1) The operation of making the bricks is generally undertaken by one 
‘ynan called the moulder, who with his wife, children, and one or two men, 
form a gang. One of the gang, a man, wheels the soil to the pug-mill ; after 
. it 3e-tempered it Js by a boy or girl from the pug-mill to the banker, 
(the motukler's work-beuch), it is then kneaded by a woman, who 3 it 
the moulder next to her, and as fast as the moulder turns the bricks out of 
ie mould, they are rerdoved ‘by a boy en to the off-bearing barrow, which 
iv witeeled to the d # cpg f 2 men, who set up the bricks in the 
e hacies joe wimating ction, two width, and about two inches apart, and 
“1 feet digh ; these ‘hacks‘run the he of the drying ground and are 
. gineed-in parallel lines 4 t6 5.ft,.apart.. When the bricks have stood a few. 
- ‘Gays, Lepy pre reget Ath a greater enene between them, which operation is 
ste chat! and. in abo i a woek after, they are removed to the clamp or 
Bs ceee ice ti rahe hr ae 
i ' J to-sat unifo al: ; a 

5, sn eualia bricks, or. if ‘there ‘be any, tn to aus. aome old 
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. @ situated north of the Thamas, at ey, cancikcney, 
Tottenham, Enfield, Isliogton, Kingsland, Haromermalth, Cowtore de 
| | ton, and Brentford. Those made. at Grays Thurrock, Packeet amd 
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‘ they receive a greater proportion of heat, the outside of the clamp is gene- 
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about 6 feet apart; they are filled itr furze or dry fa 
are laid amall een, caal, or breeze (cinders), the in 

in with bricks (this cperstion Is termed crowding) lald a short distanes‘spart, 
and between each course a layer of breeze is laid and repeated the: whele 
height. The upper courses are jaid a2 little closer than the lower ones, as 


t wood, over ¥ 
ate 6 are filled 


rally closed in with place bricks (half burt or soft bricks), and the top 
covered. with breeze and sometimes earth; when the clamp is made’ up the 
fuel in the flues is ignited, which. communicates with the breeze Jaid between 
each course, and shortly the whele of the clamp is in a state‘of combustion, 
and becomes one mass of fire, communicating with the ashes contained. in 
the bricks; part of the exterior is sometimes coated with clay to prevent the 
cold winds penctrating. As soon as the whole of the clamp is Properly ig- 
nited, the flues are closed, when particular attention is required to prevent 
the fuel burning too fiercely or too slowly. : If it burn or draw too quickly 
on either side, screens are placed on the outside to check the draught. When 
the whole is properly burnt, which is in about 25 or $0 days, the clamp is 
partially opened and allowed to cool; the bricks are then sorted, those which 
are properly burned are called stocks-—if they ave not sufficiently burned they 
are of a pale red colour and soft, called place bricks—if the fire has acted too 
fiercely, several of the bricks will be vitrified into one solid mass, which are 
called burs. Tho whole operation of making bricks from the time the earth 
ig tarned into the pug-mill to the time the clamp is open, averages about 6 
weeks. : 
The kilnis of an oblong form, brick built, with one opening in the end 
or side, and generally 18 feet long, 10 ft. 6 in. wide, and 12 feet bigh; and will 
contain about 20,000 bricks, the walls, on the top, are about two bricks thick, 
and at the bottom three bricks ; they are built battering (inclining) inwards, 
the bottom is covered with narrow recesses arched over with openings left in 
the top, having the appearance of lattice work, in thesé recesses Is depoalted 
the fuel, on the top the bricks are laid with spaces between to allow the fire 
to pass up; the upper courses are Jaida little closer than the lower ones, and 
the surface covered over with old brick or tile rubbish to keep in the heat 
and prevent the rain damaging the upper bricks ; when the kiln is fy}, sme 
wood is put in and ignited, to dry them thoroughly ; when this is dane, 
which is known by the smoke becoming transparent, the th of the kil 
is closed with old bricks and covered with clay, leaving sufficient space for 
faggot ; brushwood. furze, bavins or dry taagot wood to be put in ace tbe 
The fire being made up it is continued tili the ashés assume * whitish ap- 
Piackened and the kiln@eols by degrees: The process is contivued, alternately 
slackened an ‘GBols by degrees. e process is continued, ; ate 
heating and slackening till the picks ere thorou J 


hly burned, which is.gqene- 
rally in the space of 48 hours. The advantages o kin r 


burning is the greater 

certainty in the operation and shortness of time in burning, Which is Sone in 

about two days, whilst the operation of clamp burning occuptes frequeritly 30 

days. The bricks are generally of a bright and sometimes dark red colour,— 

Editor C. E. and A. Journal. 

_ (3.) The following are the prices for the several operations itt brick mak- 

ing :— : on 

: DIGGING PER CUBIC YARD. a, @. 

To digging the uncallow, including wheeling not exceeding ome ran - 

(8 run is three 20 feet planks placed inacontinuous line, length»  *' 


ways . ° ’ ° a co. Ww ¢ 
Digging aid wheeling brick earth ‘ : ‘ a . @ 4 
Turning and soiling (mixing sand or ashes with the brick earth . 0, . 2b 





MAKING, PER THOUSAND, " 


Making the bricks, including the tempering of the clay, molding 


t 
1 
. 
- 8 
ft 
1 


_ and hacking (stacking) =. ‘ : ‘ ‘ . 4:0 
Scintling (removing and restacking the bricka in the hacka) .- © O+.2 
Crowding (placing) the bricks in the clamps ar kiln “te 
Two yards of clay or brick earth (which will make one thousand | 

bricks) digging and scat Hat d. per yard : ee ae ee 
Wear and tear of tools (found by the master) and keep of horse ©. 2 0 
One-fifth of a ehaldron of ashes for soiling, at Se..per chaldron © °° . ‘1 0 
One-fifth ditto of breese for fuel, 7s.Gd.ditto.- 1°. ' I 6 
Straw 6d., sand 6d. - @ e r] . e ’ e- 3 ‘ 0 
Kiln or clamp expetises for attending to open it, lading carts, &c. . 1, 0 
Duty ® e oy e e e e e a 10 
Rent ® ® ° . - e ’ om « it e% Q 
1. DEO 


To the above must be added the expenses fur femoving tha uncallow, riak 
Josses, interest on capital sunk, éee:. and if washed the ac-ditional labour anc 
cost of chalk, &e. Stock ricks average at oils sine Sa fo 82s. pe: 
thousadd, tthe fittd, and pinee bricks 245. The prtee fur the « Ae Imes 

the cost, coridequantly a greater profit must be allowed gp. te aigeks t 








* re » w. '#h wet setisons are Very serious, dhe duiy.is oblige 
é ane then forsind by cherie baie Tadd aide by side, with @ | she quantity I the hack, yotwitistanding any pest ar the vol 
ff; hfe Aen hetght of feet ‘and stout? inches wide; the iop [may be ‘DF deatroyed by wet Weather. or in -proggse v1 mauidacture 
dd hovenel by Aavieks babig abt S800 chew. aide, inl: they form an areh or 7 egnigent allow 10 per -papta réduciag Gerda tobe. 3d 
Me ih 3) the. whol laouth of the’ clamp, and generally th ‘on thie quantity made before Durning.—-Ep. C,H. & A. Jour. 
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tropolts.. At-Cheshant, in. laa ted ¢ maim far: 

the finest 2: no leas then: Jeet in depth; from this 1 
made the beat ssall ijlp-husnt, beioks,. payiers. They ase.dutd, 
absork very. little, watex,.and:are.used for paving the flare of: siables, 
wash houses. Se: ~Khey hays. cntizely supe a sera 
olinkers: ery. were imported from. large quay 
ties. “tbe red eanty, joke called Windsore are made at ley. 


"“Theve js :a. considerable « ion of bricks from London; many 
ip sedt to the West Indies, to Quebec, and to other colonies.* 
ies, from the purpose to which they are applied, namely, rooting 
houses in order to shoot off the rain, require a texture as compact as 
can be given to them, consistent with a due rd to economy. The 
fattest. and most unctuous clays are, therefore, those which answer the 
‘best, eapecigily if free from gravel and the coarsest sand, The price 
of tiles, conipared'with that of bricks, is such that the manufacturer 
ean afford to dry them under cover; while, being not more than one 
verter of the thickness of bricks, the drying is more speedily per- 
Soren, dad with far less hazard of warping or cracking: the same 
tio is the case with the baking. Sand is added to the clny, but spar- 
ingly : for if, on the one hand, it prevents the ware from warping, yet, 
on ithe other hand, it increases the porosity, which is a fault eapecially 
tobe avoided. The general manipulations of gri ing the clay and 
beer igs it are analogous to those already described for making 
bricks; but more pains are bestowed in getting it to the utmost de- 
gree of plasticity so as to allow of its being rolled, like dough, into 
cakes of a proper thickness, which are afterwards brought to the re- 
quired shape by pressing them into a mould. 





ON THE PERCUSSIVE ACTION OF STEAN. 


Our c ent C.S. in the last sumber of the Journal has taken 
an observation which we made in the first part of our article on this 
subject in the A number in a wrong light; nor should we have 


expected hi to have attached so much importance to that observa- 
tion after reading the rest af the article, from which he would bave 
seen that, if we thought it unfair of Mr. Parkes to attribute all the ad- 


vantage of ive action to Cornish engines, aad none to others, 
we alan cousidered the amount of that sivantagegp be equal to nothing, 
which we think clearly demonstrated by oar =e so that we 
canndt exactly be of opinion that Mr. Parkes faraurs the Cornish en- 
gines, simply by considering that the . ive force of stenm is only 
‘developed in inns: The remark that this force abould he developed 
ins degree in Locomotive engines does not necessarily imply 
that it should be developed favourably; for, by reason of the lead 
iret the slide vaive in those engines, the steam is first let on to 

ye back of the piston, and its percussive force would therefore tend, 
as our br dy Nak justly observes, “to impede the engine, if not 
stop it altogether.” 

The rest of our correspondent’s remarks, since they have for object 
to show that the Cornish single-acting engines are the only ones at 
present in which the ve force of steam could act with any 
great advantage, and that the locomotives are the very worst in whic 
it could be used asa motive force,” and thus suppose the fact of its 
advantageous action in the former to be already established beyond all 
jeer cannot be regarded as an answer to our article above men- 
‘Moged, but merely to the single remark slready alluded te, and to 
which be has, as we have shown, attributed 2 enon we never in- 
tended it to convey. It is difficult to assign a reason for his replying 

‘Feast important portion of our article, and passing over themain 


ce.—Is it that be eonsiders the question of the pro- | 


the 
argument in si 
prety of a lying the peas of Percussion to the action of the 
steam as shove iscussion?—This was not very reasonable, since he 
has, sp far ‘as we are informed, the authority of but one writer, the in- 
Tallibility of whose theories has not hitherto been established by ex- 
a 3 in proof of which, see the Count de Pambour's peper On 
omentum proposed by Mr. Josiah Parkes as a Measure My 
nical Effect of Léicomutive engines, and our Reviews of Mr: Parkes" 
paper on the same subjapt; in the Joyrnal of last year, pipe 102. “We 
most, however, ussome this to hive been our corres; "s motive 
_ Tor abstathing frowt any discugilay of the principle of the 
action of steam, as otherwise we should be 
8 Phe whole number oPbrtete aga f 
eer 2865,:on which theexctve Guty pes 
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upon the pistol ‘net y oltet 
orarik:” « ‘dhe otetes farther on that “the action of ‘this feseds 
avoided in this-case, as wall asin that of the'l, 


the gradual motion of the elide, for an soon asthe aide. 
the steam way, the steam sushes ime the cylinder, and : 
the piston, bat with very little effect, on ucooustt of ite ‘being ap anual 
wire-drawn in tg lsc the small site of the: et Gratz" 
It would asturally be inferred fram this latter o : eur sor 
respondent supposed the percussive action of the steam te be conined 
to the moment when the valve begins to open, in other words, that. it 


is only the fret portion of the steam which has re action, 
and that this action ie communicated i y to the piston the 
moment that portion of steazn passes through the vales ; ‘which, if 4¢ 


were true, would obviate the development of percussive action $n 
Cernish single-acti ines as‘well as in these above mentioned ; 
for the steam valve of a Cornish engine, though ed more suddenly 
then the slide valve, is nevertheless net o sty, bat 
more or less ly. 34, on the-other hand, we assume the develop- 
— of this — es ee re ated sores bedpiesel as to way 
e opening of the valve o ish engine, (which is 
seonseary for the double-acting rotative engine), thea ninst = also 
admit, not only that there is percussive action in the latier ts well as 
in the former, bat also that this action must essist in tursieg the orank, 


which will have passed the centre befers it has ceased to aperate, 
We do not e with C. S. in the epinion that “ in order to render 
the percussive of steam available to its fullest extent as a moving 


wer in single-rcting pomping it would be zecessury-to 
ave some medium interposed between the direct action of the steam 
on the piston and the 6; a0 as to.convert the-ever-varying pres 
sure on the piston into a regular and steady pressure on the plunger of 
the pump;” for the condition of a constant pressure on the pump 
bucket, is by no means indispensable, as the effect of a diminution of 
pressure on the steam piston, supposing such mediom not to exist, 
would be simply a sete iminotion of the velocity, or.of the 
acceleration of the bucket and column of water, ‘which wodld by po 
meaus affect the application of the pereussive force of the stetin. ‘Thi 
column of water is, however, considered by C. S, asa modium iitere 
posed between the direct action of the steam en the piston and ‘the 
pumps, which is curious enoogh, since the action of. the steam works 
the pumps, and these rainve the ealumn ef water. : 
e cannot make out that eur correspondent’s remurke have in any 
degree shown, as he supposes, “that in the Coraish engine we might 
use the percussive force of steam as a moving forcé to a very e0ne 
siderable extent; for auch negative evidence as that which he re- 
produces from Mr. Parkes’ paper, viz. that the duty performed by 
those engines is greater than he could otherwise account for, cannet 
be admitted as ti » What is required of the supporters of Mr, 
Parkes’ opinions is & direct proof that in Comish or any other: i, 
the steam develops 2 power, by means of percussion, in af 40 
that measured by ite elastic farce, without which it is idle to entar 
into any fliscussion respecting the comparative fitness of didersat 
kinds of engine for the development of titis additional power.:  _'" 


Ds seca si es Tl 


ON THE POWER OF THE SCREW..' 


We have received a letter from Mr. J. R. Cussen, in defence of the 
Hager act sheng ne in @ communication publiahed in ‘our Jou : 
‘ yast, - ww were partiall refated ‘= pourrepondest. : ae 
the July number, ‘We cannot insert t ety oe ite evident that 
ber sey Ae halon all ange th but aa ed ee hi 

any. r persons w ‘De leg. ante oF ae 
quent ve, a point out clearly ip what ; bis sxletakes. copnitty 
mal heer ‘have probably arisen. 40 OW eg Cts aaa wnat, als ee vay yt 
As 16, tals feat objection to the theory jaid down ‘hy ie 
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See Pe a OR LAPS ERO ANAS. OE. ‘ie Sr att were : wee ee ee Ode 
ie peer ay teres ‘Sivan tewistance, accovdiy ee the bo, Ce gee Pe ee nee 
ented pns.of the threséto.the intervel betwetn fis calle | Jac thewatlo of the alreamferenne'of a-cirela to ta dtemethe. csi 
mabe. loan, whinh.olzeninateuos comid not effect the result, . gn 3 ply reumference’of a-cirele to ita. dismetér., -:/3. 
fine bit side of the.thread,or that which is in cone | if Ms. Cussen's remark -“ that one-third of the calonlated: power: de. 
Saat. wit wisich engtilns the resistance, Mr.Cumen | Mtt by friction” is meent to bear upon the eomparizon of ‘the: affect. 
mani that all theorists agree with him in sub- of serews of diffesent diameters but the same pitch, it will ba found.on 
shana, if.not in nae iny on that the friction bears no ratio to the resistance, 
~ y Ht pes. his Soak cal ction, Mr. Cussen has overlooked the | >&t increwses in. aclighély greater ratio than the diameter of the screw, 
chief part. theory of the lrer, and, unless he objects to that and thus gives a propastionate adyantage to serews of small diameter. 


7 = 


magne Se Rllewing reasoning will convioe him of his error. 
~ We. WE Se 
theead, which, converted. into intelligible mechanical age, is one 
iach piteh, and of 3, 6, and.9 inches diameter respectively, worked by 
a. lever of. 90.inches long, the lever moved by a windlass of one ton 
wer. But it is necessary first to understand clearly what is meant 
‘a lever 90 inches long. In mechanical language its signification is 
distance in a straight line from the fuleram (which is in the axis 
‘screw) to the point of application of the power, which does not, 
howaver, seem to be the meaning attached to the expression in Mr. 
Cussen’s second letter; he seems rather to mean the distance from 
the auyface of ihe cylinder to the point of application of the power, 
which is not the trae measure of the power of the lever; we shall 
therefore take the liberty of understundiug it in the former sense. 


theory also se:now taught by all outhora and professors without ex- 


i3 


x 


This being premised, suppose for a moment that no lever is used; we 
ahall have, by Mr. Cussen’s, as well as by Mr. Bridges’ formula: 
_ dn the first case 381: 3x 91416 +: 1: w= 94248 tons, 


in the second case 1; 6 x 3:1416 2: 1: w == 188498 tons, 

in the third case 1° 9>¢ 21416 |: 1: mw == 282744 tons, 
Now the hae is ni ape in the first cuse ata distance of 14 inch 
from the fulcrum, in the second at 3 inches, and in the third at 44 in. 
distunce ; 20 that, by applying it at a distance of 90 inches in all 
three cases, we-shall obtain the following results respectively : 


in the first case 9.14: 902: 94248 ; == 565-488 tons, 
in the second case 8 : 90 : ; 1898496 : == 565-488 tons, 
in the third case 44 ; 90 : : 282744 : w= 565-488 tons, 
or the pressure independent of the diameter of the screw, which over- 
throws the second objection. 
_ Mr. Cusaen’s third. objection falls to the ground with the preceding, 
indeed it has.no meaning at all; for he virtually siege it y the cir- 
cumference of:the circle described by the extremity of the lever when 
he multiplies by the circumference of the screw and by the length of 
the lever, although he omita to divide by the semidiameter of the 
acrew,.as he qught ia that case to do, avd as it will be seen, on an in- 
spection of the above calqulations, we bave done to obtain the final 
value of m If we take the first case, we hud finally 
: _ 1% 8 x 81416 X 90. 
x lt 


* 


bind Tt is obviously the same thing whether we suppose 3°1416 to be 
Stat milti plied by 3, to give the circumference of the screw, and the 
viet to be afterwards multiplied by 90 the length of the lever, and 


we wapport DAIS ts ber wltipled by tne 20 to give as or 
; one, F141 e first multiplie twice 90, to give the cir- 
cumference. described by tlie eceeennty of the lever, and os the factor 
Sof the namerator is essentially twice the factor 14 of the denomina- 
lor, these two factors “io pho Or, to make it still more apparent, 
let ¢ Yepresent the radius of the screw, d its pitch, / the length of the 

er (measured from the axis of the acrew), P the power und @ the 
resistance. Then the last equation would be 


wen. M2 2X 31416 91 
Pyiey 4. aXr 


from'which it is evident that, if we take the 2 from the factor 2 r, and 
milltiply it by the two factors 81416 and /, we shall obtain the cir- 
ere eae: the extremity of the lever, or by the power: 
this product, ape tot by P Xv will obyiously be the same as if 
P33 9416; whiok is the ci 
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ON THE ECONOMY OF FUEL IN LOCOMOTIVES CONSE- 
QUENT TO EXPANSION AS PRODUCED BY THE 
COVER OF THE SLIDE VALVE. 


Sin—Having observed several errors in Mr. J. G. Lawrie'’s calcula. 
tions, published in your useful and interesting Journal for Augast last, 
aliow me to point them out for the benefit of your readers. ? 

I should premise that the formule he bas gtven for the several. dis- 
tances travelled by the piston: from the commencement of the stroke 
to the commencement of expansion, from the commencement of the 
stroke to the opening of the eduction port (not to the end of expan- 
sion, for expansion continues, but more rapidly, and the effect.during 
the rest of the stroke is not to be neglected), and from the commence- 
ment of the stroke to the position of the piston when the valve opens 
for the lead of the next stroke, are correct. I should however observe 
that the expressions under the radical sign in the values of a’ and c’ 
are identical, and may be reduced to (1—c?) [I—-(/-+-c¢)*]; aud per- 
haps it would be better if the expressions (1—/ c—c*) and (1-+-/ ¢ + ¢*) 
in the same two values were written respectively 

[l1—e (+ ¢) Jand [1 +c (¢+c) }. | 
The errors I have discovered are in the computation of the effec 


which follow. ma 
Mr. Lawrie finds the volume of steam of the initial pressure p ad- 


mitted during the stroke ta be equal to 8 (“ —Se—"), (at lenst 


I suppose this expression to have been meant by the writer, although 
the factor a is omitted and 4 is printed instead of p in the denomina~ 
tor,) which is a sufficiently near approximation, but I cannot compre- 
hend how he can moke this quantity equal to 2 d x 4, althonglr he 
observes with trath that the quantity of fresh steam must (whatever 
the expansion is) be constant; but a constant quantity is, not veces: 
sarily an arbitrary one, as which it might be considered. in this case, 
for we may give @ any value we please, and it would follow thatthe. 
quantity of steam used per stroke would be the same, whatever the: 
area of the piston might be, provided the length of stroke, lead and. 
cover of the slide were the same. And if we supposed the atea. of 
the piston ¢ = 1 square foot (a reasonable hypothesis), the factor 1:in 
the expression 2 d X 1 signifying (as I suppose) also. 1 square: foot,. 


; ¥ 


fore’ 22d. His expression of the value of ¢ is therefore incorrect; 
besides it is cbsiously impossible to deduce the aren of the piston 
from the length of stroke, cover and lead of the slide, and ratio of the 
greatest to the least pressure in. the cylinder, without knowing’ bow 
much steam is generated in the boiler. 

Secondly, the effective working pressure during the expansion is. 


we should necessarily have a’ — 


f 
found = + —i,% expressing the distance travelled by the piston 


from. the begioning of the stroke; and this expression will give too 
great a value by 3 or 4%. per square inch, if not mores, for dis used. . 
to ex the least presaure of the steam in the eylinder, whieh it igs 
at the moment when the eduction port is closed, and which probably: 
arcely eyoceds the atmespheric pressure, and the meun resistance af 
the waste steam. amounts to 4 or 5 3B per square iach, Besides this,. 
vim, to express the quantity cf work done dosing the: 
portion 6 of the attoke. makes no allowance for the d at of sara 
coneequent.cn-expension; but this may be too agit t6 be of 
weaNG, M8 Fae expansion is inconsiderable in Iovpuietives; 
hm Tor the waste space whicl: bepta'be filed 
_ Set Bae elles during, the tent.of the steeke'is not:to be: | 














so sinal] that it might much rather. be ddisreyurded ; for it commences 
with a -préseure of about 1 atmosphere and terminates with about 1-4, 
say on an average 2 atmosphere through one-fortieth part of the stroke, 
of about one-tenth of a fb. through the stroke, due to compression. 

' Thirdly, Mr. Lawrie makes the inexplicable assumption that the 
snfety valve be so loaded that p = ¢ — the initial pressure of the steam 
‘in atmospheres == the area of the piston!—Supposing the square foot 
to be the unit of area, and s== 1 square foot; we should then have . 

== 1 atmosphere,-and the engine would not move; but if the square 
tach were the unit of area, for the piston of the same size as before 
‘we should have ¢ == 144 square inches, and consequently p= 144 at- 
ci ala results show the manifest absurdity of the sup- 
position. 

_ Laatly, fhe values of a’, band c',in the examples which close the 
“paper, are not determined correctly from the formule which, I said 
above, are themselves correct, eo that the whole paper requires revi- 
#ion and correction, except the first part, as I have explained, 

‘ Hoping that the above remarks may be found serviceable to your 
‘readers, 

~ * remain, &c., 

M. 


MR. JOSIAH PARKES IN REPLY TO COUNT DE PAMBOUR. 


Mr. Enrror——M. de Pambour has recently repeated, in several of 
the weekly and other periodicals, certain virulent strictures on my 
writi Jam atu loss to conjecture on what grounds that indivi- 
dual should have indulged in these, as well as in his earlicr, and nearly 
similar, attacks upon me. I have, hitherto, declined replying to them, 
and for two reasons; first, I did not wish to convict a man of M. de 
Pambour’s celebrity of deliberate ‘misrepresentation; nor, secondly, to 
expose, more publicly than he had himself done to persons really con- 
versant with the steam ne, his lamentable ignorance of practical 
matters. But, his resumption of these attacks, in the present form, 
renders it i on me to be no longer silent. J, therefore, avail 
myself of the same medium of communication, and shall confine my 
reply to the exhibition of one instance of his gross ignorance, and of 
ar pany of his numerous, aud injurious, falsifications of my opinions 

writings. 

Byery engineer is acquainted with the cataract, an instrument nearly 


as old as Newcoomen’s engine, and used for the purpose of opening the 
steam indaction valve, thus starting an engine, after any required 


period of rest. This species of water clock is also occasionally em- 
ployed to open other of the valves at definite times. The Cornish 
enpineers appreciate its value, not only as a means of reguiating the 
number of strokes to be made by a pumping engine, in a given time, 
but also as effecting the influx of steam into the cylinder in the most 
instantaneous manner. Neither they, nor any other engineer ever, 
probebly, imagined the cataract to exercise an iofluence over the pro- 
‘duction of steam-im the boilers of their engines. The Comte de Pam- 
_ dour, however, ascribes to the instrument this miraculous virtue, in the 
following pansage : 
_ *4We will finally remark that it is customary in these engines to 
-wake use of the cafaract. Under this circumstance the chet does 
‘- got.evaporate the full quantity of water, that its boiler would other- 
. ‘wise be of evaporating per minute; but, on introducing into 
' the — the eva ger aD | Marine the rota will a whe 
we the correspond ects e engine.”’—( New Theory of t 
‘£ 1 We Weale, 1839, chap. xi., Cornish Single P int 


at ae verily new theory. No observations of mine are requisite 
to illasteate the - manating 


theories, and formule, ¢ 
from 2 person: who ‘is #0. little practically versed in the mechauism, 


and ausxiit , of .an ne, as to jumble ther, and come. 
"Youd von Fore Sesgsents (in Aiton fustos Gf Ge come he 


_ tn a later work, de Passbowr hes devoted: no less than 16 pages jwatet 
: toa exiticion-.of y Paper on the Losomotive’ 7: <7 
Fransnctions ‘91 the lnstitutution .of Civil: 1: 


of ry matter 
' Ragtoe, (published on. the: Transacth 
Ragincers, vol. iii.))ia which, amongothers, I bad occasion to exatefe 


ni 4 f h | of. 7 
ponanedireskie | “a . 40 | but.evary 9 
compression of the 's the pressare 7, between the instant | 

of : toe ‘eduction vaive and that of 0 the steam valve, is |! 


| water aa b 


 ; to what parpoues the water chin poribly be niplied. foretart ia A 


ry 7 
ad 


who perverts bis text; who invents arguments for him; or whe ten “ 





as authentic quotations, phrases which he-wever.employed.. In vip ang 
instance bas M. de Pambour quoted my own ster ag liew of which 


he has frequently invented words and opinions for me. The following 
extract affords a concise example of the veracity and style of the 1 
pages of criticism. . ion. 

“The want of using equations which facilitate so much accuracy in 
mathematical reasoning (and the author accounts for it in telling a thai 
he is more accusiomed to Aandle his hammer than Ais pen,) causes him tc 
heap errors on errors, ae and complicating them unaware, till 
he arrives at a point where he does not produce a single result that is 
not erroneous.”—(.d Practical Treative on Locomotive Engines, 
edition. J. Weale, 1840. Introduction, page xxxiii.) na 

The paragraph in italics is a pure invention. No such words even 
occur in my paper as dammer or pen. 

The writer. who resorts to the miserable tactics of falsifying the 
language and opinicns of one who differs from him on subjects open ta 
large controversy, exhibits a consciousness of inferiority in his arga: 
ments, which it would bave been wiser, and far more manly to ac- 
knowledge, than to atlempt to conceal, by expedients so unwo 
and so certain of detection. Such aman may, possibly, be ao skilfa) 
mathematician, but he cannot claim rank among philovophere, whose 
sole objects are the discovery and propagation of (rh. I conside 
myself exonerated from all obligation to reply, iu greater detail, to ar 
adversary who descends to such ignoble practices; but justice to my 
own reputation requires that I should expose them to public reproha: 
tion. This I do with the more regret as J have derived both inatruc: 
tion and pleasure from some parts of M. de Pambour’s researches. 

I remain, Sir, your obedient servant, 
Josratl PARKES. 

12, Great College-street, Westminster, 

Seplemler 13, 1841, 





LONG AND SHORT CONNECTING RODS. 


Sin—In your September number there are two communications an 
imadrerting on my paper on connecting rods in the July number. 1 
this paper, my object was to establieh the soundness of the connectin 
rod, in general, as a medium of moving force, and thereby to endea 
vour the settling of the controversy about long and short rods. Fo 
it is not disputed by uny, I presume, that the strains and consequet 
friction between tnoving parts, in machinery, occasioned by comnectin 
rods on the same crank, ure in a certain proportion to their lengths 
and I agree that herein longer rods have the advantage of shorte: 
But-the question has been, whether, purely as tranemitters of fore 
the former has any superiority to the latter, which leads to the ques 
tion whether generally and abstractly, connecting rod motion ts just 
a medium of force. As I have said, it was my object to prove th 
affirmative of the question. Therefore, in this view of the mubje 
rods of different lengths to the same crank ought to be one in effect. 

Though certainly I did not notice the fact, Iwas aware that the cor 
necting rod would not work on a crank of the’ same length ip the usu: 
style. We may mention, however, that a modification of this oase i 
in fact practised in epicycloidal motion, a demonstration of which : 

iven fn March number for last year,in which the stroke of the piste 
Is twice the throw of the crank, and the radius of the inner wheel : 

the connecting rod. s 
I am, Sir, your's, obediently, 





. ,D, Chanx. | 
Glasgom, September 16, 1841. oe 
' ‘ | ae . 
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Ai beds dd tntiationsosenitoned by our “Episodes” Bing 
given to the vender piecemeal tin‘menthly portions, are attended wi 

no injury fo our essay, and with some convenience to ourselves, by in 
some meagure concedling abruptness of transition from one subject to 
another, aid by enabling ws to avail ourselves of such pauses, in order 
to bring such incidental remarks as we may deem expedient. Such 
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helng the case, we ventare again to remind our readers that the plans : 


here presented to them, are Intended merely to furnish ideas in respect 
to form and arrangement; for, as we ourselves are perfectly aware, 
they would require to be more or less modified, in order to adapt them 


according to the other—and to us, of course, unknown—circumstances - 


attending any given case, For more frequently than not, probably, it 

would be considered necessary to retrench and simplify them, tu con- 

sult effect less and economy more. Accordingly there is very little 

danger of their being borrowed from in so direct a manner, that appli- 

cation of them would be tantamount to plagiarism, more especially, as 

hardly any two persuns would produce the same design from the same 
lan. 

Should any one be of opinion that those here produced might be 
greatly hy abeabis upon as regards further development of the ideas 
contained mm them, great would be our sutisfaction at finding any of 
them so turned to account, or atherwise corrected and matured. It is 
possible, however, that a very different construction may be put upon 
our motives, and thut it will he thought to betray somewhat too much 
of self-complacency, if not of arrogance, on our part, to sappose that 
our fy ee can be of any value to other persons. Such presump- 
tion, {f presumption it be, we, of course, partake in common with all 
who publish designs of their own; but with this difference, that while 
vey give entire plans of houses, as if they were so miuny perfect 
models in every respect, we merely throw out partial hints, without 
presuining to dictate any further. In so doing, we of course leave it 
to be inferred that we think snfficiently well of our ideas as to imagine 
they may possibly prove serviceable to others, and of the two, it is 
surely less offensive to suppose that architects can have occasion for 
any promptings of such kind, than that they can at all require studies 
fur the arrangement of ordinary bouses, or can obtuin fresh instruction 
from plans which are, for the greater part, of the most familiar and 
every-day character. 

On the other hand, it may fairly be urged against ourselves and our 
Episodes, that the latter manifest too much straining after novelty and 
architectural display ; that no regard is paid in them to economy, and 
that, in fact, they are applicable to general purposes, nor at all likely 
to suit the taste of persons in generul. This is tuo truc fur us to at- 
ge to contradict if; we leave persons in general, be they architects 
ox those. who employ them, to adhere to the present jog-trot system, 
taking no thought or study in regard to effects arising out of plan and 
varied cumbinations, but satisfying themselves that every thing in re- 

ard to plan is accomplished, provided that the number of ruoms of 
‘dimensions required be obtained, and mere convenience sufficiently 
attended to, which lust, however, isffar froin being invariably the case, 
where the plan is only divided into so many squares and parullelo- 
rams. 

it is not the least ill conseqnence of al) attending the routine system 
we would fain break through and abolish, that by excluding variety of 
form ip plan, it likewise excludes what would else suggest fresh ideas 
in regard to atyle of fifting up, und decoration. Most undoubtedly 
much character may ba given to a room of the simplest and most 
ugual form, yet It ts seldom done, and seems to be as seldom at- 
tempted. Qa the contrary, there is a certain established uniform 
into which rooms of the same class are put almost indiscriminately, 
without regard to other citcumstances. This is more particularly the 
case with regard to dining-rogms, for which it seems to be laid down 
as axule that they have as little architectural attraction as possible 
bestowed upon them, in fact, show little more than plain walls of a 
single tint. Asa general rule this is, we admit, 1 wholesome and 
safe one enotigh, because, if it admits nothing to gratify, it excludes 
rouch that might offend the eye. The very monotonousness and plain- 
‘ness, are, besides, characteristic in themselves, so fur as sucha room is 
thereby mufficiently distinguished from the others ino house. Still, 
equal distinction, we conceive, could be kept'up, equal propriety of 
 herketer he makntalued, with fur greater yariety of design; because 
 shuphicity and sobriety are by no means restricted to any one mode in 
\ jeitticnlar ; ‘neither is the seme degree of them desirable upon every 


,peteaion.,. What. in one case would he modest elegance, may in 
,Waotber prove scarcely better Magn. g nakedness and mondtoncus 
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appearance will be perfectly in character, care af. conree. be! 
taken thet the particular character be distinctly in acocsdunge 1 
he perso purpose of the room itself. Some variety of eolontiag 
is admissible, and though we would exclude pictures, wewould freely 
admit paintings, that is of a light decorative cast, and as subsidiary to 
architectural character, such as borders and narrow upright panels af 
intervals, with arabesques or single figures en camafeu, or on a marbled 
ground. But as to oil pictures in frames, we consider them very il- 
suited for dining-rooms, notwithstanding that they are frequently te 
be met with in them, and are almost the only decorations that sare. 
As fur as effect goes, the frames are of more importance than the pio» 
tures themselves, which, let them be ever so worthy of examination, 
are not likely to obtain it, unless attention be pointedly directed to 
them. Oil pictures are muck better adapted for morning than even- 
ing rooms; since, so far from at all showing themselves to advantage 
by artificial light, many of them rather give a room a sombre though 
rich appearance, at such time, unless the room happens to be lighted 
up expressly fur the purpose of exhibiting the pictures themselves. 

But all this while we are forgetting our “Episqdes,” or rather our 
main subject, and indulging in lengthy episodical remarks grafted 
upon it, and from which we will now make a transition by quoting an 
example of a dining-room that was certainly a frequent architectural 
episode in the interior of Carlton House, we mean the circular one on 
the principal fluor, for the “Gothic” dining-room at the east extre- 
mity of the lower apartments towards the gardens, was a positive 
moustrosity—ualmost as vile and trumpery iu taste as can be conceived. 
The other was an octastyle Ionic rotunda, extended by four deep re- 
cesses or alcoves radiating to the centre of the plan, crop, rd 
expanding inwards. We are not aware of any thing similar having 
been done in any other room of the kind; and yet not only is the plan 
exceedingly beautiful in itself, but one that admits of numerous vari- 
ations, to say nothing of the great diversity of design it allows and 
even suggests, in other respects. 

By wuy of contrast to the plans we gave in the first instance, we 
now show one fur a dining-room whose ends are concave und semie 
circular, but whuse plan is of peculiar character, there being smal re~ 
cesses with columns, between which there is at one end of the roorit a 
third recess for the side-board, at the other a window. Any arrange- 
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ment of this kind would produce an unusual degree of architectural 
play and richness, with somewhat of intricacy, but not such as to pro- 
duce confusion or disturb the regularity, if not aimplicity, of the ene 
semble, since the individual parts and recesses ure sufficiently con~ 
nected together by the columas and ants, disposed semicircularly. 
The idea itself'‘ndmits of being so variously shaped, of being taken 
as the germ of so many distinct designs, not for a dining-room alone, 
but for apartments of other kinda, that were we at all at a logs for dub> 
jects, we could make.it serve us for a great many Episodes. For ine 
stance, supposing the plan to-admit of it, the sume arrangement would 
be exceedingly well — for a library or a a 
window at-each end, the four recesses, either with or ut columns, 
being filled up with bookshelves, and either a single dogr apposite the 
fire-place, or two doors inthe angles ou that side of the. yepm, a2 cit 
cumatances right yequire. Else there might bea window there as at 
present, and thres secesses for bock-cases ‘ut.coch em .of the. apart 
ment ak pg SES Re at sm 
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stand is'need of more or jens alteration in onder te,adapt and. adjust 
it, a6 a¥ to combine advantageously with the reat.. Of course it is bere 
bi rip that there is nothing | 
it 16 represented in the cut. The doot sear the. sideboard ie su 
posed t open into a corridor communicating with the offices, and the . 
other from a vestibule or ante-room, as the case might be. There are 
four pedestals for candelabra, and there might be others in the two 
arches within the recesses: these, however, are not absolutely essen- 
tial to the design, but might be adopted or omitted according as more 
or less decoration should be held desirable,—a point to be regulated 
the scale of embellishment fixed upon. The recesses and semi- 
circular ends of the room are supposed to be floored with ornamental 
tiles or mosaic (like the saloon of the Reform Club), and the square or 
centre part to be covered witharich carpet. Or else the whole might 
be carpetted, and the same kind of distinction be nevertheless kept up, 
by ‘putting down plain carpetting of some quiet neutral tint at the ends, 
for the purpose of giving more importance to the middle compartment 
of the room, and to the two extreme ones somewhat the air of being 
spacious semicircular alcoves with smaller recesses within them. 
ter all, however, the propriety of so doing wonld depend upon 


whether any corresponding sort of distinction between the several | 


divisions of the room was observed inthe design of the ceiling. Should 
the situation of the room be such as to admit of the centre bein 
Hphted from above, the ceiling might then be raised by a cove, an 
dave a lantern occupying the rest of it. In such case no side windows 
would be required, still the one at the end of the room might be re- 
tained, unless it should be preferred to muke a second sideboard recess 
corresponding with that at the opposite end, or to have these folding 
doors opening from an ante-room, substituting a niche for the preseut 
door in the recess on the left hand. 


(To be continued. ) 





ON THE FORMS AND PROPORTIONS OF STEAM VESSELS. 


Though reluctant to call in question the opinions of so able a writer 
as “ Hi. P. H."” appears to be, I think he has no authority for multiply- 
ing the “sectional areca of the immersed parts” of a steam vessel, into 
the (mean) depth below the surface of the water, in order to find the 
resistance to her motion, Doubtless this would be correct for “ flood- 
gates,” of which one surface only is exposed to the water, and the 
pressure is that arising from the weight of the fluid; but the case of 
a vessel is totully diferent, the resistance arising not from uny weight 
of the fluid, (for the pressure on the after half of the vessel tending to 
push her forward, is exuctly equal to the pressure on the fore part 
which tends to retard her,) but from a species of friction and from the 
inertia of the fluid. This resistance probably increases in porportion 
to the density of the water, not to its depth. 

As the whole of the theoretical part of the article “On the Forms 
and Proportions of Steam Vessels,” is founded on the resumption 
that the resistance is Lye aroha to the section and depth, instead of 
section without regard to depth, as given in mathematical works, and 
as it will be completely erroneous if the above view is the correct one, 
it may be worth while for H. P. H. to reconsider the nature of the re- 
sistance of which he writes, and to favour the readers of the Journal 
with his opinions—waiting which I am, 

Very respectfully, 
Neath, 11h of 91h month, 1641. bale 





ON THE STRAIN OF BEAMS. 


Sin—It may. be interesting to trace the effects on be f st 
acting on them in a parallel direction. In the common hand neler 
el Saar Novae is = uprig bt sap = vet right angles at top to a 

ve ex eget ted to ; ; 
of the plates under the punch. Di ieee 
ward. Instances of similar do strains, too, are familiar, as in 
acine portable balances, in which: the.soales hang from the extremity 
of pa pright Lapel serdar neh at the upper end. : 
an upright standard -ri rpendicularly from the 
cole NC, and bent at right angles a: B; let it | be aijceed © a force. 
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acting downwards in the line A N parallel to BC. Then it would 
popenr on a general view, that the part BC will be equally affected 
throughout, as the force, which let AD represent, has the same lever- 
age on all points of BC. 

But, more parccuany: in estimating the action of the force on any 

int M, we may consider it as acting on M by the imaginary she 
ever AM. The action of the force AD on M may be analysed by 
drawing D F perpendicular to AM; AD= AF and F D, the former 
being longitudinal pressure along AM, the latter, a lateral strain on 
the cross section at M by the leverage AM. Similar resolutions for 
other points in BC will form right angled, triangles on the common 
base AD, and thus the locus of the vertices of these triangles is a’ 
circle described on the diameter AD, passing through point F, 
course. 

To ascertain how the forces AF, FD, acting on the section M, 
affect any other section, as that at the base C, draw AC cutting the 
circle at E, join D E, and complete the parallelogram OE; draw FH 
perpendicular to O D, cutting AE and OD at Land H. Then AF= 
AL and LF, and FD =DH and HF, these four resultants all acting 
at point A on lever AC; the sum of the longitudinal strains is AL +- 
HD=AL+LE=AE; the lateral strains LF and FH, acting in 
opposite directions =F H—FL=HL= DE. Thus the resuitants 
of the forces A F, FD, acting on the section M, are AE and E D on 
section C. But AE afd ED are also the resultants of AD acting 
directly on section C. It appears, then, that the effect of the force 
AD on the section C is one, whether acting directly by AC, or indi- 
rectly by AMC. Again, the reciprocal action of the forces A EE. D, 
acting directly on C, upon the section M, may be had by drawing BK, 
EG perpendicular to DF, AM respectively. For we then have 
DE=EK and KD, and AE=AGandGE. Then GE or F K +- 
KD=FD,and AG—KEor FG=AF. But AF and FD are 
the resultants of AD acting directly on M. Therefore, as M and C 
represent every two points in BC, and as the direct action of the 
force AD on either point is identical with its indirect action throngh 
the other point, we conclude, generalty, that its action on every’ cross 
section of BC is constant, and therefore BC ought to be of — dis 
mensions from bottom to top. Draw OP perpendicular to AD; then: 
AO = AP and PO, and DO =OP and PD, and as PO ‘in these. 
two quantities acts in opposite directions, we have AO and DO =: 
AP and PD = AD, which intimates that there is no lateral thrust on 
the standard, so that the cross section of BC may at ones be deter- 
‘mined from the quantities AD, NC. The part AB oi to have: 
the parabolic outline, modified when the corner B is rounded. = 

By su all the forces reversed in direction, the above demon- 
atration will apply also to steers eon to upward strajis. © « ° 

am, it, a : ; ; : 
Phaniz Iron Works, Your obedient servant, °° °°’ 
Glasgor, 20th Aug. Danie Crake. 
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 Sin-—While I regret toiind that so very little good, if any at all, 
should hitherto have-been produced by all that be been'said on the 
subject of Architectural Competitions, Iam glad to perceive that you 
are- not baekward ‘in aiding to correct the abuses now attending the 
present moge of conducting them. 

The case stated in yoga. dest number is perfectly scandalous and 
flagitious, that were not“the circumstances given upon Mr. God win’s 
own authority, I should conceive it to be unfairly reported. And yet 
when I consider what sort of a design it was to which the highest pre- 
rium was awarded in the first competition for the Royal Exchange,— 
a design that would be now utterly forgotten—had hot that circum- 
stance rendered it so memorable; when, again, I consider the result of 
the two competitions for the Nelaon Monument, and that nothing more 
tasteful and original than,the stale absurdity of an overgrown column 
could be picked out of all the designs and ideas submitted to the 
Committee, I am less astonished than | else should he at the measures 
whieh, it appears, have been taken by the “ Tailors.” 

After especially inviting seven architects to make selection of the 

rest design of all, certainly does look most awkwardly suspicious. 
Beit, in this instance, I should say that the “honourable” Committee 
have perhaps done no more than act up to the very letter of their en- 
agement, bestowing the prize on him who displayed Superivrity— 
though it happened tu be that of demerit. 

It is some little consolation to reflect that such very flagrant instances 
may in time have the good effect of stiring up the profession to unite 
cordially and vigourously in devising such measures as should in 
future protect them from such swindling,—and to give it, would be 
almost to countenance it. Any sort of delicacy towards persons who 
scruple not to lend themselves to such dirty doings, would be sheer 
weukness. Better would it be were the names of all the parties—all 
the “highly respectable” individuals, concerned in such transactions, 
shown up to the public. A little pillorying of that kind would do a 
vast deal of good, and serve to render such respectable gentlemen 
either a little more cautious or a little more adroit. If they must be 
rogues there is no occasion for them to show themselves such arrant 
bunglers ulso, as they now generally do. 

f remain, &e. 
VINDEX. 





: San Eventually the evils arising from the prescut system of public 
aud'limited competitions will work their own cure, as architects who 
leve their profession and desire to uphold its respectability will pause 
ere they lend themselves to the gross jobbing, and party interest which 
so generally occurs on such occasions, It seema to me that as a body 
we are heaping insult upon our own heads by the submission of designs 
(generally —if not always—the result of mature deliberation), to men 
seldom possessing an atom of architectural taste, or any other qualifi- 
cation requisite to render them efficient as judges of the works placed 
at their disposal for acceptance or rejection. I would advise my friend 
Mr, Godwin to keep an eye upon the Tailors he alludes to in your last 
number, ( 310), as no doubt they have been at their usual dirty 
work, aud ave “eabhaged’’ portions from each of the designs ev- 
trusted.to their care; wilh regard to the Paddington Church job I 
happee to know very little about it, but should think, if all we hear is 
true, that for the credit of the Committee, * the least said ts the soonest 
menied.” —. 

‘Having myself done with public competition, I may be permitted to 
add my. opinion that architects competing should do so only upon the 
understanding that members of their own body should be their judges, 
as regards the comparative architectural merit and fitness of the several 
designe, and the more fairly to do so I would suggest that each candi- 
date in tarn should examine and compare the designs, and waabey' 
his own, should give in a written opinion upon their several degrees o 
excellence; the decision thus come to could bardly fail in being a just 
one, while by this means the first, second and so forth would be pointed 
‘out -without any chance:of favouritism, and each of the judges having 
in his own. case been compelled to. study the whole work minutely, he 


would thus be the better qualified to give an opinion upon the pro- . 


ductions of others; this proposn|.no ‘bo oy of persons advertising for 
designs could reasonably object. to, if they wish to have erections 
throughout the land, which are to remain monuments of the talents of 
thalr respectiye architects, and cf their own taste in expending the 
ments committed to Yhely'disposal: | 

‘fhe dadcess of some of the profession, who'fike itinerant vendors 
of: saad , &e.) — sn = “the: sintoky capi 
pointed out by the public adv earwig the Committees, 
ro: Fone tne Le ow up competition asa thriving 


hey ‘a time to . 
trade; but I ferl-asearéd such a system cannot last, it only requires 
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theese architects who honour thefr professidn, to tinité in upholding its 
respectability, by refasing to enter into any competition unless. {t. is 
regulated in some equifeble: and consistent maurer, and in the long ran 
a succeed. The to lost competitions that I had any thing 
ta'do with were the Infant Orphan Asylum and the Tower of Wande 
worth charch, at the first the architects were limited to 90,000/..a8 about 
the sum to be expended, and in order that this stipulation should be.at« 
tended to, all the partics competing were required to furnish detailed 
quantities of their several designs, in defiance of this stringent clause, 
which of course site Jike an incubus upon the ideas of the greater 
number who sent in-—a design was chosen, the lowest tender for the 
execution of which was ubout 33,000/.; in this case two premiums 
were offered, one of 100 puineas and one of 50 puineas, the second of 
which only was: awarded, thus: those who conformed to the printed 
47 gi were excluded from participating in the first premium, 
while those who did not reaped the whole benefit; and I maintain that 
the Committee were bound in justice to those who obeyed the instruc- 
tions, to have awarded both premiums, if to please themselves they 
chose to execute a more expensive design. 

In the second case, namely, that at Wandsworth, the present Tower 
of the Church being in a very dilapidated state, the parish deemed it 
necessary that something should be done, and the result of their de- 
liberations was that architects should be invited to send in plans, &c. 
for a new Tower, to cost 1,000/, which sum they were willing to exe 
pend: but lo! when the designs came before them, they, contrary to 
the above case, considered economy to be the order of the day, and 
they in consequence awarded their premium to a design to cost 500}. 
only, and thus again those who conformed were laid on their backs, 
but it did not rest here, for after their economical decision in came 
the extreme economists of various denominations unconnected with the 
church, and at a subsequent meeting decided on curtailing the edifice 
of its intended fuir proportions, by actually carrying a resolution to 
repair the already condemned and ruinous old Tower, at a still less 
expense; but the tables are tarned, the work (1am given to under- 
stand) is stopped, the builder is afraid to proceed, and the architect 
refuses or rather suspends any other opinion but that he is to complete 
his contract; thos the parish arc literally in a pretty situation between 
two stools, and have no one to thank but themselves. While fromthe 
want of rule in competitions as shown in the above cases, the profes-. 
sion never have any guarantee that their productions will be jud 
by any uniform and equitable rule, but find themselves put ont of court: 
sometimes because they ure not sutliciently gorgeous, and sometimes: 
because they are too expensive, while in buth cases they have strietly 
conformed to the instructions given. | 

J am, Sir, your obedient servant, 
Joux Bounces WATSON. | 

39, Manchester Strect, Mfanchester Square, 
September 7, 1841. 





Sik——Reading in your valuable Journal for this month, some curious 
statements respecting “ Competition Designs.” I beg to state a case 
which happened ta me some time since at Shrewsbury, which I think 
will surpass, in richness of facts, any I have yet read about. 

A premium of 10/, was offered, publicly, for the best plan ofa chapel 
i: be car near the town of Shrewsbury. The vestry were to be 
the judges. at 

T av tet at the publicly advertised time, and selected my design, 
and their officer informed me of the fact. 

Nat hearing any thing more about the matter for some time, [ called 
at the vestry-room, and inquired bow things were going forward. 

And, Sir, what do you think was the answer I received, from the 
same functionary who had previously charmed my heart by giving the 
information previously stated? A cheque for the 107. was—ot handed 
over; nor was apy order from the vestry given for me to proceed with 
the work. But still—“something” was given we which astounded 


me equally with either, and that was a grave uddress from the afore- 


said officer, in the following words:—They have now given the pre- 
‘ium to —— “* My feelings were of course those of surprigé’, 
and astonishment, and almost disbelie/; but the latter was soon expelled’ 
on receiving from my. informant the reasons which actuated the “ veg. 
try.’ “The fact is this, Mr. ——— assured some of our vestry that if’, 
they. thought proper to: give. the premium to him, he wopld hapd it 
over #0 one of the town.charities, and they thought as how they sould © 
aa nobler-haect!’? This ye will say mas anddibach  ” 
ae eee Your's, tralyy 
ee ee PB Migerbas. 
eevee mer em eee en nea a tae eae acasaia sass aaa aaa 
'® An arobitect. who lived in the town and parish. 
2Z2 





not commit 


t ran} 






af on mv 1 ne Vee, dpe 4 wo 
Page 2 : (es taba bw 
it a ae x ' yatta nae} an 
Te te es 4 : 
oEe Fa : Gow? 


ta aye oa oo sy ees . ai? . “ ’ 
1 ae " Tes . ‘ . + Beta 4 
2 ee ein oe ae a a a Ne! anal 
nee : tas : ae ‘i , geal . 
- if i ‘m: Lu at 
4 ; ", ie ; : 
A 
ens a - woe _— a '. “/e ee Nt "4 2 * "1 ta f 
: 


"3 ees at ar 
eet Set a at ir 
at Be GY 








° 
1 
b : 
wm 
“ 
« yh 
‘ " 
' 


Dee ee 


me 


‘There have been introduced, ‘by Lord Nosinawby ¢the late Secretary. |: 
of:Btate) into the Houses of Pa ‘three. vi sig Hecho pie 
coanected with the profession, which aol thelr hmenedinte ead | 


eapecial attention. ‘he biils are too : 

into our Journal, but we shall: give an abstract of the most important 

clauses.in each Bit, which will show their general character. 
REGULATION OF BUILDINGS IN LARGE TOWNS. 


Abatract of « Bill intituled “ An Act for regulating Buildings in large - 
which tae passed the House of Lords, and is now before the LHonse.of Gom- 
eons, 

2. Watepnas disease is engendered and aggravated by the crowded and un- 
healthy nianser of building the dwellings of the working classes in the large 
towns and popalova places of this realm, and it is expedient to make provi- 
ston for improving auch dwellings: be it therefore enacted, &c., That the 
council of every horgugh which is within the provisions of an act in 
the‘ sixth year of thé reign of his late Majesty, intitaled “an Act to provide 
for the Regulation of Municipal Corporations in England and Wales,” or of 
any charter granted.in pursuance of that or any subsequent act, and of every 

webich te within the provisions of an act passed in the fourth year of 
the of her Majesty, intituied “an Act for the Regulation of Municipal 
ws in Treland,” and the magistrates and councils of every royal 
burgh and parliamentary burgh in Scotland, and of every burgh of barony or 
pray ag in Scotland under the government of magistrates and councils, and 
aleo in England and Ireland the justices of the peace in general or quartet 
seeaions assembled, and in Scotland the sheriff, having jurisdiction in any 
other town or place which her Majesty, with the advice of her privy council, 
shall order to be within the provisions of this act, shall, within six calendar 
mopths next after the passing of this act, ar next after sach order, and from 
time to time a9 vacancies shall happen, appoint a fit person, or so many Bt 
as the council or justices or sheriff respectively shall think fit, not 
being surveyors of the estates of the mayor, aldermen, and sses of any 
borough, or of the corporation of any burgh, in which they are appointed, to 
he surveyors of buildings ia such borough, town, or place, and to see that the 
several provisions of this act are observed therein; and each of the said aur. 
veyors aball have in his special charge such district of the borough, town, or 
plaee for which he is appointed as the council or justices or the sheriff shall 
in thet behalf appoint; and each of the said surveyors shall hold his office 
daring the pleasare of the council er justices or sheriff by whom he is ap- 
pointed, and may, if the eouncil or justices or sheriff shall so think St, but 
pot otherwise, have an assistant or assistants under him (such assistants being 
in all cases appointed by and holding their sitaations during the pleasure of 
the council or justices or sheriff}; and the council or justices pr sheriff shal) 
have anthority to fix the districts in which the said surveyors are to act within 
the borough, town, or place, and te do all things relating in anywise to the 
appointment and direction of such surveyors and assistant surveyors: pro- 
vided always, that if a charter of incorporation shall be granted to any town 
or place in which such surveyors or assistant surveyors have been appointed, 
the future appointment of such surveyors and aasistant surveyors shall be 
veated in the council, as if such town or place were incorporated at the time 
of the passing of this act. 

2 and 3 enacts, that surveyors are to make declaration, to diligently, faith- 
fally, and iron paca’ perforin the duties of the office; the council or justices 
or sheriff provide an office for the said surveyors. 

4, Surveyors to be paid by fees, not exceeding for a first rate building 3/. 10s., 
second rate 31, third rate 2/. 10s., fourth rate 21, fifth rate 12. 10s., sixth rate 
42; and for every alteration or addition to any building, a sum not exceeding 
half the above. 

8, Powers given to councils of boroughs by this act to he exercised in Ox- 
ford by commissioners under act 11 G. 3, for improving the city of Oxford, 

&, The surveyors appointed under any of the acts specified in the schedule 
(London, Bristol and Liverpool), shall be the surveyors for enforcing so much 
ofthis act as is to be enforced within the limits of the said several acts, and 
shall be entitled to receive for their trouble herein such additional fees as 
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18, Busets, that in any house buil of 

_ passing thereof it shall not be 

She Sow day ol larnary AAS, ian oie 7 
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window, or after the firet, day of January 1648, any underground eellar 
room not having, in addition to such window, such an epen arca not less than 
two feet wide, aa is herein-before descrited, or after the-first day of January 


1851, any underground cellar or room. not having a fireplace in addition 
such window and aren. . 

19, Enacts, thet every person who shall wilfully let or suffer to be ocen 
any underground cellar or room contrary to the provisions of this act 
forfeit avid pay the sum of 20s. for every day that. such cellar or room 
be so occupied, to be recovered by action of debt, either by the person odcu-~ 
pying such cellar or room, or any other person who will sue fer the same. ,-; ’ 

20, Enacts, that on any new foundation within the limits of thie act it. dil 
not he lawful to build any house, except corner houses. and houses built.in a 
street or thoroughfare which was Legun or laid out, before the passing of this 
act, under the authority of any act of parliantent, unless there gah beg clear 
space of at least 20 fect wide between the back wall of such, house and, the 
hack wall of any opposite house: provided always, that in estimating this 


distance no account shall be taken of any back addition er outbuilding be- 
longing to either of such houses not more than half the heighg of the ‘back 
wall of the house above the level of the street, and which wilition or out- 


building shall not extend along more than two-thirds of the whole width of 
the honse to which it belongs; but no such addition or outbuilding shall be 
nearer than seven feet to any other house, or to any addition or outbuilding 
to any other house, except privies, sheds, or other buildings, not more that 
eight feet high above the level of the street which may adjoin the fence or 
fence wall on either side, 


21, Enacts, that it shall not be lawful to huild any new street, alley, pal 
lic passage within the limits of this act, except such as were oe laid 
ont before the passing of this act, under the authority of any ad& of patlis- 


ment, unless the houses therein shall be separated by at least 30 feet whers. 
there is a carriageway between such hauses, or at least 20 feet in the case. of 
alleys and foot passages where there is no carriageway. an 

22, Enacts, that it shall not be lgwful to build within the limits of this act 
any new court or alley (except mews and stable yards) narrower than 30 feet, 
through which there shal! not Le an open passage at each end thereof at least 
20 feet wide, and entirely open from the ground upwards. 

23, Enacts, that the level of ground floor of every house which shall be built 
within the limits of this act shall bo at least six inches above the level of the 
footway or rdad adjoining such house. FOR we he eis 

24, Enacts, that no room which shall be built within the Hmits of this: act 
ta be used as a dwelling on the cellar or ground feor, or elsewhere then in 
the upper story of any third rate house, or any house of a lower class or rate: 
than. the third, as defined by the said several acts named in the schedule 
(London, Bristol and Liverpool), within the limits of the said acts ely, 
and elsewhere as defined by this act, shall be less than cight feet in height 
from the floor to the ceiling,and no room in the upper story of any such 
house shall be less than seven feet in height from-the fogr to the ceiling: 

25, That there sha)l not be more than one story.in any part of the roof of 
any house or other building which sha)l be built within the limite of this act. 
26, That no third rate or lower rate of house, detined as aforeseid, exce 
houses in a street or thoroughfare which was begun or laid out, before the 
passing of this act, under the authority of any act of parliament, shall be built 
Within the limits of this act without an enclosed yard, which, exclusive of any, 
buildings therein, except the privy (if any), or any shed or other building not 
more than eight feet high, shall be of the extent of one-sixth part at least of 
the covered by the house; and no house shall be built within the 
limits of this act without 3 privy, with proper doors and coverings ta the 
same, either in the house, or in the yard attached to the house, and nily 
and fenced from public view, to the satisfaction of the surveyor ‘of 



















shalt ‘be ordered and settled by the authority by which they are appointed. screened 

7, Notice of building or altering premises to be left at the surveyot’s office, | the district. 

, 8 to 15, regulations for fees, duties of surveyors, penalties.for de- 27, All buildings erected contrary to. this act to be abated. 
iault. of notice, workmen offending and refusing inspection. 28, Provides for preventing neglect or evasion of this act. 

16, That it shall not be lawful to build within the limits of this act an 29, whereas it is.ex nt that further provivions far aequrity ageing’ 
bouse in which the floor of any room or cellar to be used as a dwelling* s fire should be made.in sup boroughs and towns as aforesaid which are not 
56 below the surface or level of the ground in the immediate neighbourbood | within the provisions of any of the acts named in the aaid schedule (London, 
of such house, unless there shall be an open area not leas than three feet wide | Bristol and Liverpool); be it enacted, that all buildings to be. built or- 
from the floor of such room or cellar to the top of the area adjoining to the | rebuilt in any such borough or town not within the i of ong of thé 
front or tuck of such room or cellar, and extending from one side or party: said acte sball, after the passing of this act, be, built and rebuilt Sar 
wall to theother tide or party wall; but this enactment shall not be taken to | the ye. bi er contained, and the. outer wails, party walls, sepa... 
prevent any archway or covering which may be iaid across such ares for the | rte side or end whils, chimney backs, and chimney Paid 06 Fil wilt ace 
purpose of approaching the dbotway of the house. a oo og spree ee a ean ee 

* Weeanshhy that the: woats hig wequire to be parti | , sail ve shell here salty of the stredt the wellt oF the 
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First Rate. 


Every Chareh, Chapel, and other Place of Public Worship, 
ary, Distillery, Manufactory, Warehouse and other 

Building (not being a Dwelling House or a Building in 
the Fifth or Sixth Class) which is bigher than 31 feet. @B.or | 2B.or |14.B LB o1B 

Every Dwelling House which ia higher than 50 feet, 173 In. 17} In. 13 fa | 8h i. AJ id 
or which contains more than nine squares of building on the 5 ™ = 4 in. 
Ground Floor—every Dwelling House or other Building 
which bas more than three clear stories above ground. 


Second Rate. 


at TED TI 


B, or 


2R.or | 2B. or pF | 
13 In. 


17% In. | 373 In. 








_ Every Warehouse or other Building (not being a Building 

in the Fivet, Fifth, or Sixth Class, or a Dwelling House,) . | 

which is higher'than 22 feet, or which has three doar stories | | 

above groand. 13 B. or | 14 B. or | 1 B. or | 1 B.or | 24 5B. or) 2B. or | 2B. or | 14-B. or} 14 B. or 
’ Every Dwelling House (having three clear stories and no | 13 In. | 13 In. | 8} In. | 8p In. | 22h In. | 17h In. | 17h In. | 13In, | 18 In. | 


more above gfound) which is higher than 40 feet, and every 
: Dweliing Howe which contains more than five and not 
more than nine squares of building on the ground floor. 


Third Rate. 


ftvery Warehouse and other Building (not being a Dwel- 
ling House or « Building in the frat, second, fifth, or sixth 
claps.) which - higher - 13 feet, or which has two : 
clear stories above ground. = : 14 B.or | 14 B. or| 1B. or | 1B. or | 2B. or | 14 B. or| 14.B. or! 14 B. or] 14 B. or 
no iyord above. gevund) which i Fighes than BY fee | WSIn, | 13a | Shin. | BkMm | 17h In. | 1S In. | 13, | 13m. | 13 Ie 
Every Dwelling | House which contains more than 
three squares and a half and not more tian five squares of 


building on the ground floor. 
: | Fourth Rate. 


ae oe and other Building (not being a Build- 
Fidler pris fifth, or sixth class,) which is not higher 
' Every Dwelling House (having two clear stories and | 14H. or 
no tre above a) which is Ligher than 25 feet. 13 In. 
Every Dw House which has not more than one 
clear story above ground, or which does not contain three 
squares end a half of building on the ground floor. 


B. or | 1B. or | 1 B. or | 13. B. or | 14 B. or] 14. B. or! 14 B. or) 1B. or 7. 
din. | 8$In, | Shin, | 13In. | 13In. | Win | ISI | 6e Tn | 
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being & Building or a Dwelling House) which is at least four feet and not more than ten feet from any Publie | 
Btreet, | or a and at toast creating sae iy ote Building Bat in the same possession, or connected with any such Building only by a fence | . 
OF fence wall, aay be built of any dimensions, but must be built either of brick or atone, or covered with incombustible materials. | 

rf 7 : : : . , | Sixth Rate. . ad 
srg Budlding, not! in the Ast class, which le at lesat.ten fost from any Public Strest, Road, or Way, and at leext thirty feet from any other Building | 
Beet he Ges © Sesion, or opunacied wih ghee Building only by a fence or fence wail, may be built-of any dimensions and with any ee ia 
epaine Side oe Rad Wats betwoan Dulltings sal not be less than the length of one’ brick er'8}-Jaches thiek, er, when the wall is, higher shen. 
sen : j 2 he thick. are - : 7 : te 1 
. er on Party Wait aiel! have dt lowet four fbotitig vourses below the level of the Cellar floor, each ; 
 détares ox wall immediately above them guif.all Inner Wells stall heve at papeigtcnem | courses 
"varh Sotlnge aba comapente upon '9 Aes eatora} Gp artificial foundation’ to, be, apparel by Se 
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en /  BranwaGe erg, 
fefracts froma Bill. intifuled “tn dot fon, the, better Droinage of Towns 
and Villages,” which has. posed the, House of Lords,.and is now in the 

House ef Commona. ye ae ae hh Siig 

"}. Wernece there is great need of sanatory regilations in the town’ and 

opulews places of this realn, especially for want of sufficient means of 
rainage, W disease is engendered and vated; be it therefore 
dacted, &v., that after the passing of this’act it shall not be lawful to build 
ny houde within the limits of this act, unless a drain be first constructéd to 
1¢ satisfaction of the commissioners of sewers having jurisdiction there, of 
get material, size, Jeval, and fall as they shall direct, which drain shall lead 
‘om the intended ‘site of such house to such common sewer, common drain, 
¢ coniinon watercourse as the commissioners shall direct, or if there be no 
helt comnion bewer, Common drain, or common watercourse within 10 yards 
f any part of the intended site of such houve, then to such cesspool or other 
lace as the commissioners shall direct, not more than ten vards from some 
att of such inteniled site. 
-2. That in all cases where anv house built within the mits of this act, 
ither before or after the passing thereof, shall not be drained by a sufficient 
rain communicating with some common sewer, common drain, or common 
ratercourse, to the satisfaction of the commissioners of sewers, .and if a 
ewer, drain, or watercourse of sufticient size, under the jurisdiction of the 
oromissioners of sewers, and which they shall think fit to be used for drain- 
ig ach house, shall pass along any public thoroughfare or way in front of 
r behind any part of such house, it shall be lawful for the said commissioners 
? give notice in writing, signed by any surveyor or officcr appointed by them 
or that purpose, to the occupier of such house, requiring such occupier or 
ae owner thereof forthwith, or within such reasonable time as shall there- 
mre be appointed by the said commissioners, to constrict a covered drain of 
ach materials, size, level, and fall as the commissioners shall direct, from 
a¢ said house to the said sewer. drain, or watercourse; and if the owner or 
coupier of such house shall refuse or neglect, during 28 davs nest after the 
sid notice shall have beon delivered to such occupier or left at such house, 
» begin to construct such drain, or shall thereafter fail to carry it on and 
omplete it with all reasonable despatch, it shall be lawful for the said com- 
\issionerg to construct the same, and to recovcr the expences to be incurred 
rereby by distress and sale of the goods and chattels either of the owner or 
f the then present or any future occupicr of such house as herein-after wen- 
ned, by warrant under the hands and scals of six or more or the said com- 
rissioners, 

3. That whenever any house shall be rebuilt within the limits of this act, 
he level of the lowest floor shall be raised sufficiently to allow of the con- 
truction of such a drain as is herein-hefore provided in the case of houses to 
e built after the passing of this act, and for that purpose the levels shall be 
aken and determined under the direction of the commissioners of sewers ; 
nd whenever apy house shall be taken down as low as the floor of the first 
tory, for the purpose of being built up again, such building shall be deemed 
) rebuilding within the meaning of this act. 

4. The level of every new street, court, alley, and place which shall be 
nade, and also the level of every street, &c. in which any new common sewer 
* common drain shall be made, shall be fixed under the direction of the 
ommissioners of sewers. 

5. The commissioners of sewers shall have authority, from time to time, as 
hey shall see fit, to widen, deepen, embank, alter, arch over, amend, clean, 
wa acour all or any of the sewers, drains, watercourses, sinks, vaults, cess- 
iwools, and privies within their jurisdiction, and also to cleanse, drain, amend, 
né abate all stagnant ponds and other nuisances whereby the health of the 
ieighbourhood is or is likely to be affected, and to make new sewers, drains, 
inks, cesspools, or vaults where none formerly existed, and also to make re- 
ervoits, engines, sluices, penstocks, or any other works for better draining 
my place within their jurisdiction, in, under, or across all or any of the public 
ways, thoroughfares, or places within their jurisdiction, and, if ncedful, through 
ind across all underground cellars and vaults which they shall find under any 
f the said public ways and thoroughfares, doing as little damage as may be, 
wd making due compensation for the damage done to the owners and occu- 
xiers thereof; and in case it shall be found necessary, for completing any of 
f the aforesaid sewers or drains, to build, carry, and continue the same into 
md through any inclosed lands or other place, not being a public way, it 
hall be lawful for the said commissioners to build, carry, and continue the 
ame inte or through the said lands or other place accordingly, making due 
eompensation to the owners and occupiers thereof; and al) such sewers and 
ther works and premises shall be at all times under the control, care, and 

ment of the said commissioners, and of their surveyors and officers. 

6. it. shall. be lawfal for the commissioners of sewers, at their discretion, to 
bandon any common sewer or common drain running throngh narrow Courts 
wc alleys'of houses or inclosed places, or through or under any place not being 
t public way, in all cases wherein @ new common sewer or common drain 
thali be constructed, in any pablic strects, roads, or highways contiguous 
hereto, and capable of receiving the drainage of such courts, alleys, or in 
flosed or other places; and that upon-eveldrainage being turned into such 
new sewer ox dmin the éaid commnissi 


la be filled up at their discretion, and ¢hee-ell branch drains 


oval sprapemapei | 
with any.sewer or drein so to be abandoned shall be turned by the owners of |" 
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drain shall not be brought within the distance of 


hip epee ir branch drains beyond the length of 10 yards shall be defrayed, 
by the comuritsioners ‘of sewers. . eee a ees 

7. Commissiotiers to give 28 days notice and provide'a plan and section be- 
fore making any new common sewer or common drain under this act, where. 
no common sewer or common drain already existed, and before abandoning. 
any old common sewer or common drain, and before abating any auch nuisance 
as aforesaid, a eh Noe 

10. That before making any drain or watercouree for the purpose of draiti- 
ing water directly or indirectly from any land or tenement into any common, 
sewer, &c., and also before beginning to lay or dig out the foundations of any 


house therein, or to rebuild any house therein, 14 clear days notice in writing 


shall be given to the commissioners; such new drain or watercourse shall, be. 
made of such materials and workmanship, and Jaid at such level, as is Fron 
shell 


— by this act, and ander such regulations as the said commissioners 
order. + 


11.¥ That it shall be lawful for the commissioners, or for their surveyor or 
such other person as they shall appoint, to inspect any drain or watercourse 


within their jurisdiction, and for that purpose /o enter at all reasonable times, 


by themeelres, or their duly authorized surveyors, officers, and workmen, upon 
aay lande and tenements, and also to cause the ground to be opened in any 


place they shall think fit, doing as little damage ns may be; and if such drain 


or watercourse shall be fonnd to be made to the satisfaction of the commis- 
sioners, they shall cause the same to he closed and made good as soon as may 
he; and the expences of opening, closing, and making good such drain or 


watercourse shall he defrayed by the said commissioners out of the rates and 
assessments authorized to be made hy them by the laws in force relating to 
sewers. 


12. That all branch drains, as well within as without the lands and lene. 
ments to which they belong, and all watercourses used for drains, and all 
privies and cesspoois, within the limits of this act, shall be under the survey 
and control of the said commissioners, &c., and shall be repaired and cleansed 
at the cost and charge of the owners or occupiers of the lands and tenements 
to which the same shall belong; and if the owner or occupier of any land or 
tenement to which any branch drain, watercourse, cesspool, or privy shall 
belong shall neglect to repair or cleanse the same in the manner required hy 
the said commissioners, during 14 days after notice in writing for that pur- 
pose, signed by any such surveyor or officer, shall have been given to such 
occupier, or left upon the premises, it shall be lawful for the said cominis- 
sioners to order such branch drain, &c.,40 be repaired and cleansed, and to 
levy and recover the costs and expences thereof by distress, &c., either of the . 
owners or of the occupiers so neglecting to repair and cleanse the same. 

21. Commissioners shall cause a map to be made of the district within 
their jurisdiction, on a scale not less than one inch to 400 feet, and to mark 
thereon the course of every common sewer, common drain, and common 
watercourse, and shall cause the same from time to time to be altered. and_ 
amended ; and such map, or a copy thereof, with the date expressed thereon. 
of the last time at which it shall hase been so amended, shall be kept in the. 
office of the commissioners, and shall be open at ali seasonable heurs tu’ the 
inspection of the owners or occupiers of any lands or tenements within the 
jurisdiction of such commission. eer 

25. Where any common sewer or common drain shall be made by the said: 
commissioners, under any public way where no common sewer or common 
drain formerly existed, the cost of making the same shall be borne, in the 
mauner hercin-after specified, by the several owners of the lands and fene- 
ments abutting on such public way on either side thereof, in proportion to — 
the several lengths of frontage so abutting; + and it shall be lawful for the . 
commissioners, when they shall have undertaken the constraction thereof, , 
to charge the said several owners with the cost of constructing a, common 
sewer of the usual size} in the jnrisdiction of the commisajoners, to be yraid | 
by five equal yearly instalments, the first instalment being payable ag soon 
after the completion of the work as the commissioners shall require the sanie. 

26. And whereas by the laws in force relating to sewers the commiissionéts.- 
are empowered to lay separate and distinct rates, as occasion shall require, 
for every separate and distinct level, valley, or district within their commis: 
sion, or for any part thereof, whenever they shall think fit to dq so; hetit 
enacted, that so much of the cost of making any cemmon sewer or comman 
drain above the usual size which shal! exceed the charges herein-before 
upon the several owners of lands and tenements abattiig on any ptiblic' wa 
and also the costs of making those parts of any common sewer or cultime 


*-Clouses 11 and 12 contain very extraontinary powers, sind ‘auch. ue pire. 
Hable to be: used with great abuse.—Eiprtok. oe 2.4 nS 
._ t For corner houses there ought tobe some provision; 40 #8 to make ther” 
dhargeable for one frontage only, and not as is now the case for two frontages. » 
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29. ‘That; aibject to the provisions herein contained, the instalments pay- 
gble for risking any common sewer or common drait, and all rates whieh the 
commissioners are empowered to assess and assess upon any lands or 
ments within their jarisdiction, shall be recoverable, if not paid, by distress, 
&e: either'of the owner or of the then present or any future occupier of such 
lands avid tenements. : 

30. No occupier of avy land or tenement for a less term than from year to 
year shall be required to pay, more than the whole amount of rent which was 
due and ‘payable from him at the time when the notice herein-before men- 
tioried in each cave shall ‘have been delivered to him, or left upon the pre- 
mises as aforesaid, or which shall thenceforth from time to time accrue and 
become payable by him, unless he shall neglect or refuse, upon application 
made to him for that purpose by or on behalf of the commissioners, truly to 
disclose the amount of his rent, and the name and address of the person to 
whom such rent is payable; but the burden of proof that the sum demanded 
of any such occupier is greater than the rent which was due by him at the 
timé of such notice, or which shall have since accrued, shall lie upon such 
occupier. 

‘SI. In every case in which any tenant or occupier shall have paid any sum 
for making, repairing, or cleansing any common sewer, &c., or for making or 
repairing any branch drain, or any cesspool or privy, in respect of his occu- 


pation of such lands or tenements, he shall be entitled to deduct from hi : 


rent such part of the amount so paid by him as is herein-after specified; (that 
is to say,) if at the time of such payment he is a tenant for an unexpired 
term of 7 years, or any less term, he may deduct the whole amount paid by 
him ; if for more than 7 years and not more than 14 years, he may deduct 

thereof; if for more than 14 years and not more than 21 years, he may de- 

uct 3 thereof; if for more than 21 years and not more than 28 years, he 
may deduct 2 thereof; if for more than 28 years and not more than 35 years, 
he may deduct 4 thereof; but if for more than 35 years, he shall not be en- 
titled to deduct any part thereof: provided always, that any tenant under a 
lease containing a covenant for renewal thereof shall be deemed a tenant for 
the full term to which his holding may be extended under such covenant ; 
and that every tenant for a term depending upon a life or lives shall be deemed 
a tenant for such absolute term of years as shall be of the same value as such 
contingent term, according to the government tables for the purchase of life 
annuities ; and every lessor, being himself also a tenant or lessee of any lands 
or tenements, from whose rent any part of the amount so paid to commis- 
sioners shall have been deducted, shall be entitled in like manner to deduct 
from ie rent payable hy him to his lessor such part thereof as according to 
the provisions herein-before contained he would have been entitled to deduct 
from bis rent had he paid to the commissioners as aforesaid the sum so de- 
ducted from the rent payable to him; and the receipt of the commissioners, 
or of their treasurer or clerk, duly authorized ip that behalf, shall be in each 
case a sufficient discharge for so much of the rent as is hereby authorized to 
ve deducted: provided always, that nothing herein contained shall be taken 
to affect any special contract between any Jessor and tenant or occupier of 
any lands or tenements, whereby it is agreed that the tenant or occupier shall 
defray the charges of making, repairing, or cleavsing all or any sewers, drains, 
eesepools, and privics belonging thereunto. 

40. And be it enacted, that the limits of this act in England shall be the 
city of London ¢ every place within six wiles in @ straight line from St. Paul, 
and alao within the jurisdiction of any commission of sewers now in force for 
any part of ‘the counties of Middlesex or Surrey, during the continuance of 
sach commiésion; and also every place in England within the jurisdiction of 
any commilssion of sewers which shall be duly issued after the passing of this 
act, by letters patent, wherein it shall be expressly declared that such com- 
mission is issued in furtherance of the provisions of this act. 

41. After the passing of this act it shall be lawful for her Majeaty, &c., to 
issixé commissions of sewers in furtherance of this act for any part of Ireland. 
. 42, And be it enacted, that this act shall extend to Scotland, and shall in- 
olude ‘all roya) and parliamentary burghs, burghs of barony and regality, and 
also all towns and villages in Scotland which her Majesty with the advice of 
ene council shall from time to time order to be within the provisions of 
this act. . 


“ 2MPYROVEMENT OF BOROUGHS. 


Thore ix a Bill now before the House of Commons intituied “an Act for 
the improvement of certain Boroughs," which actis to grant powers for open- 


ing ang widening close and narrow streets, alleys, and places therein, 
and for othe improving the town, such powers to be vested in the coun- 


cils of such boroughs, under certain restrictions. The.following clause is the 
moss, impartant, and. explains. when-the council ie empowered to take lands 
ep i ‘ ‘ . ‘ 


4. Aud bei enstted, that in any ef the following cases the council shall 
be empowered, if they think Gt; totake eny lands whieh. they shall require 
forthe gurposes:- of: this act; with or-without the consent of the several 
Ovi eed: the partons iatetedted ‘therein, dubject nevertheless to the pro- 
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: |; and for the other purposes aden br contained; (that isto cay,) 
ef 1. When any such lands are needed for the purpose of opening a thorough- 


- fare-throwgh my cbert ob alley ‘which is closed at cither‘end: 
2. When any such lands are needed for the purpose of widening any 
thoroughfare which is narrower than 20 feet : ars, 


' $ ny auch iqnds project 10 feet or more heyond the general line 


of the 3 : ait 
4, When the council shall have agreed with the owners thereof for the.ab- 
solute purchase of the lands on each side of the lands so required to be. 
taken, the value of those already agreed for being at least 10 times the 
value of those not agread for : 
5, When any such messuages or tenements built before the passing of this 
act are contrary to the. proviaions of an act passed in this session of par- 
liament, intituled . an Act for regulating Buildings in large Towns and 
Villages,” and are not amended according to the provisions of the said 
act within six calendar months after notice thereof given by the council 
to the owner or occupier thereof : 
Provided always, that it shall not be lawful for the council to take any anch 
messuages, lands, or tenements, without.the consent of the owners and other 
persons interested therein, unless with the approval of the commissioners of 
her Majesty’s woods, forests, land revenues, works, and buildings. 








NEW HOUSES OF PARLIAMENT.-—VENTILATION, &c. 


The following is a copy of the correspondence for the warming and venti-. 
‘ation of the two Ilouses of Parliament, laid before Parliament. 


Office of Woods, Aug. 27, 1841. 
Srn—The progress of the works at the new Houses of Parliament, and the 
necessity of laying down the foundations on which the flues for warming and 
ventilating the houses are constructed, induced me to desire Mr. Barry and 
Dr. Reid to make a joint report on these subjects, hy which it appears that a 
sum of 86,0002. will be required for warming, ventilating, aud securing thé 
buildings from fire, according to the following statement :— 





Ventilating tower .......eccecceveeneenr cree ss £20,000 
Air and chimpey flues in the walls .............. 12,320 
Apparatus occ ccsc cece cece cc ceccccvesseccces 12,000 
£44,326 
For securing the buildings from fire— 
Fire-proof floors under the roof ...... £20,680 
Brick floor on jron beams between the 
principal and upper stories ........ 21,000 
£86,000 


I must observe, that in this sum Mr. Barry has included the sum of 20,000/. 
for a centre tower, not intended in the original plan, but which will be s0 
constructed as to suit Dr. Reid’s new system of .ventilation, which he con- 
siders will be a great addition to the beauty of the structure. 1 am unwilling 
to recomniend so large a sum to the Treasury without the sanction of Parlia- 
ment, although a considerable part wil! be necessary under any circumstances, 
if the houses are to be warmed and ventilated on the system adopted by Dr. 
Reid in the present temporary houses, and which appears to me to give gene-. 
ral satisfaction. ee. 

From the prices at which contracts have been taken for the works already, 
in progress, there can be no doubt, with care and attention, that a consider. 
able saving will take place on the original estimate that was sanctioned by 
the committee of the two houses; and [ therefore requeat you to bring the. 
subject before the House of Commons, as the state of the works makes it ne~ 
cessary that some decision should be come to without delay ; I will ouly add, 
that no unnecessary delay has taken place in bringing this subject forward, 
and that Dr. Reid has delivered in his estimate a» soon as the state of the 
works allowed him to do so. 

I have, &c., 


The Right Hon. F. T. Baring, &c. 


Duncannon, 


Westminster, Ang. 21, 1841. 
My Loap—I beg to submit for your Lordship’s consideration, a drawn 
of the river front of the new Houses of Parliament, showing the effect of a 
ecntral tower of the height and diameter required by Dr. Reid for the purpose 
of ventilation, according to his first suggestion ; and I bave no hesitation in 
expressing my opinion, that the adoption of such 2 feature in the design - 
would considerably improve the general effect and importance of the intended - 
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6 » to recover ation 
fox’ work andl labour performed by rte Co as an engineer. 

Mr. Dundes, Mr: Martin, anid Mr. Watson were for the plaintiff; Mr. 
Cresewell, Mr. Wortley, and Mr. Cleershy for the defendant. 

etinal Nebel yeh of the case were long and tedious, bat the following were the 

ne Tope in the case for the plaintiff, thet, in the year 1836 a number 
of emen, connected po Ireland, were of opinion that a railway from 
Diiblin to Sligo,. Menger, Rerbee gh the centre of the island, would be a de- 
sirable undertaking. Of these, a defendant was one of the most active. 
Preliminary mmnetings were held, prospectuses issued, the usual staf appointed, 
and othér measures taken for carrying the project ‘into execution. A provi- 
sional conuittee was fornied, at whose meetings the defendant usually as- 
tended, and ¥ frequently took the chair. The meetings took ce, whether ° 
in London or Dublin, usually at the offices of Messrs, oung, urdoch, and 
Leahy, solicitars to the company. The services of an engineer being required, 
some diccussion took place on the eppointment. A person of the name of 
Walker was mentioned, but it was afterwards decided, very much at the in- 
atance of the defendant, that the plaintiff, who had been the engineer of the 
North Union, the Midiand Counties, and the Dublin and Kingstown Railways, 
should be requested to undertake the office. The solicitors for the company 
communicated with him, and he accepted the situation on the 4th of Jane. 

Immediate steps were taken for completing a survey, and a number of Mr. 

Vignolles's pupils and aasistants were set to work upon the line. Ie himsclf 
paid frequent visits to Ireland in saperintendence of the work ap to the 21st 
of September, during which time frequent meetiags of the committee had 
taken place in London and Dublin, at which the defendant presided, and on 
which occasions resolutions were come to as to the course which should be 
udopted, and the measures which should be taken in advancement of the pro- 
ject. One subject of discussion was, the site for the Dublin terminus, and on 
this point some correspondence took place between the plaintiff and the de- 
fendant with reference to a mecting to discuss the matter in Dublin, and the 
course which should he adopted respecting it. In one of these letters the 
defendant says, that the terminos at Kilmainham would not go down with 
the Deblin le, and that he must rely upon the skill and industry of Mr. 
Vignoltes to select a better one. On the 21st of September a meeting of the 
committee took place, at which the possible appointment of Mr. Vignolles to 
the office of engineer to the Irish Railway Commission was brought under 
their notice, and it was agreed that his name should cease to appear as the 
engineerto the company, being replaced bya Mr. Nimmo, one of his assistants, 
who had previously been carrring on the survey under his superintendence. 
is was, however, for the plaintiff, alleged that he continued really to superin- 
tend. the work as beforc, and that Mr. Nimmo was acting under him, and aot 
as an independent engineer. The plaintiff went to Ireland repeated}y, ant 
carried on @ correspondence with Mr. Nimmo when in England. The work 
‘was then completed, the surveys made, and the necessary ate and books of 
reference deposited in the Parliamentary offices. Mr. Nimmo died in 1839. 
The present action was brought by Bfr. Vignolles for the balance due to him 
for t engintering services. He had recelved 500%. His charge was 407. 
per mile on a line of 126 miles. Much more, it was said, had been surveyed, 
including the lines which had been abandoned as not eligibie. 

For the defendant it was contended that there was no contract between 
him and the plaintiff, and that though, as a public man and & member of 
Parliament, he had encouraged a project which it was oe (ore would be of 
public benefit, he was not himeelf oe of those embarked in the speculation, 
had never taken or been allotted any shares, and had merely gi arf abi en the provi- 
rads committee his assistance and advice. I¢ was alleg at all events 

¢ plaintiff had resigued his office of engineer in Septenber, when appointed 

e Royal commission; and that, even supposing he had exe all the 
ig the charge of 401. per mile was excessive. Considerable payments had 
been made to Mr. Nimmo. 

The case occupied the whole day, and at nearly & o’clock the Court ad- 
journed, postponing his Lordship's summing up until the following day, when 
his Lordship having gone through the facts of the case, 

The Jury retired for a considerable time, and brought in a verdict. for the 
pldntitt Damages 1,9801., being the balance due up to September 21, when 
‘they’ were aaa ceased to be engineer to the company. 




















































. Stirting, engineer, Dasdes. . 
=] the ‘invention eousists ix slazontely heating and. cooling 
4wo Lage ing of air confined in two separate vessels, which are that, 
by the stroke of two plongers worked by the cngine, while the whole:df the 
air contained in one of the vessels is at the lowor end immediately over ‘the 
faiaasa: aad is consequently feo hot; the whole of the.air contained ix the 
other vessel is at that time disposed at the upper end, which.is eut off ‘from. 
ug communication with the furnace, and is therefore comparatively cold. 
expansion caused by the heat renders the air in the one vessel ‘much 
more elastic than that in the other; and the two ends of the ae bees cylinder, 
which is fitted with a piston similar to that by a Lsear ter, ba being reapac- 
tively connected with the two air-vessels ; deratiig pret sure is pros 
duced on one side of the piston, and it is iS ad canes to 
of the cylinder. By the alternate action of the plungers in ie oan two mon 
sels, this end of the cylinder then comes in its turn to be subjected to the 
pressure, and the piston ia therchy pushed back again to its former position, 
and so it continues a reciprocating motion, and is applied to turn a crank in 
the same way that a steam engine does. 

It has been satisfactorily shown that this engine may be worked with vory 
great cconomy of fuel as compared with « steam engino; and the principal 
means of oe the saviug is this; that, of the heat which is communi- 
cated to the air from the furnaces, ouly a very small portion is entirely throws 
away when the air comes again to be cooled; for, by making the air, in its 
way from the hot to the cold end of the air-vessel, to pass through a chamber 
divided into a uumber of small apertures or passages, the great extent of sur- 
face with which it is thereby brought in contact, extracts in the firat place, 
but only temporarily, the greater part of the heat from the air) und afters 
wards restores it to the air on ite poor hack nap froin the cold to the het 
end of the vessel. The process of cooling is finally completed by niaking the 
air to pass through between a number of tubes in Which there is a current of 
cald water, and thus far the heat cannot be made availible again, but the 
portion which is abstracted in this way is very small. 

As a anfficient expansive power could not be attained from air ot apr 
common density of the atmosphere; without either making the di 
the cylinder, aud all the other parts of the engine geairpra tons 1 or na 
jecting the air to greater alternations of heat amd cold than be con-~ 
venient; the air is used pretty highly compressed, and a savch greater power 
is thereby obtained upon a given area of the piston. . 

It is necessary therefore to employ a amail air-pump to keep up. the air ta 
the requisite density : but very little powcr is expended on this; ay as the 
same body of air is used over and over again, all that ia required of the. siz. 
pump, after the engine has bean once charged, is to sepply any load that may 

arise from leakage ; and this is found to be very trifling. 

wThe machine has been working occasionally for aboot aix months, and it 
. bas been Bobi to the satisfaction of the inventors, to be capable ef per. 
rabbeagn, Steih y the amount of work which they bad reckoned on, 
from their valmbosioas, and from former experiments made on. a wotking 
model of about two horses’ power. Jt has now, for upwards of & month, 
been doing werk in driving all the machinery employed at the extensive en- 
gineering works of the Dundee Foundry, which & a stent engine of approved 
construction had hitherto been employed to de; and it has 
that the expenditure of fuel is, ceteris paribus, only about oueifih. tab - 
what was required for the steam engine; but, as considerable 
are contemplated in some of the details, A Nair confidently expected rach 
greater saving of fuel eventually will, he 

The whole machine, including its rohesbegpe and heating gesiaian tana 
in about the same apace that a steam engine of equal fiehleesege soupy 
without its furnaces and boiler ; and, taking into soca ds eting 9 
wid with the vast gory: of foel, the iuvention must necenemlly ae 
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Evportalton of Machisie nthe select committee of the House of Commons, 
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Mah ete, wae the Teens Cenerdle de TArckiiecture he mate 
£0f the folliming tigtes On, I i ag of. cinking iron, as described ‘by. 
{he Baron Mena de Mesnil, in the Report of the Committee. of Inguiry 
to tbe Minister of Murine in France... Onthe importance of preserv- 
jng" iron from: oxydation it is. ummecessary'to make any remark, we 
way just observe thatthe rr bepress modes hitherto used have been 
tlaning and glasing. In.1742 M. Maloin presented to the Royal Aca- 
demy. of Sciences a memoir on the avalogy which he had observed be- 
tween ison and tin, and points ont a mode of zinking iron similar to the 
modern one, Whether the price of zinc was then too high or other 
difficulties staod in the way, it was not until 1836, that the process of 
kinking ‘was made effective by M. Sorel, who took out a patent for it 
under the name of Gulvanization of Iron. On the 28th September 
1638, a committee was named by the Minister of Marine to make ex- 
periments in the dockyard at Brest on zinking fron, by them a first 
report was made recommending experiments to be made on a larger 
scale, which latter commenced on the 14th of May 1840, and it was on 
the 30th April of the present year that they made their report. 

@ process consists simply in dipping an iron article, previously 
cleane with acid, for 3 or 4 minutes into zinc infusion, then taking it 
out progressively, nirraiae it in the air to get rid of the excess of zinc, 
and at last plunging it suddenly in culd water; after which it only re- 
hari to be rubbed over with fine sand and dried. What is called 

alvanization is therefore nothing more than a process similar to 
tinning; but while iron is rendered more oxydable by contact with 
tin, and oxidizes rapidly, if by any mistake in the preparation the iron 

is left uncovered in any point; in zinking, on the contrary, a true alloy 

6f-zinc is formed on the surface of the iron, and the parts accidentally 

left unzinked alone rust, and the evil is svon stopped. This latter fact 

is enouge to prove that the iron is not protected by any Galvanic effect 

as is the opinion generally received. Thus in the operations pre- 

paratory to sinking, such as cleaning by acid, &c., great care is taken 
to free the surface of the iron by scraping from itall matters which 
would resist the action of the acid, and prevent zine from attaching to 
the iron all over. 

The cleaning with acid is an operation which requires much care, 
for while it is indispensable that the iron subjected to the acid should 
‘be wholly free from rust, care must also be had that the iron be not 
tao strongly acted upon by the acid, but be taken out at the proper 
moment... Very weak acids only are used for the cleaning as a mix- 
ture of nine parts of sulphuric acid with 100 of water. In France the 
refuse acid used in purifying vegetable oils is also employed ; after a 
certain time the acid can no longer be used, as it is almost wholl 
turned into sulphate of iron, a salt which may be readily extracted, 
and which would bring more than the worth of the acid used. ‘The 
time during which the iron is kept in the acid varies according to the 
degreo of rust from 12 to 24 hours. 

The pieces after coming cut of the acid bath are cleaned and passed 
rapidly into g uber eon acid of 15°, and then put ina stove to be 
cs Aried. It is in this state of absolute dryness that they may be 
plunged into the zinc infusion. At the time of immersion the object 
pal pth over with sal-ammoniac, a great part of which volatilizes, 

then decomposes, and the remainder, the acting portion, cleanses 

the abject a third time, and makes the zinking certain and perfect. 
The use of this salt, on account of its value and the large quantity 
d, forme agreat part of the cost of zinking. The zine bath soot 
becomes osvered with a black fluid matter, without adherence to the 
surface of the bath, on which it forms a continuous layer. The work- 
‘men consider it as advantageous to the zinking, and therefore take it 
, out of the bath after the day’s work, and put it in again the next 
“waorning, when they £° back to work. During the night the zinc it 
‘Kept in fusion, and the surface exposed to the air, is tarnished and 
okydized, and it may be therefore allowed that the black matter acts 
#0 98 to dissolve the oxide formed, and thus to restore the surface of 
‘iw sinc to the purity requisite for ear f properly. An analysis of 






























tis black spares hare oer b M. » First Ges Naval 
_ Apatheoary ember 0 Committ ows it to be com 
of a great quantity of chlorure of zinc, a smell portion of sNlonre of 
ison, end an insoluble compound of ammoniac and zinc. As we know 
théréfore that cblorure of siuc and ammoniac are good detersives, it is 
_ gob strprining tbat the black matter, having an.analogous composition, 
aboald ba: t efficacious, .The time that objects remain in the 
bath depends on the dimens if they are. thin, they must be 
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peding, which added to,the effect of a lay of alloy covaring 
ce, renders it more brittle. Sheet iron in particular, ayy. 
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avoids the‘dinping, thé‘slight tayer of oxide of:zinc which ig folmed sed. 
on the hee et which does mt stick, is easily got rid off by rubbing 


after the dbject has been cooled in sawdust ond sand, Moa ceege 

When objects have just been zinked, they bave a metallic lustre, 
which they will keep for a long time, when free from damp, but whes 
left in the air they by little and little tarnish, become covered with a 
whitish efflorescence, which increases, acquires consistency, sticks ta 
the metal, and soon forms a continuous and solid layer, which preserves 
the surface from ulterior alteration. This transformation is.slow in 
taking effect, and appears to be ere only after 15 or 18 months’ 
exposure to the air. Even the weakest acids and the alkalis attack 
and dissolve the zinc with the greatest facility und bare the iron 
Heated red for several minutes the layer of zinc in excess soon peels 
off, but the iron is not yet bared, as the alloy of zinc and iron, more 
adherent, harder, and less fusible, long repel the action of heat. 

The thickness of the zinc layer is very small; on cannon balls it 
was only 16 hundredths of a millimeter, on sheet iron it was from 7 
to 12 thousandths of a millimeter, 9 thousandths is the mean. The 
thickness has little effect on the windage of cannon balls, but the com- 
mittee suggest that riage might be employed to increase the dia- 
meter of deficient balls, The committee farther suggest that eaperi- 
ments should be made to zine old iron objects in erder to preserve 
them. The thickness of the layer of zinc, although so very small, is 
amply sufficient, when we consider that an alloy is furmed with the 
iron, which extends its protective influence deeper into the metal. 

The influence of the air or water is very little on the zinked iron, 
if entirely exposed, but if subjected to the action of water and air al- 
ternately, they are more affected. Zinked apparatus produces no 
injurious effect upon drinkable water. 

As to the various articles on which they experimented the com- 
mittee report that the zinking appears very effective for roofs 
cisterns. Zinked nails and bolts are recommended for shipping, ‘but 
the committee are not yet prepared to recommend them to supersede 
copper. These nails are recommended for the decks of ships,.as the 
ordinary nails soon produce a black spot on the surface of the wood, 
which penetrates and affects the fibres, gallate of iron being produced. 
Zinked nails are strongly urged as substitutes for iron in securing 
slates on roofs, as the iron nails soon rust, particularly near the sea, 
and in high winds are the chief cause of the slates falling. The zinked. 
gutters the Committee consider will supersede tin. For the flues of 
stoves the zinked iron is recommended, and zinked wire also meets 
with their approbation. They had not made sufficient experiments 
as to chains, but they reported that those which they had tried, when 

ut to the hydraulic test, supported it well. For locks and bolts in 
f hthouses and sea buildings, zinking is exclusively advocated. An 
advantage which zinc possesses for ear-rings for sails is that it does 
not rust the sails, which is apt to rot them. 

The Committee conclude by making several recommendations. They 
report that zinking of wrought and cust iron can easily be practised in 
ail ordinary circumstances of the use of that metal, that zinking shows 
every symptom of durability, and that it is of the greatest advanta 
to the navy. The sergio recommend a contract to be made 
with the patentee for the use of zine in the arsenals of France, being 
convinced of its efficacy. 





5S. L. AND CANDIDUS. 


Tue question at issue between S. L. and myself seems as it were 
about to be protracted as interminably as a Chancery suit. However 
we now seem to understand each other somewhat more clearly than at 
first :—at least there is one point on which he expresses himself. de». 
cidedly, and on which I can cordially agree with him; since so fi 
from attempting to defend, he unscrupulously reprobates that sickiy” 
ee oe and: peeudo-classical st ae bop oe the last 

i rs have given us so many “ipsipid abortions, ere oppor: 
tuai B herd alse { not te be recoverel—presented themselves for 
achieving woble and original works. eas 


Most certainly 8, L.-is not mistaken, when he imagines I will admit 


that’ Grecian nad geben — lene, it tay my 
ideas wo capable of belong yat further extende Ahey ma 
4 to be ow seg At artially developed, ‘whereas ¥ have 
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ence plainly state u perka ‘in thé very same terms I now we 
wethat I arn'siot at wamniret of any ane atylt tay 
vellent it may be, to’ the exotusion ‘of ‘all : 
wairow sévtasian ptejudices that blind some to all beauty—all 
merit that does not come under the standard of their favourite style. 
So very far am I from being one of those who can not only tolerate, but 
admire even inferior productions, provided they do but belong—if 
pay’ Os ago’ SP what they consider the only legitimate mode, that 
es far as esthetic value is concerned, I hold the mauner in which o 
atyle'is treated to be even of more importance than the question of style 
itself. So long as the work itself manifests artistic spirit, feeling and 
the particular language of the art, it happens to be composed 
p is comparatively of little or no moment, however important it may 
be from other considerations attending any given case ;--so far at least 
adopting Pope's doctrine that 
’ Whate'er is best administered is beat." 


BY anc means, wat it my intention in what I first said to uphold the 
ig in preforence to all other styles, nor did I conceive that it 
Would be so construed by auy one. And having thus cleared up 5. L.'s 
mixconceptions—or at least his doubts, I may now leave him to call 
Welby Pagin to account, as being a far greater offender—not only a 
staunch advocate for Gothic, but so exceedingly intolerant withal, that 
would, were it in his power, exclude and uproot every thing else. 
fet, should he have read the Professor's “ Trae Principles,” 3. L. will 
baa Haste care to measure his strength with so redoubtable a cham- 
pion. in case they should ever so encounter each other in argument, 
they may probably be so well matched that each will make a convert, 
eas such things have happened before now, and that S. L. will be 
converted to Puginiem, while Pagin goes over to “ sa il 
ANDIDUS. 





_ PROCERDINGS OF SCIENTIFIC SOCIETIES. 
INSTITUTION OF CIVIL ENGINEERS. 
7 ” dpril 6.—The Passrvent in the Chair. 


Inst. 


: This communication gives in a tabular form the results of experiments 
‘upon upwards of 60 pairs of cast iron girders, varying im length between 
74. 6 in. and 27 feet, with correaponding depthy, and of all the forms usually 
@ilopted for beams for buildings. They were proved in pairs by a hydraulic 
aig placed between them, the ends Ueing retained by wrought iron ties. 

deflexion was noted at each increase of pressure, and in many instances 
the beams were fractured. 
_ Sketches of the girders, and of the apparatus used for proving them, ac- 
conpanied the paper; from them five drawings have been made at the Insti- 
tution to facilitate a reference to the information contained in the com- 
munication. 
. Description of an improved Level and Stend. By G. Townsend. 

This improvement being intended to procure a firmer basis and greater 
facility of adjustment than by the ordinary level, the author has adopted the 
tela of the triangular plate, with three levelling screws, 1n the ordinary 

ragnt, with two pairs of screws, it has been found that the antagonist 

acrews, besides being apt to wear unequally, and to indent the lower plate, 

are sonistimes bent, ead thus cause an unequal action upon the upper plate, 

‘Fe obviate these defects, the screws in the tripod level are made to work 

dato inverted cones, which are fixed in the three grooved arms of the stand 

ead -waed bors pian in more equally distributed, and the telescope more epeedily 
a level. 

‘The tejeacope in fixed to the levelling plate by an upright limb, end to this 
is added « smal) longitudinal cross level, a in / aes (sy decile In the 
proved stand, each of the legs is attached to two arms of the lower tripod 

¢, by. which.mtcans a ‘firmer basis is obtained. The usual locking plate, 
80 secure the leva 
fn place by a spring catch; there is also a metal ring fixed on the 


yl 


limb, shove the. atts, and which falls into three spring catches in Rag’ 7 | 
any ccioupr | violence, or in removal | 


by-which any derangement from 
sea station to auother, is effectually preven 


__ A nnall eivcalat splat level fe faed tu the tand inorder to adjust it hetire | 
of edjpatcaent i | 


the instrument be planed-on it, by whigh-means the | 
abridged. ~ etre hah oe meas 
Atl 28,«The Pinwibints ig the Chair, 
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a ee on the strenyth of Iron Girdere. By Thoroas Cubitt, Assoc. 


ing screws, is also gtiached to this instrument, and kept | 
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relative 


thia point by cutti the centre of each of «2 set of sig ; 

each'6 Gin longs 5 tm, deny, and half inch thice the drut taj at 
half an inch, the second te the depth of 1 inch,'abd so on,.to the eighth 
girder, in which only 1 -duek of metal remained uneevered. 
out were then filled with carefully fitted wrought iron keys, and the girders 
were broken by the ion of weights, in the expectatign. that — 


weights would be somo indication of the neutral point of each,-girder. 
requite were, however, so irregular, that no sa ry deductions cquli be 
drawn from them. seria 


Second erperiment.-The next atiempt was made in the manner suggested 
by the late Mr. Tredgold, by drawing two fine fines, 2} inches apart, on 
polished surface at right angles to a girder, in the middle of ite length ;"% 
was than subjected to strain, and dimensions were sought to be taken to 4e- 
termine where their divergence and convergence commenced, bat the dite. 
rences were too surall to be susceptible of accurate determination, otherwine 
than by a fine micrometrical operation, which at the time the author had -ndt 
an opportunity of applying. The following plan was therefore a 7° 

Third experiment.——In the side of a cast-iron girder, 6 ft. 6 in. » vin. 
deep, and } inch thick, a recess was planed at the centre, 5 in. wide by 4 in, 
deep. This was filed up very true, and fourteen small bars of wrought iron, 
with conical ends, were placed in it at regular distances of § an inch apart. 
These bars were of such lengths as to hold sufficiently tight to carry their 
own weight, and yet that the slightest touch should detach them. 
girder was then subjected to strain. The supports were 6 feet apart; 
with a strain equal to 100 fb. the lower bar fell out; as it was increneed, they 
continued to drop, and with 1500 tb. all those below the centre had fallen. 
The strain waa then inereased to 7000 th., but no more bars fell. The sontve 
bar remained exactly as when put in; all those above the centre became 
firmly fixed, and were evidently under considerable compressive force. 
strain was then gradually taken off, and all the bars above the centre fell out, 
their ends having become compressed by the sides of the recess pressing on 
them ; they were of course too short when the girder resumed ite forwer 
condition, and the recess its previous width. These experimenta were 1e- 
peated several times, with pieces of fine wire and dry lance-wood charred at 
the ends. 

The result in every case showed that the neutral axle of extension andl 
compression was certainly situated within 4, of an inch of the centre, 

Another experiment waa still more decisive. A girder 9 ft. 6 in. tong, 
8 in. deep, 1 in. thick, was cast with two brackets or projections en the aide 
each 9 in. on cither side of the centre. A brass tube bar, with circular ends 
and a sliding adjustment, was fixed between the brackets, which had been 
filed true. The clear bearing was 7 ft. 6 in.; a strain’ of 50 th. was suficient 
to cause this bar to drop out ; and with 250 fh. the whole effect of the pre- 
vious experiment was produced. The tube, when placed loosely, 1 ineb 
above the centre, was held fast by a strain of 1000 fh. 

Wrought Iron—-Similar experiments were then made on wrought Sron, 
with precisely the same results, showing that the neutral axis, if not: 
situated at the centre, was ncarly identical with it. 

Weod.—A vimilar serics of experiments, made upon wood beams, gave 
exactly the same results aa re the position of the neutralexis, 

From all the foregoing experiments, the author concludes that the neuteal 
axis of extension and compression in rectangular beams of cast and wronght 
iron aud wood, is situated at the centre of their depth, when those bemasare 
subjected to tranaverse strains. 

. Batension and compression. Cant Iron.-—Experiments were also 
to ascertain the amount of extension and compression of cast xad wroaglt 
iron and wood. ote 

Upon a bar of cast iron, 3 inches square, and 9 feet long, two stripe of 
thin hoop iron were attached, the one on the upper, end the offer on the 
lower each strip heing fastened to the bar at one end only, while the 
other end was left free; any change which occurted in thé length of ‘the 
surface to which it was applied was clearly indicated. The differencas 09 
recorded by very fine lines on a polished surface. The stripe wore 7h. Oi. 
long, and were bound to the whole length of the beam b af ine wize, 
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yeund and enclosing them at every 9 inches; the beam wis then paii- 
jected to strain, and the following results were obtalmed:— 
Weight. ‘Deflection. Compression. a er 
ad bots nO a Le) Pe 
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With this weight the beam was permanently bent, and its elasticity nearly 


‘Trese. riments showed that, differing frem cast iron, the amounts of 

pee ion in wrought iron continue to be equal up to the 
ote destruction of the elasticity of the beam. 

. Bie badtens.-~The amounts of extension and compression in rectangular 

Deass of fir timber, when subjected to transverse strain, were next deter- 

mined; the. manner of proceeding was precisely the same as in the preeeding 


‘’ batten, 4 in, by 3 in, with the supports 8 ft. 2 in. apart, and with strips 
7 %. 6 im. long, when subjected to transverse strain, gave there results :-— 


Weight. Deflection. Compression. Extension. 
. Jb inches. inches. inebes. 
500 310 032 0-12 
1900 2°30 0°24 0:24 


Reauits.--From these experiments on the amount of extension and com- 
-of cast iron, measured at the under snd upper surfaces of rectangular 
gubjected to transverse strain, the author assumes, that within limits 
which considerably exceed those of elasticity, and equal to at least two-thirds 
ef the breaking weight, there is no sensible difference between the amounts 
of compression and extension, and that as the breaking point is approached, 
extension yields in « higher ratio than compression, and gives wey first. 
1¢-would appear certain that up to the point when the elasticity of wrought 
ison is completely destroyed, and the beam is bent, the amounts of com- 
pression and extension continue exactly equal, and it is therefore probable 
that this equality woukd continue to the last. 

It is clear that the amounts of extension and compression up to three- 
fourths af the bresking weight do not sensibly differ in fir battens, but that 
as the ultimate strength of the beam is approached, compression yields in a 
much higher ratio than extension, aud may be actually seen to give way first. 

Fie states also, that the amounts of extension and compression are in direct 
proportion to the strain, within the limits of elasticity, and that even after 
those limits are greatly exceeded, and up to three-fourths of the strength of 
a beam, they do not sensibly differ. - 

The apparatus with which these experiments were made was exhibited, 
presented by the author to the Institution. 

Mr. Donkin eulogised the novel and ingenious manner in which Mr. Col- 
thurtt had conducted the experiments, which he considered to be highly 
satisfactary.. Thay not only determined the position of the neutral axis of 
the beans experimented upon, but showed also the relative amounts of com- 
pression. arid extension, to as to demonstrate that the elasticity of a body 
wes the sane in compression as in extension. These experiments also con- 
Srmed the correctness of Tredgold’s opinion as to the pernicious effects of 
‘ gitempttag to produce peculiar forms in bears by cambering and inserting 
inte their upper sides. ; 

. Vignoles reminded the meeting of the discussions which had taken 


yelative to the position of the neutral axis in the railway bars, which 
the ‘ond tater tables similar; it was contended that the neutral 


. 


‘axis was situated close beneath the upper lip, or table of the rail, whereas, if 
: Mr. Colthurst’s mode of experimenting had been adopted, a different and 


noid correct result would have been srrived at. 
"Mix, Cubitt adcorded ‘ merit to Mr. Colthutst for the experiments, 
Which ‘had determined the uvetion av regarded rectangular beame. It ap- 
‘weaved. that so attempt had wade to use the same mode of 
ith beats -of irregular figures; in theni, therefore, it might be concluded, 
Sb Spy mental s would be found in the centre of gravity of the section - 
R \ beam. ; 


Horne’ remarked, that these experiments perfe 
those which he laid before the Institution in 1837. His object had bean to 
show thét the néutral axis was always in the centre ref angles of the section, 
aveli as'te' determine the Bgure which should-resist the greatest amount of 
ity of materials the strongest form was shown 

hd base upwards, ’siad the same figure reversed 
6 weake y the stretigth of the former figure exceeded shat of the Jat- 

oy. Att“ deri 33,p+The Paxsupee in the Chair. 
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3 , | by a hurricane, the-effect.of which upon 
we : FA ) ‘Sila ' ‘ eit : Braga. ‘By 5:30. Renda, M. Inst, C.E. 


for the new one, | sais DIN 
The ps of the new bridge were— re: 


Distance from centre to centre of the towers  . 3. "' i: 
acme 420 
of the su wa Sf) Ge Se ne: 
Width of ditto =. 2 2 = ee oe 
Height of ditto above low water ee ee ee gs ES 
Ditto of the towers above ditto © 6 6 6 « 6 - 
Base of the towers at the level of the roadway . 3. 40 by 20. 
Archwnys through the towers x. 8 16 wide, 24 high . 
The towers were built of red sandstone ashlar, raised ona base of the 


same material, carried upen piles... - 

Comstruction.-There were two maia chains on each side, arranged above 
each other in parallel curves, 12 inches apart. Each chain was composed af 
four hars of iron, 5 inches wide by 1 inch thick, and 10 feet long, united by 
short plates, and strong wrought iron pins. The roedway was suspended to 
these chains by perpendicular rods, 1} inch in diameter, attached at intervals 
of 5 feet, alternately to the upper and tower lines of main chains, at the 
joints, which were arranged so that those of the chain should be over 
the long bars of the lower one; at the lower end of each suspending rod 
was a stirrup, which received and carried the cast-dron bearers for supporting 
the roadway. 

Upon these bearers was laid and rivetted longitudinally a Aooring of fir 
planks, 3 inches thick, and well caulked ; upon this a sheathing-of fir, 1} in. 
thick, was placed transversely, and spiked to the lower planks ; over all was 
meron a coating of about 1 inch @hick of fine gravel and sand, comented with 

tar, 

The suspending rods were without joints. The main chains rested upon 
detached cast iron saddles, built into the moseary of the towers, and passing 
down at either extremity, were secured behind cast iron plates in masses of 
mseonry, 10 fect under ground, 

The construction was commenced in September, 1828, and was finished in 
December, 1829, a period of only sixteen months. , 

Accident to the Bridge.—On the 19th of March, 1830, about 700 persons 
assembled on the bridge to witness a boat race, when one of the main chains 
gave way, and caused considerable lose of life. The injury was speedily reo 
paired, but a careful survey of the structure was , and it was dis. 
covered that the intermediate or long links of the chains bore so unequally 
npon the saddles as to be bent and partially fractured, Mr. Telford, who 
was consulted on the subject, proposed the addition of two ather main chains 
placed above the original ones, and having the same curve, to as to increase 
the sectional area 40 inchea—thus giving six chains of 20 inches area each, 
instead of four chains, as originally constructed. woe 

Mr. Telford's decease occurring at that period, the author was instructed 
to report upon the state of the bridge, and advise such alterations cs he 
judged to be necessary. ; 

After a minute personal inspection he concurred in Mr. Telford's idea of 
the necessity of increasing the strength of the bridge, but instead of m 
menting the number of the chains, he advised the addition of two bars 
width to each of thove existing, by which means the required strength might - 
be gained. He was led to this by an opinion that, in all cases, it is desira 
to have as few chains as possible. Ae ae i Ee 

It appeared that there had been but little precision in the workmanship of 
the chains; for on releasing them they immediately became twisted; thus 
showing that all the links had not a true bearing. On them apart, 
many of the traversing pins were found to be bent, and-some of them were 
cut into, evidently by the friction of the links, This was to ‘be rectified, and 
new saddles of a different principle and stronger form were recommended ; 
aleo, that those parts of the chains which rested in the saddies should be‘en- 
tirely composeil of short plates. Additions to the masses of masonry holding 
the chains were likewise deemed advisable. ae 

Between the years 1885 and 1838, all the principal: works, with many 
minor improvements, were executed. _ 

In the author's report on the state of the bridge, he noticed what: he 
deemed defects: in the construction of the roadway, but as there was no posi- 


{ tive symptom of failure, it was allowed to remain. He conceived, that ia 


the anxiety to obtain a roadway, mathematicians and even practical 
engineers had overlooked the fact, that when lightness induced flexibility, 
tion, the force of momentum was: brought isto actios, 
and its amount defied calculation. tee Me a! 
On the Lith of Oobeber, 1638, the roadway of the bridge was destroyed 
this scarey na the subject of 2 
paper by Colonel Pasley, published in part 3, vol. 3, of the Peansactions of © 
the hutitution Cc, B Toth} account, the suthor refers fax the prind 
details, only adding, that a2 inspecting the bridge, he found the chalve, the 
sadblien, and thé: Rateting OE Oe en 
- i 
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isted off lige yhor eg by the undulatary motion. A similar o¢cur- 
ra at the Me gba ot induced Mr, Provia to adopt the joints in the 
author had previously introduced at the Montrose 


tT! ‘author had long been convinced of the —— of giving to the 

roadways of suspension bridges the greatest posible amount of stiffness, in 
such & manner as to distribute the load or the effect of any violent action 
over a considerable extent, 

Toe ama of large bridges, in exposed situations, are acted upon in so 

rent ways by the wind, that le hed an objection to the use of 
stays or braces to counteract movements which ought rather to be resisted 
by the form of the structure. 

Holding such opinions, he determined to adopt a framing which, although 
cémnectealy Tigid in every direction, should nevertheless be simple, composed 
of fow parts, capable of being easily renewed; should distribute its weight 
uniformly over the chains, not be subject to change from variation of tempe- 
rature, and not augment the usual weight of suspended platforms. 

The details of the alterations, and general repair of the bridge, are then 
given ; ; afew may be mentioned. 

‘Am entirely new set of stronger suspending rods was introduced ; they 
were 1% of an inch in diameter down to the fiexidle joint at the level of the 

platform ; below that point the diameter was inereaved to 12 of an inch, and 
a -thread was cut on to the lower end, so as to adjust them to the re- 
‘quisite lengths. 

- dn the place of the caat iron bearers cross beams were substituted, com- 
posed of ia Memel planks,13 inches deep, 3} inches thick, bolted together, 
and truesed with a round bar 1] inch dizmeter; every sixth beam hed a deep 
trussed frame on the under side. so as to give great stiffness. Above and 
beneath the crow beams, on each side of the carriage way, were bolted two 
sets of longitudinal timbers, four in each set; they were further united by 
cast iron boxes, at intervals of 10 feet ; and the ends were secured to heams 
of Engtish oak, built into the masonry of the tewers. A curb of Memel 
timber, tl inches by 6 inches, was attached to the ends of the cross bearers, 
and extended the whole length of the platform. 

The planking of the footways was composed of narrow battens, 2 inches 
thick, laid traneversely from the inner longitudinal beam to the onter curb 
piece, with an inclination or drip of 14 inch in 5 feet. 

The carriage way was formed of four thicknesses of Memel plank; the 
two lower layers, each 2 inches thick, were placed diagonally with the trans- 
verse beams, crossing cach other so as to form a reticulated floor, abutted 
ageinst the longitudinal beams; they were firmly spiked to the beams, and 
to each other, at all the intersections, and upon them was laid and spiked « 
longitudinal layer of Memel planking, 2 inches thick. Over the whole was 
fixed, transxernely, a layer of slit battens, 1} inch thick. Each layer was 
cleat jointed and ceulked, snd the upper ane was isid in a mixture of piteh 
= tar. A composition of fine gravel.and sand, cemented with boiled gas 
= Pies was jaid over the whole, to the thickness of 1 inch, forming the road 

rac 


To add to the stiffness afforded by this construction, the author caused to 
be poh aap through the spaces between the pairs of longitudinal beams, a 
al truss pieces oes of Memei timber, 6 inches square, with their 
end into the cast.iron boxes, which, at every 10 feet, grasp the 
beame, (Om the other ende of these diagonal truss pieces, cast iron boxes 
were Sxed, which received the. straining pieces, placed 3 ft. 6 in. above, and 
the sume depth below, the roadway: an iron screw bolt, 1} inch diameter, 
gh-every 10 fost, and a contrivance of wedges in the-cast iron boxes, enabled 
ang degree of tension to be to the framing. 
othe roadway was thus stiffened by two of the strongest kinds of framiag, 
fe poraliel lines, dividing the carriage way from the foot-paths; it was deemed 
preferable to disconmect them from the suspending rods, and, hy bringing 
them ueerer sogether,.to avoid a twisting or unequal strain. The whole 


preggo mass of ssacell aoad werk: as diagonal planking. 
etiffness, and the two trussed frames mare 
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‘The works were d in the summer. of 1840; the bridge bas bense 
without injury the gales of the last winter; and the stiffness of a platform 
has given confidence in, ite strength to all who have examined ig.. 

Five elaborate drawings of the bridge, giving all the details of ite canstruc- 
tion on a large scale, accompanied this communication; they were presented 
by Mr. Page on his clection as an Associate of the Institution. 

Mr. Seaward agreed with Mr. Rendel in. the advantage of reducing the 
number of suspension chains, aud thus rendering the whole constructian i 
simple as possible. The trussed framing, which appeared to be the mein 
feature of this bridge, was particularly deserving of Seca at it im- 
parted a degree of stiffness to the platform which hed not hitherto-been at- 
tained in other cases, although it was demonstrated to be the best method of 
preventing the undulation which was ao prejudicial to the suspension bridges, 

Mr. Rendel had, on a previous occasion,” explained his view of the action 
of wind upon the platforms of suapension bridges, and of the necessity of 4 
certain degree of stiffness in the construction; this he conceived would 
always be better attained by having a siwple well-truased framing to prevent 
undulation, than by the application of braces or stays to check either undu. 
lation or oxcillation—the latter Leing in his opinion only. the result. of the 
former. 

He would now only insist more forcibly upon those points. The roadwa) 
should be so stiff as to prevent as much as possible all tendency to motion 
because it added to the natural decay of every part of the structures; fo 
instance, he found on taking down the chain of the Montrose Bridge, afte 
seven or eight years’ wear, that the pins of the links were cut some dept! 
into; demonstrating how great had been the amoun¢ of motion among thi 
links. In constructing suspension chains, after this experience, he should bi 
inclined to abandon the circular form for the pins, and forge thent of a lont 
oval shape iu their transverse section; making the apertures in the links by 
drilling two holes, and cutting out the matal between them with  wachine 
this form of pin would allow safficient play for the necessary curve of th: 
chain, while the pin itself would be stronger, would weaken the link les 
than the large circular hole, and would be less expensive to manufacture 
He disapproved of all the complicated contrivances for allowing expansion o 
the main chains; he had found that plain saddles of proper form were quit 
sufficient to permit the expansion of the back chains, which was all the 
required attention. 

Mr. Palmer mentioned, on the authority of Mr. Chapman, the dtstruetio: 
of a suspension bridge in America, caused by the sudden of a drov 
of cattle when frightened. This was peculiar, as it always had: been con 
sidered that an irregular motion was innocuous, but that when any 
impulses were corpmunicated, there was danger of fracture of the. bars. 

r. Vignoles eulogized this excellent communication Yor the, prac tieal-060 
cinsions which it containéd. Mr. Rendel had materially assisted iia "a or 
facility of commanication hy the introduction of the floating bri 
munication with railways, and it wae not difficult te foresee that, 
out the system of adapting well-trussed framingse to the platforms: gale: saspen 
sion bridges, sufficient rigidity would be attained for locomotive engines. en 
carriages on railways, to traverae rivers or ravines by means of thebe: brigige: 
instead of by costly viaducts or heavy embankments. 

Mr. Rendel saw no difficuity in giving. any required arnount of rigitity + 
the platforms; it was only necessary to inercase the strength of the framiny 
to, enable the roadway to bear with perfect safety the pruage ‘of. an engin 
and a train of carriages. 

The President directed the attention of the members to what be sosaiddte 
the most valuable part of this interesting communication—the detection 
the errors in the original construction of the This was: the: mas 
useful class of papers which members could present to the Listibuiion, an 
they were perticularly valuable when they were illustrated. by auch ce 
drawings as those now communicated by Mr. Page on his election. 
hoped this example would be extensively followed, He méntioned. tant @ 
sttempt had been made to carty a railway ecross the Tees by @ h suapendia 

, Wut it bad: been abandoned. 

Rendel awderstood thet ‘the weight of (he trate ad wytchea 8 
chains, es rather forced the moorings of ‘the back chains of “ori 
the ‘Fees, that the-glatiorm ‘nmk inthe emitre'ag an to’ raed 
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Berl of Havdwiche—This vinsel, of 1000 tone burihes, with oné engine | Semen Of Seemed woe for ove defimoes.” sae hchk 


of 30-horee ‘power, effected the vayage from Portamouth to-Calcatta in 110 
days, a ruck Teonges the shan usual; but still with an advantage of 29 days 
over the “Scotia,” 2 fine vessel of 800 tons, which sailed one week before 
the “ Hardwicke,” and arrived 22 deys after her. During tite voyage, the 
“ Havdwicke” used her engine 864 hours, and was propelled by it 946 knots; 
an eo nearly three knots per hour: while‘in a calm, with the ship 
‘steady, she made ‘five kudts per hour. | The total consumption of fuel was 90 
The “ Vernon,” which sziled one‘ month after the “ Hardwicke,” made her 
to Calcutta in 97 days; passed the “ Scotia,” and errived seven days 

te ‘her, gaining 42 days upon: her during the voyage. The “‘ Vernon’s” 
consumption of wae also 90 tons, but the copy of her log not being ar- 
rived, the. gumber of hours duting which steam was used, could not be ascer- 


‘The “ India” steam ship, of 800 tons buriben, with engines of 300 horse 
power, had not arrived at Calcutta, althongh she had been ont 109 days, so 
that the “‘ Vernon,” with only auxiliary steam power, had already gained 12 


— her. 

co hetween the advantages of these two vessels, in point of 
expense, is then fully entered into, and shows a saving of £3733 in favour 
of the “ Vernon,” on a single voyage, while she gained at least 12 days upon 
the “India,” im point of time. 

This communication is accompanied by a copy of the log of the “ Earl of 
Hardwicke,” and bg Ictters from the captains of that ship and the “ Vernon,” 
apeaking in the highest terms of the assistance of the stenm power in certain 
parte of the voyage.” 


“ Description of an improved Levelling Staff, and a modification of the 
common Level.” By Thomas Stevenson. 


In enumerating the advantages of this improvement, the author passes in 
review the different levelling instraments in general use. He describes the 
self-reading staff ae very usefal, but ill adapted to the extreme accuracy gene- 
rally neoeasary in the operation of levelling.—tle considers the running level 
to be equally inadequate, from the difiiculty of attaining a precise coincidence 
in the cross wires and the vane line. 

On the authority of Mr. Siinms, in his Treatise on Mathematical Instru- 
ments, he states that these evils are in some measure remedicd by Mr. Gra- 
vatte’ rod, but he still considers that instranient to be imperfect. Ile there- 
fore caused a rod to be constructed by Mr. Adie, of Edinburgh, the vane of 
which is adjusted by tangent serews. The range of this staff is 12°7 fect, 
and the graduation so perfect as to be read by verniers to the py,th of a 
foot. On the right of the lower portion of the rod there is a screw, which, 
on being tightened, clamjis the vane, and on the opposite side is the tangent 
acrew for adjusting it. Supposing in practice that the level line strikes the 
lower half of the rod, the vane and screw are then easily moved by the hand 
to within } inch of the point, and then, by means of the tangent screw, pér- 
fect correctness can be attained. 

After having sent his communication to the Institution, the anthor learnt 
from the. Secretary that adjusting screws had already been used in two other 
levelling staves by Captain Lloyd and by Mr. Bunt. He was not, however, 
aware: af this. ciroumstance, and he considers that these instruments being 
es only. fer acientific purposes, are hardly suitable for the ordinary use 


duproved Level.--The author also introduced a ball and socket joint at the 
junction of the legs of the common level, retaining at the same time the 
parallel screw: plates, and adding beneath a small sluggish spherical level. By 
these mecass the ‘surveyor: is enabled to atation the instrument, regardless 
boar ae the inequalities of the ground, or of the inclination of the telescope 
to the harizon. 

4 3When in we.the clamp of the ball and socket is released, and the head of 
the level. woved-uatil the bubble shali be in the middie of the cirele; the 
seoket-scrow in thin clanped, and the telescope brought to the absolute level 
by.zneant-of'thé parallel ncrews. .1¢ becomes thus unnecessary to move the 
logr-of the instrument whew once fixed. . 
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-Sea Embankments are formed in some parts of Holland.—He described ‘one’ 
of the specimens in its natural state as resembling the weed which is cong 


ray 
, 


presented thrée specimens of the Sea-tweed ‘with 


ic Ped peasantry:on the western and north-western shores of Ireland, 


by them for bedding —The second specimen was taken from near “ths * 


bottom of the embankment at Niewe Diep, the entrance’ of the 


nd canal 
near the Helder. as 


It was much compressed, but elastic.—The third specimen, 
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was less compressed; it was taken from the same embankment, above the’ 


range of the ordjnary neap tid 
This embankment 
wards the sea: the work eppeared extremely compact and solid; he saw it 


es, 
is of considerable ‘width, and has very little slope to-: 


when a heavy sea was running in, and each action of the waves against it 


caused & vibration throughout the whole masa—thus proving the elasticity of 
the material when consolidated, and corroborating the Hou. Mr. Stewart's 
description of the same effect upon the peat sod embankments, in a paper 
shortly to be laid before the Institution. Mr. Macneill spoke with confidence 


of the efficiency of the peat sod ‘for sea defences, as he had wed it with good 


effect, although at present only to a limited extent. 


The attention of the Membors of the Institution was especially directed to 


the sea embankments of Holland, as affording excellent study and ample ma- 
terials for communications for the meetings. « 


On Lead Sheathing for Ships. By J. J. Wilkinson. | 


The commencement of this communication, which is the continuation of | 


the paper on the “ Wood sheathing of Ships,” which was read March 23rd 
(page 318), examines in great detail the various uses to. which metals were 
put in the earliest period of which any record exists, and then it traces the 
first application of lead to the protection of shipping. os 

There are very early instances of ships and vessels being covered with lead. 
In the 15th century, a boat, 30 feet in length, was found inthe Mediterra- 


nean sunk in 12 fathoms water; it was built of cypress and larch. The deck. 


was covered with paper and linen, and over all with plates of lead, fastened 
with gilt nails; this covering proved so impervious to moisture, that parts of 
the interior were perfectly dry. It is supposed to have lain there above 
1400 years. A Roman ship was also found sunk in the Lake of Nemi. ‘The 
bull was of larch; bitumen had been applied to the outside, over which was: 
a coating of a reddish colour, and the whole covered with sheets of lead,’ 
fastened by gilt nails. The interior had a thick coating of cement made of 
iron and clay. The seams of the planks were caulked with tow and pitch. 
Some of the ancient domes at Ephesus were sheathed with lead, and it 
appeare that the column of Constantine at Constantinople was 
covered with imetal, 
It ia certain that lead mines were worked in Britain by the Romans; and 
long before the Conquest, plates of Jcad ‘were used as coverings for eéele- 
siastical ee These coverings being designed to endure, were of very: 
thick lead. ; ; P 
Water pipes.—In 1231, water was brought from Tyburn to London in 
pipes; but the material of the pipca has not been ascertained, In 1285, the 
great conduit in Cheapside was supplied with water conveyed through pipes 
from Paddington ; these pipes are expresely stated to have been of lead, It 
has, however, been averred, that lead pipes for conveying water-were first 
introduced by Robert Brook, in the reign of Henry the Eighth. eg | 
Sheet lead was used in Spain and Portugal for sheathing chips, and for 
covering the rudders, long before it was employed in Bugland. Jt waswmed 
in Holland in 1666, and at Venice in 1710.-~It is probable that-we are in 
debted to Sebastian Cabot for its introduction into England; it is stated’ iw 
hie Memoirs that he first saw i¢ used in 1514; he was then in thetdervies-of 
the king of Spain, which he entered in 1512, and was appointed ‘pilot: 
he afterwards returned to England, and in 1555 was named by Queen Mary, 
‘Governor of the Myaterie and Company of Merchant Adwouturers, for: the 
discovery of Regions, Domiuions, Islands, and Places, - unknown." --Three 
vessels were fitted out for this purpose, under the: command: of Gir Hagh 
Willoughby, one.of which was sheathed, or at least partly eo, with thin plates 
of-lead, then first mentioned as an “i s invention.” . Thia ‘expedition 
waa unfortunate--Sir Hugh Willoughby, with the crew: of:twe of his ships; 
being frozen to death;.one of the commanders, and his crew, alone ; 
This expedition was the origin ‘of the trade to Russia, aud of the Spi 


: o 
i 


Whale Fishery. es 
In the :reign of: Elizabeth a patent -was granted to one Hampbroy, for 
melting load, but was afterwards recalled, the plan not being new." 


Milled lead.--¥t appears that, up to sbout'1670, cast. sheet lead: was used, 
for sheathing ; at that time milled lead’ was invented, aud a patent‘for milling 
lead was granted to Sir Philip Howard and Francis: Watson; by this process 
the inequalities, as well as the defects from air holes, in-the former mode of 
manufacture, were. remedied; the whole surface was rendered smooth and 


uniform, and the: greatly reduced. This invention met with much 
opposition.from the bers, who averred that it could not be durable; an 
torent sewage ct pes al 
7 ew | are for 
ies vais ot ve stigpliararis pounds worth in value. 


shillings ennoally per each hundred 


One of the sarliott ‘vinetle tn the revs! navyVhua aheathed; was the Pheesis, « 


bwereaghs. and: Sir. John Kempthorne, that the rudder irons of the Plemonth: 
: , as to render it prey _—_ 
, nts were repeated in 1682.—The pa- 
Sie aoe the damege to the rudder irons 
— being covered with cad, ua it had heen 
great mauy ycars, to secure the iron work of 
egg especially by capping the heads of 
» wit corerag seized to and nailed over them. Reports 
the rill were made by Sir Phineas Pett, and by Mr. 
der, at Portsmouth, in which the latter stated, that lead had 
ited the weasels becoming what is technically termed “ iron- 
ing that the bolt-holes became 0 widened by corrosion, that the 
Joasened ; he recommended, however, that the lead sheathing 
a be stripped every seven years, on account of the decay of the cakum 
jaiuts:; declaring, too, that it became less foulon the voyage than wood 
g and was much more easily cleaned. These different opinions led 
issue of an Order in Council in 1682, for the appointment of comniis- 
aioners to examine and roport upon the alleged injury to the iron. work by 
milled lead covering ; it is probable their report was unfavourable, as it is 
‘anid. that the use of lead covering, fastened with copper nails, was sbandesad 
@n-account of the rapid corrosion of the rudder irons, A controversy appears 
to have arisen on this subject, the merits of which it would be difficult to as- 
after such @ lapse of years... Government, however, subsequently de- 
termined to make another trial of the value of lead covering ; accordingly, 
hand Marlborough was 90 sheathed, aad laid up in ordinary, at Sheerness. A 
few years after, she was docked, at Chatham, in 1770, when it was found that 
was covered with weeds, and the iron fastenings very much 
; the was in consequence removed, ami a wood sheathing sub- 


Mixture of meteis.—Several patents were afterwards obtained for different 
saixtures of metal for this purpose, none of which seem to have succeeded, 
img all subject to the same inconveniences as the simple metal; among 
waa the influence of the sum in the torrid zone, which was said to re- 
uce,.the lead, in the course of five or six years, to 4 calx.-Among these 
patents, for mixed metals for sheathing, is mentioned that of Mr. Bulteel, in 
1698 ; ; it was fouad to have all the inconveniences of lead. Mr. Donithorne, 
in 1780, obtained a for sheathing, of a mixture of 112 parts of tin to 
40. perts of zinc; this was alsu as objectionable as lead.—Slade's patent for 
sheathing with copper laid upon lead, and the patents of Wetterstedt, and of 
Muntz, for mixed metals, are examined; and the author promises a continua- 
tion of the ee with the history of copper sheathing. 
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BRITIGH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
Ecsvantn Meerine, 1841, 
acne | (Prom the veports of the Athenaum.) 


hes Truseott's plan for Reefing Paddle Wheels.” 
eric paars described, by reference to a model, an improved peddle- 
wheel, the principal feature of which was 4 new application of the principle 
of foathoring and reefing. Each peddle or float is attached to an axis passing 
ite centre, with a crank at the extremity of the axis, and the feather- 


Se greets by the motion: of a roller attached to this crank, and moving. 
3 


eveentric to the wheels. The radii of the paddle wheel are con- 

at their extremities by a chain instead of a rigid rim, and the reefing 

Sted by dig tb i together, like the patos fr friar th Amzoaaa 
‘pecitiior arrengement of the clutch box at the centre of the wheel, 


Le Rio Dango ar Pa Wheels of Seam 
‘Phere ate four cases in which it may be desirable to disconnect the paddle 


wiisels from the steam engine in steam vessels, viz., when the veseal is on a | 


eee sauat be ecouomized 9s much as possible 
sus voreets galery whan the cage are dag 
te kine nae when some der peak tas 
piece, and ibe. éngines are allowed to contisue ahs eracheds ts 
3 prvi pgee gr dt aoe 
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sialiouary, causes & cable, hich wonld be ob. 
‘vated sould had called attention te 
this subject, by men Te ae win Ne 
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| The brass box 





them to an open 


when, the vessel | :xaul 


ipuen! 





Sara 
by means of a-screw at the of the crank, 
made that two of its sides may be cut away, and 


ee eee settvas 
piped etna bingy ebgmsboestee crunk pie ths 


cut sway one or twe inches to assist in reconnecting the vogine, W 
effected hy serewing the box ont one or two inches, or just #0 far: chee 









kacigh en can pase the side which has been cut sway, and coins in cowtact 


with the higher side. This is the correct tion for reeomneetiog, och 3 
sceuaplioked by 6 snble tin of Yaa cece” : 
Mr. Grantham, tn tenty to a quntion fx from Capt. Taylor, R.N., stated thn 
he should consider it very dangerous te disconnect the paddle wheels without 
having first stopped the engine. 


“(in the Propulsion of Vesacls by the Traperiam Paddle-wheel and Sorne? 


Mr. G, Rennie guve an account of the various experiments to which he had 
been Jed, on the prupulsion of vessels by —— forms of peddle floats and 
by the screw. J: was generally admitted thet the paddia wheel was the beet 
meant of propulsion with which engineers -were at present acquainted, and 
varions attempts liad been made for its kmprovement. There are several eb- 
jections to the square or rectangular floats, particularly the shock on entering: 
the water, and the drag against the motion of the wheel on the float quitting 
the water; both of which give rise to considerable vibrations. He had been: 
led, in considering the improvement ef the paddle wheel, to have recourse te 
nature ; and the form of the foot of the dack had particulerty attracted his 
attention. The web of the duck’s foot is shaped so that each part has a ree 
lation ta the space through which it has to move, that is, to the distance 
frum the centre of motion of the animal's leg. Hence he was led to cut off 
the angles of the rectangular floats, and he found that the resistance to the 


‘wheel through the water was not diminished. Pursuing these ca rst 


and experiments, he was led to adopt a float of a trapezium or diamond 5 

with its most pointed end downwards. These floats enter the water 

their points downwards, and quit it with their points upwarda, and then arri 
gradually at their fall horizontal action, without shocks or vibrations; and 
after their full horizontal action, quit the water without lifting it, or 

ing any sensible commotion behind. After a great variety of experiments, he. 
found that a paddie wheel of one half the width and weight, and with 1" 
zium floats, was as effective in propelling a veesecl as a — of stsarre| 
width and weight with the ordinary rectangular floats, 

permitted him to fit Her Majesty's steam ship {fricen with iprsie noha rer 
he had perfect confidence in the success of the experiment. naranaangh mene 
of propulsion was the screw, which had boen spplied with success by Mr... 
Smith in the drehimedes, In examining the wings of birds and the tails of. 


swift fish, he had been poncueyy struck with the y adaptation of shape to the: 
speed of the animals, The contrast between the shape of the tail a oft ond 


fish, a slow moving fish, and the tail of the mack 

remarkable-—the latter going. off much more rapidly ta a point than the 

former. From these observations he was led to try a actew with four, w 

of a shape somewhat similar to theac, but bent into a conical surface,. 

outline being a logarithmic spiral, He found aleo that cortain portions of. 

these might be cut off without diminishing the effect. With reapect.to ase. 

certaining the friction of the screw on the water, great difficulty existed lee 

he would refer to his experiments, published some years ago in the. 

phical Transactions, in which be measured the friction of the water againet a. 

body revolving in jt, by the time which a given weight took to anak 

body consisted of rings, and he found that the friction or ceased 

the water did not increase in proportion to the number of rings. | a 4 
“On a Floating Breakwater.” By Capt. Taylor, 8.N. é 


The breakwaters hitherto constructed have generally veinsibted of ana: 
masonry, thas presenting an unyielding obstacle to the wares, and: 


accumulations of mind and send behind them, snd not effording ‘serenity 
to shipping and life which. ‘ts required, and may be afforded other sear.” 
The Soating breakwater consists of floating sections framed of r, pone 


these sections at to the shocks of the sea aud _—— wave 6. 

h them, and by thus we: 
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fy. epson of Vowel.” . | 
Russell reported the progress miade by “the Committee on Porms 
oeg prranttingnss dee past year. The object of the experiments is two-fold 
owledge of the laws of resistance of fluids,—and to obtain 
pina a the practical improvement of the ert of naval construction. Many 
‘wad: -are the experiments formerly made on this subject. Unfortu- 
mately, these experiments had been made with imperfect apparatus, or under 
Gifferent from the couditions of hodies moving on the surface 
of the water, or on solids of a form unsuitable to the formation of ships, or 
on a0 small a scale as to render them unworthy of the confidence of the prac- 
tical constructor. In the present series of experiments a more simnple appe- 
ratus was employed than in ahy former series of experiments. The forms of 
upon were those of actual ships, or bodies analogous to 
@agee in use: it was the object of the experiments to supply the actual de- 
siderata of hydrodynamics and of practical ship building. The experiments 
made on vesacis of every size. from models of 30 inches in length to 
wemels of 1,300 tons. The experiments were also made upon vessels in bare 
variable depth and in channels of various dimensions, so as, if possible, to 
mbrace all the elements of the resistance. A minute description of some of 
apparatus was then given, along with some general illustrations; but as 
— were atillin progress, and to be continued during the follow. 
year, 20 statement of results was entered into at the present 
ening It was expected that by the next meeting the whole would be con- 
“ wr Captain Couck's Chock Channels.” 


Mr. Snow Harris explained and illustrated, by a model and drawings, the 
pri chock channel, for allowing the masts and rigging of vessels to be 
gon gp when the masts are carried away. Many cases have occurred 

eh which the rigging and ordinary channels, the greatest danger has 
been incurred, in con 








pifreye Lit 


uence of not being able to get clear of wreck. The 

ordiuary channels may be blown up by the sea; whereas, if made solid, on 

Capt, Couch’s plan, all danger from this source will be avoided, and the sailore 
would be at once able to clear the vessel of any wreck. 


On Avnott’s Stove, and the Construction of Descending Flues, and their 
Agpliention to the purposes of Ventilation.” By J. N. Hearder. 


The general advantages of Arnott’s stoves in economizing fuel, avoiding 
smeke, and regulating the temperature, are well known ; but these stoves arc 
attended with some disadvantages, of which the danger of explosion, and im- 
panel ventilation, are the most serious. The liability to explosion, Mr. 

t considers to arise from the couatruction of the stove, in having the 
door air-tight; the only aperture for air being the valve aperture of the ash- 
ny The air so admitted is immediately decomposed, and nearly the whole 

pope jaar is abatracied, so that by the time it has passed up through the 
reached the upper chamber of the stove, it has not oxygen enough 

ef to support combustion. The heat evolved by the lower stratum of fuel, 
acting apon the upper siratum of fresh or unignited fuel, liberates from it the 
infammatie ges which it contains, and which alio accumulates in the top of 
the stove. A mixture is then formed analogous to the fire damp of coal 
mines; ready for explosion whenever the requisite oxygen or degree of tem- 


perature shall be eut. Under these cirenmsiances, should the door be 
opened, a barst of flame outwards may be the result; or should a puff of wind 
doin the carry the mixture down through the ignited fuel, an explo- 


aion may ensue. Other caviees, such as the sudden shutting or opening of the 
doorofen apartment, may occasion the downward draught and consequent ex- 
Plovign. Now carburetted hydrogen will not explode when the proportion of 
the air to the hydrogen exceeds a certain Jimit, eo thatifair be supplied to the 
tap ot th the ap o0.ab greatly to preponderate over the hydrogen. the latter will 
barn off in a flame at the moment af its formation, or be carried up the fue. 
. "Heard » therefore; proposes as a remedy, perforations through the lower 
hee ‘of the door, oo that alr may be admitted on a level with the top edge 
the fire brick, through ‘which a constant in-draught of atmospheric air will 
fngured, palcent to obviate the evil, The leat evolved by the perfect 
. of this le gaa, under these circumstances, will, le says, 
Papi than. ern for the admissionof oold air into the upper part of 
$ just mentionéd will also abviate, in a great mea- 
She ‘wwat of ventilation. The enthor suggests a amall rarefying appare- 
a oe. inpertell in the vertical abagt connected with « descending flue. 
+t feme Haperimente showing the possibility af from the use of Hat 
Seo aaraving Buildings, and dae. seesedian chaeal Engine ane 
Mititaidawariiy Carney. 
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‘50 to 30 strobes.a mipube: Fhe steam pipe. 


open ‘ait, thickly wrapped round with woollen cloth. té:- 
1, soon after the engine beceme sluggish, the weolles: cuit ao 
ered te-cher near the boiler, which soon extended along the whole: 
of pipe; the engine still working, but with more appsrent difftcuity;: 
only 16 strokes per minute; the pressure gauge, whieh nevally san eae 
tween 80 .and 46 pounds, now stood at 15, an was rey emma = 
aout five minutes after the woollen cloth had charred, a lead fi 
& packing at the oylinder joint, melted, and was followed by-a pie pacer 
elastic matter. engine stopped working, end on briaging a lighted 
into the escapage, it souk fire,.and burnt with the lambent fare. of ab eeoee 
gas. The avthor’s impression was, that the escaping vapour was not pure 
hydrogen. Water condensed on a piece of cold iron held in she flame, but 
no water condensed on the ooid iren after the fame was ex Gn 


examining the boiler, all the tubes -were found red hot. This. experiment was 


repeated with many modifications. The temperature of the ng vapour 
was necertained by means of bars, previously prepared to melt at different 
temperatures; these indicated a rature of about 400°. In about eight 


minutes a piece of pure Jead melted-—woollen cloth was charred, and a piece 
of tow held in the escapage took fire. In other experiments it waa found, 
that the pipes became sufficiently hot to explode gunpowder, and many che- 
mical preparations. Having satisfied himself of this property of heated steam 
or elastic matter, formed from the last portions of .water in a boiler, the 
author proceoded to examine, as far as possible, its chemical nature-—to de- 
termine whether any deconiposition, or new elementary formation, took place, 
He found that the elastic matter was not condensible over cold water, and 
would not in wany cases burn, or ahow any indications of the presence of 
hydrogen, or other inflammable matters. In some experiments it wey found 
it would extinguish flame. The experiments with copper veseels afforded the 
same results as those manufactured from iron. From these experiments it 
appeared, that whenever the heating apparatus falls short of water, te elastic 
matter formed over the fire will carry suificient heat through close pipes, to 
any distance, to set fire to wood and other combustible bodies, and thet 
whether the hot water apparatus be under preasure or not, or whether the 
heating surface be of tubes, plates, or cylinders. On the other band it would 
further appear, from some experiments enumerated, that in no case is théve 
danger when a given quantity of water is present. Mr. Gurney suggests, that 
if both ends of the circulating series in hot water apparatus, namely, the pact 
which immediately goes from the heating surface beyond the furnace, and 
that part where the circulation returns to it before it enters the furnace, was 
made of a metal which would not melt at the fair working temperature of 
the water, but which would melt at a temperature of from 5 to 600° of bent 
(say lead pipe), there would be little, if any, danger from fire. 

It was mentioned that some experiments made many years since, by Woolfe, 
on some of the boilers of the Cornish steam engines, corroborated the facts 
now atated. It was also mentioned by Mr. Hunt, on the authority of Capt. 
Tregaskis, that where the boilers had been covered with sawdust, it was found 
in some instances, and in a very shart time, to be charred. 


“ decount of the Strata penetrated in sinking an Artesian Well at the Fie. 
torta Spa, Plymouth.” By Dr. Edward Moore. 


The author puinted out the mode by which the operations were conducted. 
The strata penetrated were as follows :—Karthy clay slate, 20 feet; tine. 
stone, 150; blue slate, 20; red sandstone, 3; red slate, 37; : limestone, 50 ; 
sandstone, 4; s red and blue slate, 30; dunstone, 8; earthy clay slate, 20; 
red saudstone, 12; making a total of 365 feet. The earthy slates were of 
the character of those generally found under the limestone, hut they were in- 


‘terspersed with blue shillat slates, similar to those which occur above it. 


From the circumstance of the slate rocks immediately below the red egnd- 
stone being in each instance tinged red, the author imagined that their calnur 
might in these cases, if not in all, arise from the iron of the red bands affect. 
ing them by percolation, He next remarked that from the alternatians of 
slate and limestone, the former appearing, from a consideration of the section, 
to come up in wedges through the latter, it might be possible that the opinion 
that eome of the Plymouth limestones might have been formed in a manner 
analogous to the modern coral reefs, was founded on correvt, data, although 
in many other localities in the vicinity the bands belong to the same ynin- 
terrupted series of deposits. The quantity of water obtained was at first con- 
siderable, and overflowed the pipe; st present it generally remains about two 
feet below the surface, from whence it is carried to the saloon by.a pump; it- 
is clear and sparkling, and of a baline taste; it has been examined by Profes- 
sors Faraday and Daniell, and found to contain in the imperial pint — 
cubic inches of carbonic. acid gat, and 151-66 grains of dry salts, aa me . 
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‘Yael f te ‘ent 
je ta ee bite Yeaterislly inéreased, since the country, t 


et attempts to form Artesian wells, referced 
gwice,: were snide jeer Lincols, which, though surrounded by 
Arete fe the whiter, is not sufficiently eu 





eit the playe seypord Bedlord Level aro below 
‘the 'elays, the feus of the Or are below 
; wie Let aps ara perciews beds beneath them, which tise to 
wes yet the clays are of such enormous thickness that they bave 
never tinkh peuctrated ; and even were that accomplished, the high land is s0 


pt t: ‘hal ints intéitdient fiavures, filled up with iropervious materials, might 

» Bgpensive sinkings have been made at Lynn, aud aud aise 
bo lane- r bring’ through many hundred feet of clay they have 
oe ead ‘in any future operations in thia district the chance of suc- 
would e'very remote. Mr. Sodgwick then observed with res ny to the 
réd colour of rocks mentioned by Dr. Moore, that he considered it simply 

owing to the red oxide of iron which a be present or nat in any bed; 
dometines the tinge was only superficial Nassau the ved colour was owing 
6 vicinity of trap rocks, He also olserved, as to the conlition of limestone 
rove, that alfhough they sometimes appear in masses, presenting a brecciated 
‘ ce, shells and broken corals being cemented together, yet generally 
hey ‘ootur 2s re parts of the series repeated without any regularity, in 
Pemations of all egos. In position and inclination they resembled their asso- 
ted rocks, wed partook in all their contortions and dislocations, except s0 
‘far as. their solid masses would resist mechanical movements, letter than 
besa deposits of sediment and toad. The organic remains found in lime- 
stories only P iftcred from those in the other beds of the same sge as far as the 
éanditions differéd under which each was deposited. At the present day 
different families of corels grow upon a solid and 9 soft bottem.—The Rev. 
W.'D. Conybeare pointed out the similarity between Artesian wells and mines 
sunk in the coal measures. Artesian bori ie been made with success 
hear the ontetep of certain strata, but at a ce from this, although the 
roRecurT of strata was the same, they had rd failed, from the great depth 

rated, Now it is certain that the coal exists in man 

ren Ave new red sandstone and magnesian limestone, but at suc 
the potter it would be hopeless to attempt to reach it. He therefore re- 
commended to the attention of miners the formation of 2 serics of Artesian 
ei im tome of the coal districts, beginning where the probability was 
teat, and proceeding from that point till the depth became too great. 
ga a seties of ranger would show the nature and depth of the strata 
below, and over what extent coal might be worked without sinking shafts at 
qtiormone. expente and with the rick of complete failure.—Mr. Bartlett ob- 
terved, in confirmation of one of Dr. Moore's remarks, that where limestones 
seed in corals, a8 at Berryhead, their structure was homogeneous, and 
little trace of stratification ; when the corals were rare, the bedding 
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e distinct. 
© Sone T iries into the Causes of the increased Destructibility af Modern 
bigoee ing.” By Mr. Prideaux. — 


ack May ip vie ane bees was app a aap to by yok vib hod aidan 

analyse some see r from the sheathing of the Senspar 
Thick bad been on t doecsighed (868 atill in good condition. The sample 
gaxe about 625: per cen of alt alloy, chiefly zinc and tin. This contrasted well 
with w sample, rendered wnserviceable in a very short time ree only one year), 
peg whith a of alloy sufficient to w 


n found; a 

Gea eosuhancvies of ti tr Miers ant ues R. Phillips, 
‘the former having detected, in a very good sample of sheathing, about x}; 
Wi tin; ge “ye ing found the sheathing of the Tartar frigate (almost 
' deitvoyved in four ‘years, though never out of Sheerness Rea porved 
gusting hero noid pre and further with the reputed inferiority of the 
iy Sheathing of the Royal Navy, which must have been much 
y the bn rome fusions it has undergone. The Agree age ye 
ae" Nas, Sedans, however, proceated with the tual aired 
Me, , however, p With the analyses in cases. 
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‘prepared at Her Majesty's mills, Portemouth. 


ponde during winter, suffers much from | 
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the i Ki ndoewy Leste tater 4) ‘Water 3 = oo ae 
at jow ‘water, ce on black woud, this: at most. fromthe ay Gf tnke 
oft in blue flakes. The hee a : 
offers rather moré chei interest, They are néver of! pure op 4 
being very numerous, all in contact with the copper —* mhilas g eae 
preatht aleo a considerable -matallic surface to peor 
- duce very decided effects, either preservative or deseructiee, 6 ys ieee 
 tro-chemical difference. Mr. Prideaux therefore examined @ vessel 
' they were just then stripping, her copper being worn out in four yeats, 1 
was found that round some of the nails the copper was quite entire, fort 
_ inch or two, though worn ragged in other parts ; whilst elsewhere, and saldie, 
' times on the same sheet, the copper round other nails was quite gone, thei 
other fragments of the sheet remained. Here some of the nails appeared ‘t 
have exerted a protective, others a destructive influence. To aacertain. 
effect of the nails, five slips of new copper from the same sheét, aud of the 
seme size, were suspended equidistant, and at the same depth, ma yee! > 
sea water from the West Indies. The result was, that all he — = exci 
one (which was from Her Majesty's dockyard), a ney ere 
Here appears to be oxe instance of & protective uall, not ripe poi ie 
all waste of the copper, which experience has shown not to be desirable ; but 
doubtless the preservative power may be increased to any requisite. ey 
attending to the composition of the altoy. The copper is alloyed 
tin ; but if the nail is at once hard and flexible the mazufacsurer is 
without examining what other metals are present. If they wore a leogeoe 
just so much electro-positive to the copper as to protect the sheathing, ao far 
as compatible with their own durability, the would seca to offer the simplast, 
most perfect, and most convenient meaus of electro-chemical . The 
damage to which the copper is subjected is affected by the ci umatences of 
the ship’s employment. Sheathin — most where most subject to wash: 
and air, for friction is an agent in the waste as well as oxidation, It i¢ alee 
well ascertained that the copper sheathing saffers roost in hot climates, which 
might be expected, upon a common chemical principle, that chemical action 
increases with the temperature ; and it became a qucation whether this effet 
of heat, as well as its tendency to promote organic - and’ 
position, migkt not form an important element in this destructive 
Mr. Prideaux therefore obtained water from differeut parte of the Gulf Stveain, 
with and ga the weed, from hap gioco of which from Falmouth har- 
bour, where the packets moored, the waters ich might: Te 
affected by the mine drainings discharged inte the river. Whilst these 
being collected, Prof. Daniell'’e announcement of large ap aeegtrst of wu obi 
retted hydrogen in the waters of the Guinea coast came bafopa 
To try the action of these different waters five ' slips, of the sane 
dimensions, cut from the same sheet, were ies aa f- the 
following samples of water : me 
1. Heart of the Gulf Stream. - oe Say 
2. Ditto with the hacia woo ! 
3. Caribbean Sea. at eT 
4. Falmouth harbour. ’ ge Seagry 
5. Plymouth harbaur. 
After thirteen days they were taken out and reweighed, having been pat in 
all bright, but cleaned, on taking out, only with a bragh in sol water, és in 
the other experiments :-— 
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Pat in 16th........ 18026 18256 190 5-64 wea . 
Out 29th :..,..... 17845 1823 1896 39085 LOL 
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‘and: fiction, continnes sound, 


casionally groundin the 
hydrogen ana other oe uae 


nine years, the other comes to patch hefore the end of 
bees : both lying the most ef their time in the same harbour. On neither 


was there any distinct indicatian of protective or destructive influence in the 
netis:” Meanwhile, as nefls mnat be used, and present @ large metallic sur- 


fane' to the salt water, as well as numerous points of contact with the copper, 
caiculated to hb great effect to small electro-chemical differences, cither in 
protestion or ion, it would seem that we ought to render them slightly 
didetro-positive to rolled copper, by the addition of zinc, whieh would not 
injure their flexibility nor enhance their cost. The test, by the gaivanometer, 
would. be sasily applied (after a little practice) in making up the metal for 

them, i it ie of importance to continue the present syatem of their 


There is another method of protection, which came out in the course of 
these investigations; and which is beginning to occupy public attention. It 
was before vaticed, that the upper part of the copper on the Eddystone ten- 
der, which bears the wash and friction of the waves, continues sound; whilat 
the bottom is fast wearing out. This exception, or rather subversion of the 
usual conditions, is owing to a coat of fish oil, laid on when the copper was 
new, to keep it bright; and not extended over the parts out of sight. Such 
&@ permment effect could never have been anticipated from an oil which is 
net drying, and strongly indicates the facility, as well as cfficacy, of this mode 
of ‘protection. A still more striking case presented itself in the vessel which 
supplied the observations on the apparent influence of the nails. During our 
exawination, we ohserved the complete preservative effect of some coal tar, 
which had trickled down over the copper, from the wood-work abore. This 
had crossed the sheets just where most subject to the wash and friction ; and 
whilet the naked metal had been quite worn away, the coal-tarred streaks 
remained entire, the surface of the copper, on melting off the tar, being as 
perfect as when fresh from the roll. Jlence coal tar seemed to be an efficient 
eee but then recurs the question—vwill it keep a clean surface, free 

m organic adhesions and carthy iucrustations? To embrace the oppor. 
tunity for experiments, the vessel was sheathed with copper on one side and 
yellow metal on the other; and her fore-quarters to her mid-length varnished 
with coal tar, laid on hot, upon the metal also heated, by fires of chips round 
the sides. She has now been twelve months at sea; and, according to the 
last ‘account, the varnished as well as the metallic surfaces, kept quite clean. 





METHOD OF PREVENTING THE OXYDATION OF IRON. 
By M. FPF. L. ALLAManpD. 


Tar composition, of a metallic nature, preserves iron and steel from 
tion, by entering into the pores without in any degree affecting their 
appearance, or leaving the least blemish, so that steel instruments 
(jnclading razors), fire-arms, éc., retain their polish, and are in some degree 
better fit for use, after having been subjected to the metallic application. 
Asticles cither plain or chased appear superior to platina, and retain, after 
the application, all the hieroglyphic characters, figures, letters, and other en- 
gravinge, or cuttings, which were there previously. 
COMPOSITION OF THE MATER'AL. 


Pare Malacca Tino... cc ce cece se ee eens 120 
Yellow timeal 0.0.0.0 cscs cece ceeeeene 12 
Purified Bismuth eaebepwennve se 026 68 68 8O 12 


Purified Zine ......ccvcceecescceeeeese U2 
Regulus of Aatimang ......c.cseseees 
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. i of Purtiping the Metgle-—-The tin ought to be melted separately 
‘18 tne. Ss melting should remain about 20 minutes exposed to the 
gation of exloric, and ths impurities which arise on the surface should be 
cavefiliy renvoved; it in thrown afterwards into « ley formed of vine twigs 
bis porsicaria ge) in equal proportions.’ The bismuth, the regulus of an- 
‘timany, and. the zine are aleo melted separately, but they only require it 
Sieg; aad they are carefully ron Into an ingot mottd, so that all impurities 
sway teniain at the bottom of the » "The, tincal does not require any 
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work. ig evident, froor the fect, that the upper | 





composition 
te : OF tartar, in the proportion of 5 per cent. of tartar to the renee 
copper pels OM in blue flakes, That this: | ii per od —_ 


: & few séoonds, and til) it is perceived to be covered with « certain qui 
. of the metal. It is textplaced in 4-wooden box of its own tize, and in-wi 
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in the melted alloy, where it must xeniain oly fer 


there has been previously put a small quantity of sal-ammontac and creas of 
tartar, in ths proyortions already indicated. It is again rubbed with « hawd> 

@ amall quantity of the powder ix put on the surface. Ip the 
course of this operation the steel loses its colour, and assumes that of silver: 
Wher this is dows it is again plunged into the metallic mass for a few secondé, 
and when it is taken out it is again lightly rubbed with the tow to remove 
any superfluous particles. The article bein prey ae and shining, if ix 
plunged into a basin of cold water, into which there has been poured a bottle 
of spirits of wine of forty degrees of strength, in the proportion of } per cent. 
After having withdrawn it from the water, the article is rabbed Ly with 
a linen, then it is rubbed as carefully with some fine sand, that has beek’ 
moistened, to remove the spots of smoke: it is at last rubbed a second time 
with dry sand, then with a linen, and finally with a leather. After all these 
operations, which require great celerity in the execution, the iron will remain 
palpi to oxygen, and by care it wil! preserve all its whiteness.—Jnven- 
for oeate. 





APPARATUS FOR DISTILLING SEA WATER, 


We have seen in operation, at Mr. Robinson’s m » Pimlico, aa 
apparatus for evaporating water in large quantities. An authentic secount. 
of the apparatus has been given in the Jnvenéor’s Advocate, from whith wa 
give the following details :-— 

The principle on which the patent “ Distillator” is constructed, is that 
the continnous transfer of heat through a serics of vessels by evaporation, 
Thus, steam being generated in the boiler, ia admitted into a chamber sure 
younded by water, where it is condensed, forming distilled water. Fronp 
that chambers the water is permitted to ran off into a suitable vessel, The 
heat transferred from the condensed steam to the water with which the cone 
densing chamber was surrounded, produces renewed evaporation, and the 
steam from that second boiler is conveyed to a second condensing chamber 
placed in a third vessel of water. The process ia repeated in that vessel, and 
may be so continued through five or six condensing chambers. In the appe- 
ratus we inspected at Pimlico there are only three condensing chambers, and: 
the hot water in the last vessel is pumped back to the firat boiler until it 
becomes saturated with salt, and then it is blown off, 

As in the ordinary process of distillation only one condensing vessel is 
used, it is evident that a positive saving of fuel nauat arise from the addition 
of other vesaels in which a similar process can be carried on without the 
addition of fresh fuel. In the apparatus already constructed, it is found that 
by the addition of two chambers to the ordinary still, an increase of distilled 
water is obtained equal to from 130 ta 140 per cent. The produce of the 
three condenaing chambers, at a mtinémunt, are three measures from the first, 
two from the second, and one from the third; the two last heing equal to 
the evaporation from the boiler heated by fuel. At a marinetm the quanti- 
ties are: from the first, five measures ; from the second, four; and from the 
third, three. This is equal to a gain of 140 per cent. 

In the report of experiments made to the Lards Commissioners of the 
Adwiralty, it was proposed to. produce 20 Ib. of distilled water by the eanw 
bustion of ] lb. of coals. This was actually | haere the apparatus, under 
a working pressure of steam in the boiler of 10 lb. to the square inch; but, 
as in subsequent trials, the working pressure has been reduced to 5 lb. the 
square inch, as a measure of safety, the effect falls short of 20 Ib. of water 
for 1 Ib. of coal, in 9 slight degree; but in a new apparatus, this cau be 
amply compensated, by giving an increased evaporative power to the fint 
boiler of the series, and by coating the whole with felt, a as to prevent tlie 
radiation of heat. In s trial of three hours duration, 59 gallons were ¢vapo- 
rated from the three vessels cp te solarapssgin? 

Is is proposed, as # matter of convenlence and safety, when the apparatus 
is employed on board ship, that the fire should be placed on the upper deck, 
and the distilling or condensing chambers on the hrwer deck, or in the hold, 
By this arrangenient it is expected that the same fire which is used for cook- 
ing may be made the means of producing a constant supply of fresh water. 

By the use of this invention, the necessity of encumbering « vessel with 
the usual cargo of water and tanks for a long voyage is entirely obviated, by: 
merely substituting five per cent. of that cargp in coals for the distillation, 
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stands out from the wall, voli in form, Hels ia ealoat, and brilliant in tous, 
beside: it daak: -paou,, a -manddy.in eomparisan,; 108 ; 
sy. She. freabess oil painting.” 1 han a majestic 
aml to give new radi. : 
fills the: sense and ele- 


that seeme-to enlarge the. spade jt occupies, 
wpe to the high: yparprses it; but while it thus 
yabes the mind, it 
i pees of ! 
hia design. We do but record the effect D sboolleie upon us by the work ; 
though the conception and style of the painter mast have had t 
‘Froduring this irapresaion, we endeavoured to regard only the physical: quali- 
‘ties of the art. The large scale of the design and the breadth and simplicity 
of the painting, have unquestionably a material influence over the mind; but 
‘Shese chinracteristicn belong to all fresco, and constitute its chief recommen- 
‘Gations ; the gvestness of the stvie powerfully aids the grandeur of the idea, 
and the largeness end boldness of the handling inspire the painter with con- 
= vigour of execution, which the cartoon he works from would prevent 
rom ruuning into eration. As the tendency of high finish in cabinet 
pictures is to contract the focus of the mind and cramp the execution, 40 
that of fresco is to enlarge the conception and expand the style. Freaco 
painting is the schoo! of : ix painting’: 4 daunts and depresses only 
the little mind ; it fires and elevates the noble and aspiring genius; the artist 
works with that grand gusto of which we hear so much and see so little. 
Mr. Haydon tells us, and we can well delieve, that there is a fascination in 
the very manner of painting which is inspiriting and stimulating to fresh 
exertions; and he now regrets not having followed the advice of Sir David 
“Wilkie twenty years ago, to apply himself tu fresco. Any zealous artist 
‘might easily make the experiment ; the same means of information are open 
-$0.all, The book authorities for the Stalian method, we are told, are Vasari, 
Armenini, and Cennini. Mesers. Latilla, of London, Bell, of Manchester, 
and Barker, of Bath, are the artists in this country whom Mr. Haydon con- 
suited; Mr. Lane, of whom we apoke, is not, we believe, in England. The 
amethod is simple; chip off the outer surface of the plaster from a dry wall, 
and substituse for it a coating of wet plaster, composed of two parts of river 
sand aud one of lime, well mixed together with water to a proper consisten- 
‘cy; this applied to the wall will remain sufficiently moist to work upon for 


foar hour; no r space shonid be plastered at once than can be covered 
in that time. touch is indelible ; hut it may be gone over again when 
the plaster is moist. The pigments used are of the common kind, being 


earths, and are dissolved in water; the lime itself is white; the difficulty is 
to allow for the change of tint in drying.—Spectafor. 
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‘Filuatradione of Avis. and Manufactures. By Arthur Aikin, F.L.S., 
F.G.S., &c., late Secretary to the Society of Arts. London: Van 
. Moorst, 1841. 


Arthur Aikin is the scion of a literary house prolific in respectable 
names—-we need only mention Dr. Aikin, Lucy Aikin, and Mrs. Bar- 
bauld. Fora long while be was, as Secretary of the Society of Arts, 
the friend apd adviser of the majority of the mechanical world, and 
well did he sustain bis own position and the character of the insti- 
‘tation,. As a popular tecturer on subjects connected with the practi- 
‘eal atts few could exceed hiro, for white he possessed the art af rivet- 
3ok Fhe stieaticn of his auditory, he was remarkable for a precision of 
idea-pnd expression, which, even without the aid of diagrams or en- 
‘Bevings enabled him to give complete and correct ideas of most in- 
: and complicated machinery. So well was this known: to be 
iz, Aikin’s characteristic, that Lord Brou 
“thority, ts reported to have recommended a friend te apply to Mr. 
‘Akin, anbe w.“no other man but he who could make 2 spetifi- 
-cntion without drawings.” .When Mr. Aikin retired from the post, 
“Which he had:cecupied sc long, it was to the general regret, but. still 
‘ve hoped that ove who had led a life so active and usefal as his ‘has 
been would wot remain idle in his retirement, although he has well 


m, himself no mean au- 


warned zepone. ; We feel pleasure, therefore, in welcoming this firat | 
fruit of his retirement, which, as it is natural, is devoted to his quéient : 


‘parsaits aud conmected with his former haunts. Jt is, what it pur-’ 
‘ports to be, illustrations of arte and manufactures; it may, indeed, be. 


‘comidered asa manufacturing’sketch or series of essays, The 
jects treated on are ci, linesne and calcareous cements, 
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not obtrusive. Yn describing the impression made by 
fresoo, our object is not to compliment Mr. Haydon, or to praite — 
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. will keep good for a long 
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| extracts oe :depetter: diy 

| hete to. teke-np-the -epbject of timestenes aud. ealoaréous: cqmen! 
‘After: tracing the:erigin'of coment to drick-building cquuttipa, 4 the 
use -of bitamen inthe plains ef Babylon, ..Mr. Aikin. proceeds .te,-al- 
lade t¢ - enta.in its a goin lepine a Rag other 
Netieonws ; w? 64 ; Riemana, howe ver, awards pa among 
the ancignis for their. ase. of. calcareous oumeehe on : of the 


extent to-which they applied it. in hydraulic works.. They had alao 
un advantage ‘in discuvering the.use of. pyszolang (vide C, B,.& 4. 
Journal, Vici. IV. -p. 300.) : In alluding to the monuments of the,Ro- 
mons in this country our author says that the mest ancient, limestone 
quarries in this part of the empire, and which continye in full notiv tye 
were first opened by the Romoens at Tadcaster, in Yorkshire, which, 
in the Roman itineraries, is named Calcarie. In giving this praise to 
the Romans, it is to the Gothic style that we must refer the great.ex- 
tension given to the use of cement, the intricacy and elaborateness of 
its parts, its richness and wultiplicity of ornament, not allowing ‘the 
use of large blecks of atone. Limestones, Mr. Aikin divides after the 
usual arrangement into four classes. The first contains the pure lime- 
stones, including white statuary marble (which is of no use for mortar), 
white chalk, colite, and gray limestone, In the second family are 
placed the. swinestoves and bituminous limestones, which are of value. 
Magnesian limestones come next, and lastly limestones containing so 
large a proportion of iron and clay as to enable them to form cements, 
which have the property of becoming solid under water, and are for 
this reason called water or hydraulic cements, (On this subject see 
also M. Vicat, p. 3 of our present volume). Among these are gray 
chalk, chalk mar! or Dorking lime, found in large quantities at Dork- 
ing, Merstham and Halling; blue limestone, lying betweeen the lower 
oolite and the new red sundstone runuing across the country from-N.E. 
to S.W. from Whitby to Lyme Regis, sending ont a branch to Mon- 
mouth and Glamorgan. The entire thickness of this deposit ie 450 
feet, and amoung its chief quarries ure W atchet, Aberthaw, Barrow aad 
Bath. In the three former, according to Smeaton, the proportion of 
iron and clay appears to be the seme, or about 11 per cent., but in 
the time of Barrow, according to that authority, 21°3, but according 
to Mr. Marshall, 14. In the upper and lower.beds of the lias for- 
mation, and in all deposits of bluish slaty clay containing carbonate of 
lime, are balls of a compressed globular figure, less‘cluyey than the 
slate marl, but less calcareous than the limestone. . In the Landon 
basin these balls in the blue clay are called septaria or cement stone. 
They mav be observed {in the cliffs of London clay forming the exdtérn 
coast of the Isle of Sheppey, and in the low cliff at Southend in Bese. 
They were met with frequently in the cutting for the Highgate Rait- 
way and Primrose Hill tunne), Of lite years these ‘stones, borned 
and reduced to powder, have been very extensively added under the 
name of Roman cement, in all water building and other masonry re- 
quiring particular care, with such success as to have éatirely super- 
seded the employment of puzzvlana and terras, These two materials 
should also be noticed ; the first comprehends a few calcareous sib- 
stances, the essential ingredients of which apres be oxide of iton 
and burnt clay; the latter is quarried at Andernach on the Rhtye for 
millstone, and the fragments are ground up in Holland, and mixed 
with lias lime to form a cement for dykes. and other works of the 
water-staat. In land, Rowley rag, a basalt ‘obtained from the 
Rowley Hills in Warwickshire, and in composition similar to the 'Ag- 
dernuch stone has been used for the same purposes with good effect. 
The Egyptians, as it will be seen under the head of Ancient Engivieer- 
ing, used black basalt from Abyssinia, With regard to savid, the ‘use 
of pit-sand is objected to unless previuusly cleaned ‘by wiasttitg,” bat 
sand. having a yellow colour, caused by ochre, and having’ chafybette 
springs rising rom out of it, will produce a cement of great bardieys, 
_provided that it be used soon after it is dug. But liniéstoné nnd sand 
are not enough of themselves; the limestone mast be deprived of its 
casbonie acid, and used as spon as poasible,-ag it reabdorba ‘cationic 
acid from the atmosphere. When packed in close cavkit, ‘lias lite’ 

pod for a long time, and Smeaton’s experience pred ‘Ai far 
as seven years, but in this cuse, the lime was prévious 7 ada to 


powder by slacking with water, und then was trodden dow? hito the 
casks. ‘The lime having cold water ‘poured upon it, yoy hiase 
of dime bg slacked lime, and in (his, state.and not {hp of ate ‘Hite, 
entars inte. the composition of mortar. The proportion of suiid“in 
mortar depends partly on the fineness oy coarseness of the wand fee, 
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‘eink peitip Oitsthe ‘ethare of the Yih; nab on sooo antief the eheupiiess | we-do'nct see, and sa ta passing over “of, tha, uration - 
‘GF cali theve ia Mwiys & dhepositing:te deteriorate woctar lig:a'too | A stronger obje ion is a8 to the eect ouch an embankment wil) have 
bs swsapie doe nentot it, “Phé ‘proportions:-gived by-Pliny: are -1 .of : ned porpanés epesitions of silt and off belaw Woolwich, which may be 
preted ory ptt-wund, and + bogies pot papel egee aga - — seth yerboris homie floes ori velr he ater 
fidmn‘the sea of river; an improvernent, he says, mey:also be made by “| foundation may in most places be obtai ecidediy i 

the addition of a third part of pounded tiles The common London | : aadliate munis 


wirtaris ‘made of one ‘part of white chatk/lime.and: 24 of “lean sharp |. 
rifrequentiy, dirty pit-sand issubstituted,.and the ‘ 
tuiperféeotly barnt, the mortar. never becomes hard, ' 


river send, but not uti 
Hine itself, bei 
and has not sufficient adhesion to the bricks. White linse, when really 
goods will take a larger proportion of sind than the brown limes do, 
‘But jt Is an additional proof of the badness of common chalk lime, that 
in the London practice the reverse generally prevails. 

*' ‘Upon the question whether any chemical aetion takes place between 


the lime and silica in mortar, Mr. Aikin admits that it is difficult to : 


‘dome toa decision, but he alludes to several facts which seem only 
ig eptoenats by the existence of chemical acts. 

- -Iménamerating the water cements our author states, on the autho- 
rity of Vitravias, thet the cement used by the Romans in the con- 
‘struction of moles and other structares in the sea, was one of lime and 
‘two of puzzdtana, from which the proportions of Mr. Smeaton’s ce- 
ment, used in the construction of idystone Lighthouse do not ma- 
terlally differ, namely, equal quantities of Aberthaw lime in the state 
of bydrate and in fme powder, and of puzzolama also in fine powder ; 
the cement was also well beaten till it had acquired its utmost degree 
of toughness. The Dorking gray chalk is used in proportions of 1 of 
lime to 3 or 34 of sharp river sand; and for filling in the interstices 
of thick walls, 1 of lime to 4 of coarse pravelly sand. In setting the 
bricks, that form the fucing of the London Docks to the depth of 14 
‘ox 18 inches from the outside, a cement was used of 4 lias lime, 6 
tiver sand, 1 puszolana, and 1 calcined iron stone. 

- This sketch of Mr. Aikin’s mode of treating one subject will be 
sufficient to give an idea of the work, which we leave with the con- 
‘victiow that it is one highly useful and instructive. 





Letter from Sir Frederick Trench to Viscount Duncannon. London: 
’ Olivier, 1841. 


, An this letter Sir Frederick proposes a railway from London Bridge 
to Hungerford Market, to run in the river parallel to the northern 
hank. This is to consist of an embankment one mile and three quarters 
jn longth, faced with stove or plates of cast iron to imitate stone; on 
‘this, 4 feet abqve high water Trinity mark, is to be a promenade, hearing 
,on iron columns, 19 or'14 feet high, a railway thirty fect wide, to be 
worked by.fixed engines on wooden rails. At intervals in the embank- 
ment are to be. areues for the passage of barges. The embankment, 
railway and all, as far as we understand is intended to pass under the 
iches of the bridges. With regard to the bed of the river between 
the channel and the shore. Sir Frederick proposes to leave it as a 
space for'a carriage road, wharfa, warehouses, houses, docks, or open 
‘aud banks as the casé may be. The estimate given on the authority 
of, Mr. Bidder aod Sir Frederick Smith is, for the embankment 
£110,000, elevated platform £100,000, machinery £70,000, stations 
Wj, interest £30,500, for filling carriage road, paving, lighting and 

3 £100,000. Total £435,500. The time for the works is calcu- 


mg 
OWENS " 
Tated at two E fr - 
‘ . Sit Feedprick.urges the necessity for an embankment on account of 
the ohatiges wade by London bridge and the embankment before the 
pew Houses of Parliament, from which he says have resulted a great 
4ncréase of shoals, and the production of a number of mud-banks 
covered with vegetation, and in a pestilential state of decomposition. 
These are evila which are but too apparent, and it is evident both as 
a measure of health, commerce, and ornament, that some plaa of em- 
s hankment should’ be‘adopted, whether Sir Frederick's, Mr. Walker’s, 
“or Mr. Martin’s, we do not say; but we feel sure that the day is at 
~hend Whe a great and xeneral improvement will be effected on the 
me ropolitan river,| and placing it on « par with its Parisian and Dub- 
‘dip vival, 7 S citent 
a: TO, the plan.of Sir Frederick Trépeli there are many objections, and 
‘Howe, and wot fhe least, are ‘those atigpested by considering it as a 


d 
* alan for the adornment of the metropolis,’ Passing, as this railway. 
apna’ he 46 thee fourth; it is evi- 


2, metropolis, 
6, (rough three britiges pad tduchi 
*dent that eet Bot ely re raet ton ‘the ‘prandvar, but absolutely 
‘“gpott-the-view of those i 
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oo ek copes are too low. : cs 

| Weire willing, however, as we before said, to ‘support some: 

of embankment, but one:so general we do not think ‘under all wid aor | 
stunces is applicabte. That the terraces of the Temple, of Somerset 
House, of the Adelphi, and of Hungerford Market; should be united, 

we are ready to admit, but we are well aware that there are great 
difficulties, in ‘the way. As to the consideration of making a profit 
from the undertaking, we think that they need not be taken into ace 
count on the present. eccasion, for the urgency of some plan of embank- 
ment is such that the funds must be furnished regardiess of any other 
objects than the public benefit to be effected. 

In thas oe ee the details of Sir Frederick Trench’s plan, 
we cannot do so withont “pen how much the public are inddoted 
to the gallant General for t exertions he has made for the im- 
provement of the Thames, and bow much the successful result will be 
owing to his counsels and active eo-operation. - : . 
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CANDIDUS AND THE VENTILATION FOLKS. 


‘ Ceuse rude boreag, blust'ring railer.” 


This humble petition is addressed to Candidus, who last month took 
out “a licence to blow on whom he pleases.” We pray that he may 
abate his sweeping gale against the “ ventilation folks," who most hum 
bly acknowledge their fault in daring to acquaint ‘the public that car- 
bonic acid gas from a chimney—or sulphuretted hydrogen from a 
drain, do not strengthen the lungs, refresh the nerves, invi 
the constitution. We will say with Candidus that the vocation of a 
tailor is more conducive to longevity than is that of a ploughmarie 
that there is real salubrity below deck under London Bridge—eyen 
that a cargo of slaves enjoy the moat refreshing change of air, and that 
their sickness and death of 50 in a hundred, is a proof of their sullen 
ingratitude to their owners. We will say that the metropolitan im- 

rovement trustees are egregiously in error not to consult Candidas. 
That ‘old London may be revived with its neighbour-like A ec 
its Janes and alleys, so contributary to disease ; its overground kennels, 
its annular visitation of plagues and pestilence, its lamentations and 
cries, bring out your dead; we will turn all serious proofs of modern 
blessings into frivolity for a.month. . We will say with Candidus, that 
the great orb of day, “is sun or moon, or a penny rushlight,” to ap- 
pease his anger; and when in cool reason he will debate upon this 

uestion upon which we live and die, “we will argue with him: upon 
this theme until our eyelids will no longer wag.” a 

SoMe OF THE VENTILATION Foxs. 





THE NEW ROUTE TO INDIA BY THE EUPHRATES.’ “' °° 

The Commerce publishes some private correspondence dated Ale pane 
10, 1841, which states that the Enghsh steam boats Nimrod ard. Nitocris 
Beles, on the Euphrates, after a navigation of 14 days and a 


as in aT 


had arrived at 
distance of 375 leagues. Lieutenant Campbell, who commanded the expudi- 
tion, had ascertained that both the Tigns and Euphrates are riavigable for 
large vessels, and that those rivers present a new passage to the British pos- 
seasions in India. “* Ducuments stolen from M. is at Alenaniria, in 
the year 1814," continues the writer, “ contained nt information 45 
lected by this gentleman. who was despatched by the Emperor Napoleon to 
explore Mesopotamia and the Euphrates, in order to ascertain the’ possibility 
of discovering a passage to Indio by the Orontes. The British Ministry de- 
termined to verify those plans. Colonel Chesney was députed on this mission 
in the year 1835, Great Britain then ed : that the Orontes, which 
fails into ibe Mediterranean, was navigable as-far as Latakia (the ancient 
Antioch). ‘That the ancient barbour of Belencia, sjtyate at the mouth of this 
river, could be rendered an excellent harbour at a smallexpense. That it was 
easy to make a road to Aleppo, and thence to the Huphrates through the 
valties, and that the distance, 45 leagues, could be easily traversed... A eval. 
bed was distovered at the foot ef: Mount Taurus; 1¢ leagues. from Tenens. 
Noar this coal -bed, whichis of conshleralle extent, hes been discovered: 
pick. giver 60 per cent. of. metal, .These mings are aurro 
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“CGN ‘THE CONSTRUCTION OF OBLIQUE ARCHES. : 


Sia---In uli with the request apntained fp yourietter of the 
I Sear ia te method ee which the fepmile.and construction 
pree ee your last quunber, for fading the angle 
She he face apd soffit of an oblique arch, ware obtained, 
thus arrived at are as accurate as it is 
diverepance being mvach too small to be detected practically. As 
somewhat complex, 1 must be excused if the explanation 
aot strictly mathematical, the deductions however will 
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Fig. 1. 





1,) be the elevation of an oblique arch, on 9 plane at 

to the axis of the cylinder on which it is formed, and let 
centre, and a the point at which any joint a m in the face of 
meets the intrado. ° 


Fig. 2. 
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point a (fig. 1.) Su ‘a vestical plane PP to pass throngh the 
. int rau ety ¢ spiral surface ¢ / a‘ m' in the line a’ 7’. From 
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From o’ where the axis intersects D E in plan draw o' w’ parallel to 
l' m', meeting FP P in wu’, produee ro’ toc’. In fig. Llet / a be the pro- 
jection in elevation of the line fa’; joinac and produce it to #, make 
Inpgias:au:: tia’; aw. ah. Leta elle iain, itd 
a 0, meeting the vertical line B ¢ produced, ino; and through t draw 
i m at right angles to a J, meeting v a produced,inm. = Tt 
From the nature of the spiral surface it follows that / «end a x w 
be in the same straight line, and without going through the detail of 
each part uf the construction, it will be seen that the triangle repre- 
sented by a‘ o'»’ in plan, and aouw in elevation, is 0 right angled 
triangle similar to, and in the same plaue with the trangie a’ m' i‘, 
having the angle o’ a’ «’ equal the saale Ua'm'. Also that the side 
represented by ao and a’ a’ is the hypotheneuse, and is the line drawn 
from the point where the juint intersects the iptrado to the point of 
convergence of the joints in the face; and that the side represented 
by ou and o' 1’, which is the perpendicular of the triangle @ w o, is the 
bypotheneuse of another triangle whose perpendiculer is c’ oc’, and the 
ec’ o’ u’ equal to the angle of extrado. In the construction given 
in your last number, it will be seen that these are the two sides made 
use of to obtain the angle «’ a’ o' =< f' a! m’, but in the formula it is 
more convenient to work with the base of the triangle a’ a’ o', which 
is the line a & in Sg. 1, and represented by a’ u' in fig. 2, for when we 
have given 
£2CDE=¢ the angle of obliquity. 
£ ¢o a =» the angie of extrado. 
£4 acB=a the angie from the vertical, 
and @ ¢ =z r the radius; 
then drawing a c at right angles to B.c i‘ i, 
(Fig. bec = rain. a, ma’ c’ (fig. 2). 
ig. 2) o' c's= 7 sin. A, cot, ¢ 
2) o' uf =r sin a, cot. 9, nec.9 = 
(Fig. L) o usm r sit A, cot. 6 tan ¢. 
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Med cro ee : . 
‘Therefore ¢ 0 =r sin. a, peace cola tens PAGS eae ra 
Whence the variable angle 4 disappears, and co = r, wok: 4 tan. @. 






This like the formula previously. given for the angles, has reference | 


to the line as a (Gy. 1,) A met fe the true chord of the curved jcint of 
. the face; the however-exoeedingty close. ‘If the 
of utrado used toatoad | of the angle of extrado, the results ob- 

by both formule apply to the tangenis of the joint lines in the 


drawn from the points at whith the joints intersect the intrado, 


and these results are theoretically true, though not available in the 
practical working of the case. 

Ly Pees ia sin. A - 

© fermula tan. 2 2 a’ m' = “(boon Duar leads to another con 


struction for finding the angles between the joint lines in the face and 
soft which possesses some advantages over that already mentioned. 
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* The doited line # p should be produced tor, and Ve produced fo ‘—the 
dotted line g ¢ should be a full line. 


Let L MM (fig. 4) be the elevation of the fuce of an oblique areb, on 
* plane at as t oe to the axis of the cylinder on whieh it is formed, 


ne. 

Fromtne point K in the straight line K Hy, (fig. 5,) draw K F and 
Gp thaking the angle HK F wien the a eof obi uity of the — 
and the angle H KG the ungte of extra - ot of K Gana th 
radiua, and through G draw G F at: right angle to K H, enacting 
KH ond KF at hand &.. Upon the -vertical line M u produced (fig. 
Ay et woe a= FH, and from u-with the distance H G describe the 

Then to find the angle formed on any joints. Joins» 
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The angles for the remaining joints being found inthe sgnie men- 
ner, and the mould of curvature of the spiral line of the intraio applied 
at V, the curved bevels or templates for all the voussoirs on both sides 
of the arch are at once obtained as shown in the figure. 


I am, Sir, your obedient servant, 
W. H. Bartow. 
Brereton, September 17, 1841. 


N.B. Will you be so good as to make the following correstions 4 ‘a, 
my last communication. | 
oan Fi Pig 1 the letter A is omitted at the intersection of the lines EK: 


Fig. 4 should be Fig. 3, and Eig. 3 should be 7B 4. 
ig. 3 the straight line ST R should be S’T 
Pies 292, line 3. For draw GH read through & draw G H. 





THE NEW ROYAL EXCHANGE. . : 


The contract of Messrs. Webb fur the foundation of the new Royal Ex- 
change was finished on Tuesday evening. and the Gresham Commiltee met 
on the Lat ult. to receive tenders for the second contract, whichis forzthe 
completion of the whole of the edifice. 

Fourteen of the principal buflders of London had, as we formerly stated, 
been applied to, and it was also determined that each tener should contain 
two prices—the one being for executing the mason work with the hest Port- 
land stone; the other, the aldiuonal price for using mugnesiad Umestone, 
similar to that introduerd at the Houses of Lords and Commons. ; 4 -: 

The amuunt of the several tenders were as follows, September 1. 2641 :— 


Magt 

Tenders. oot land, srs are 
Thomas Jackson..,....... 115,900 124,700" 
Baker und Sons ......000. 22.765 127,300: 
Henry and John ee es 126.380 eycad ‘ 
Samuel Grimsdell . 126,762 33.548 « 
Grissel] and ce soccssee 127,400 «+ ” 133,000 
Pi iper and Co, eeceneevvtere 128,700 oe! 131,100 
J n Ja eunraene eobeeeacnan 129.609 ae 1° 4.985 : 
John ani Joseph Little .. 129.800 .. 134.360 - 
Webb and Co..........0:. 130,150 °, 134,430 | 
Joseph Bennett ....... oo» 330,500  .. =: 133,500 
Bri er. eeoaveetenanaon 131,519 oe 138,680 
Willian Cubitt Saeetdasceass i 32,200 ae 135,760 
Nicholas Winaland ...... 284210 136,620 
Hy Ward 4éecécdcesieiwas 135,500 138,500 


Pri oie of a ue ay Mike as, of cone accepted. The whole; of 
e works are to he complete: summer, 

‘The amount of the rm tendar for the foundations was £8124. he 
nal, Vol, HE. pege 309, hae ae: 
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£57 Baw sich pleainey in patcing ie oly apie id isd ierfetic manner 

in which the Commissioners for the improvetuent, the na faion of te 

‘Fiver Shansop, are. carrying into ofiee the. powere veated em by Go- 
the various works in 


besides ress on the Jower Shannon at 
Risen, ilar jllisart, apd F oyn's Jalend and in our immediate vicinity 
at IHanaroon, Plagsy, and Killalue.. We Jearn that the same exerjiong are 
manifested.to complete as soon as podsibie the numerous projected works on 
the middle Shapaath, particularly at .Meelick. Banagher, and Athlone, to- 
gether with the important operation of dredging the bed of the river. 

~ ‘The ‘principal feature of the improvements to be executed at Bana 
appears to be the erection of 2 nee tdne over the Shannon, in-plaee 
a bridge, which measure has been found absolutely necessary, no 


er, 
the 
nt ‘o} 
ews for’ the safety und accommodation of the public, than for the proper 
drainage of the country. ‘The present bridge is built of rubble masonry, and 
coneists of 17 arches of various dimensions, the piers of which ocoupy nearly 
one-half of the entire width of the river, the clear waterway being but 205 
feet, whilst the total width o! the piers is 244 feet. This structure fs in a ve 
dilapidated condition. and has jately shown numerous symptoms of its ineffi- 
ciency as a means, of communication between the King’s County and Galway. 


It ma: manera be considered, (from its having been built in the reign of 
King.Je 2) if not the oldest bridge over the Shannon, as al all events pos- 
xn age which few other bridges can so satisfactorily trace, and is on 
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that account,.a very highly interesting work of ane In its construc- | 
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tion we all that characterizes the early spreimens of bridge architecture ; 
the small arches for allowing the passage of the water, and. as before men- 
ned, unnecessarily wide piers, which have large angular projections not 
Qaly to throw of the force uf the current, but for the purpose of enabling 
ngers to retire into, to avoid carriages and borsemen when passing along 
it narrow roadway, the width between the parapets being only 12 feet. 
. ‘The works of the foundation of the new bridge rages been sufficiently ad- 
vance on the King’s County side of the river, the fitst stone was laid by 
‘Coleme! Jones, on Saturday. the 21st August; over which a brass plate was 
laid, bearing the following inscription :— 


6 SHANNON COMMISSION.” 
( Uader the Act Ind and 3rd Fic. Cap. 61.) 


| By virtue Of an Act passed fn the second and third years of the reign of 
Her present. Majesty Queen Victoria, the first entitled an Act for the im- 
provement of the Navigation of the River Shannon, the following are the 


names of the Commiesioners appointed for carrying the works into execution : 
Major-General Sir John Fox ne, RE KC.B.. K.VS , ke. be. ; Lieut.- 
Colonel F David Jones, R.E., M.R.A.. M. Inst. C.E.; Richard Griffith, 
Kan.. CE s RSE: MLR] A.” 


“This Bridge over the River Shannon at Banagher, was designed by 
s Rhodes, Esq., C.E., MRA. M. lust. C.E , the Commasioners’ prin- 

ipal engineer. and the first stune laid on the 2ist day of Avgust, in the year 
ovr Lord 1841.—Henry Buek, Esq., C.E., district engineer; Henry - 
ton. ‘Kaq.. C.K. A. Inst. Ci, resident engineer ; Wilham Mackenzie, Esq. 
C.E., M. Inst. C.E.. contractor ~—Faward Hornsby, Secretary.’ 


‘Having had an opperinity of inspecting the plans and other documents 
relative to the bridge. we are enabled to give sume particulars which, per- 
haps, may be acceptable to our engineering readers. it is to consist of siz 
setnicli pies! arches, of 60 feet span each, with a cast iron swivel bridge, of 
46 feet span. to allow masted vessels and steamers an uninterrupted passage 
at al) times. - Tho saps are the principal dimensions :—Span of stone 
arches each, 60 feet; rise of ditto, 16; thickness of abutment, 13, ditto of 
piers: 6; ditto of swivel bridge pier, 40; total length of bridge, including 
.22ls width of bridge, in clear of 
16; ditto of each footpath, 4: thickness of arch sto:.es at springing, 5; ditto 
crown, 2 feet Binehes. The foundations will be all laid on a bed of strong 
gravel,at a level of about six feet below the bed of the river: the stone of 
which it is to be built is biae Hmestene, of a very fine quality, procured from 
@ quarry recently opened adjacent to the wurks. . The contract is stated to be 
about £18,600, and the whole of the works are expected to be completely 
finished in two years. 
Mr. Faivelle is the contractor for bullding the much required pier at Kil- 
» which is to extend 160 fect into the sea in a westerly direction, and 
there sre 120 men ‘now datly employed in the immediate neighbourhood 
quarrying stones ‘for the work. The masonry embankment forming on the 
a close to the present pier 19 very forward, and will be a great 


r. Vignolles, C.K., son of the celebrated engineer of that name, 
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new steamer bearing this'title made’ her ‘Arvet-appestance: 
Priday, 17th: ult, and excited: renorai nttor,-* sien 
Ditelioarn ‘and Mare, of- Blackwall, for the: Peniniular : 
rib phan Te hei per at gellar ghia ped le 
te a bre eames to Cony ‘to sea. 
varfous: in Gn ‘thé hatiké of that: rived. ‘The Cuito ion remarkably.¢ 
vessel, stmilat in appearance to those ‘very. fast. and pretty steamers, called 
the Watermen, Funnitig hetween . London ‘und Woolwich, .and -built -by the 
same firm, The Cairo, however, is four feet longer and fiat. ba te 
adapt her for the shallow’ waters af the. Nile. her draught being. only twa 
feet. She ts prepelied by ‘two engines. of 16 harac powor each, from the lage 
tory of Messrs. and Son: af Greenwich. The cylindess are oadillatir 
and the machinery, which occupies q very small space, is precisely siniilar.| 
that in the Watermen, and of the game dimensions. The cabins, fate : 
aft, are tastefully fitted up with bed: places and other conveniences for pads 
gengers. The Cairo ia an iron yeasel, and divided inta five eomparimen's 
with water-tight bulkheads separating each, which adds much to the. safet 
of the vessel. The engines and machinery occupy such 9 small space tha 
100 persous can be accommodated in the cabins, and there ate two spacions 
stow-rooms for Jugyage only, between the cypne took and the fore’ extity, 
and the enginc-room and after-cabin, The Cairo made a trial voyage from 
the Blackwall pier ty Gravesend and bick, and with all the digadvantages 
attendant upon the working of new engines and machinery, she passed every 
thing on ibe river, the Star, a large Gravesend steamer, only excepted, ar 
fully came up to the expectations of the builder and engineer. | Mr. Ditch- 
burn and Mr. Penn, jun., who entertained a select Party of gentlemen con- 
nected with steam navigation on board, have guaranteed the average speed 
of the Cairo at 15 miles an hour; bot for the Nile, a light draught of waver 
is her greatest recommendation. Several other iron steamers, of almilar die 
menaions, are to follow the Cairo to the Nile, and her design and rata 
has been 80 much approved of, that the Watermen’s Steam Packet Company 
intend to nugment their fleet by five new vessels of the same size and mas 
chinery of the same power, to te in reaitiness by Kuster Monday next. 
Messrs. Ditchburn and Messrs. Peon have taken the contracts.—Zimes, =: 


Marine Engines.—It may ve said that Great Britain is the manufactory for 
the whole world fur marine engines; at one factory alune (Messrs. Maudélay 
and Field), there are at the present moment going threugh thelr various 
stages of manufacture, engines of 3600 horse power in the prom; vis. the 
Devastation, a government steamer with 400 hofse power, fitted with saree | 
cylinders, now iu the Woolwich basin just ready foraction, The Thames am 

edway, each with 400 horse power beam engines lelonging to the ‘West 
India Mail Company; the Thames is nearly et fe the Hercuduna (sinter 
boat to the Mongebello) with 200 horse power, double cylinders. uearly cem- 
peind for the Neapolitan government; and the Menno with 400 hored power 

ouble cylinders for the Kast India Company. All the above engines art 
now being fitted on board of the several vessel des the above, -in the 
same factory there are now in progress four pair af 150 horse, one palr of 
100 horse for the Danish Gavernment, and a pair of 100 hor-e for the admi. 
raliy all with double cylinders, also two pais-ef--50 annular cylinder engines 
on Mr. sig Maudslay's last patent. In another place we have nuticed 
engines for Egypt and the United Statem. 4. + ys, 

The Satellite-—~A beautiful iron veasel built by Messrs. Ditchburn and Mair 
pes bese panna La last ive montis einer an ecclee = Srensend 
with grent speed and regularity. She draws out water. frequent feutly 
steams Lah — = Blackwall and r plottnion yw adage yay ; abe hay 
a pair orse steeple engines arrange! express r her, which area beatiy 
till specimen of Mesars. Miller, Ravenhill and. Cue ¥ orkenarubip,.they 
occupy @ very smal) space in the vesmel and ate fitted with expansive gear 
worked with great simplicity. ie . 7 a 

Steam Towing—We \earn that during the present fruit season ‘a. sleaiher 
will tow veasels between soles and Gibraltar. It is to be‘hoped ‘that this 
sysiem of towing in the sea will be extended. ott Ne yy apt 

The Chili.—We regret to learn that this steamer bas been wiecked’ on tht 
coast of the same name. re eee 


a wt Doing “Say 22 
rn 
. 


May Tee aa 

*' The Céiro.— 

{he Thames on 
by Mensys. 





r ar] $ es 


4 
wel 
Tike 
















me By ‘ve eae aig 
oft sariye wi? os A 
POREIGN IRTELLIGENGEH, 2.3) 3° 
; RSA Ate. PORE SOY a ag 
The Mesic Pavement at Selzburg.—Maunich, Sept. +f 


Pure hep heap it = = on the la: 
mospics from theit present poation, an m down 
protected from infuen 














where they .sagy be rom the influence of thé weather. it le Ad 
that, Use place on 46 the site Of Mamata eecnnaa ee f : 
meni en: Me, se gu ene eal oh rere 

; . } er 1eces Wi , Wy\rae a vi toe 
weet sradhanseapee were discovered highs ave saat 


Auled:or fourth. _ 
: Inithampaller mosaics is. 
iy Re axgaly. 


B BOO6:: 4 
US OF 3 


SS are, 


! 
pe aera eer 


4 iT Bre Fr 
ra 


aor 
Jatt 





an 


* 
at's 


i a ee Ger rere ea 
aye Tess fy 3 Z ator Sued 
Pha] 1 - a4 me s 
5 a 


+ 


Th ge eee 
een ed 
peer Sion 















ot bia & apten beads aM 
tent hea ee wither gt ‘y 
fw te a ee 


ot 
: oy ony ms z ‘ ql . 
: (A om de WUE 0 gi 
fe eae Li # “1 tt Ae: a" a K 


Bl, Petérebieg, Aug ut 98-80 workmen ate bw. daily eniployed “fr pee 
ing the. laperia outa, Ree Litres 
‘Four: years. ago. ve vin et is 
being of tron, and no wood being employed except for the floors. — 
Aodbe hontéd hy: means of 250 metal. pe communiealing with every 
of the -bulkding, and. proceeding from @ furnace cortained In the. vailts 
w.' + Phe amamental gilding alone. costs 800,000 rubles, s 
* She great hall of Bt G of the winter pelea, ubich kad just been, re- 
meni, eed given wey, and the apleudhi an-paintings and vases which 
ined been «destroyed as-is estimated at seyeral millions. of 
remainder palace was.intnct. On 
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; Wo: iife was lost; and the- of : 
the day beford the accident a chapter of; the Order of 
@he'hallwhinb liasfallen, 0 
+ “Venite.—A bridge is about to be constructed at Venice, intended to unite 
that city to the ‘Continent, and to tonneet it-with the railroad of Milan. The 
miungetnent of this gigantic undertaking has been conceded to the engineer, 


ritoinie Busetto Pitich ; the average expense is estimated at 4,830,000 livres 
Austrian. 


The bridge will also contain an aqueduct intended to supply the 
own with freah water, which has hitherto been ‘supplied in boats from the 
ontinerit; Veni¢e being unprovided with wells and fountains, and having 

ee very few cisterna. 

_ dhe Improvement of the Seine—-A commission has been appointed by the 
Prefect of the gent of take {nto consideration a project fou improving the 
pavigatian of the river within and below Paris. Part of the project consists 
in establishing this navigation on the left branch, running along one side of 
the Cité. Anofher plan attached to it is the construction on the centre of 
the Pont Neuf of a vast building, from which eight turbines. of the force of 
4000 bores powers?) would throw immense quantities of water into every 
quarter & aris. t F 

: Russia.—A joint-stock company in England has obtained the Emperor's 
permission:to make an iron railway frum Moscow to St. Petersburgh, and 
will begin its operations perhaps this autumn, but cerlainly in the spring. 
Five years are allowed to complete the whole line, which will be 33 miles 
longer than ihe common road between Moscow and St. Petersburgh, because 
it is to pass through to Bybinsk, in the government of Yaroslaw, on the right 
bank of the Volga, because that town carries on the most extensive corn 
trade with St. Petersburgh. All the vessels laden with the produce of the 
south, which comes up the Volga to the north, must stop here.—Hamburgh 


° Sy Rept. 16, 
» The Rhein and Mose! Zeitung of Sept. 4 st :tes. that in the course of the 
rare in the Cathedral of Cologne for the restoration of the pictures of 
the Saviour and the Apostles Peter and John, the workmen have brought to 
dight, several colossal figures which have been obliterated with whitewash 
during the lagt century. It is to be hoped that these figures will be restored 
along with the others to their original state. ‘The same journa] mentions 
that the two pietures which had been wantonly injured at the exhibition in 


have been again hung up . their places, alter having been removed 
or nose. of repairing them, in spite of every inguiry, the person who 
‘comnmitaad the malieivus act has not yet been discovered ner is it possible to 


assign any imaginable ground for so wanton an outrage. 





‘oy F 





MISCELLANEA. 


" Phe Sion eve ee Building.—The dispute between the city authorities and 
the Sum Pire- office, fs at last: terminated by the consent of the latter body to 
‘get back their Building to the act of Parliament line, and to round the corner 
‘atthe sdtith-east of Barfholomew-lane. The Commissioners of Sewers will 
pay, os the value of the land thus Rpprope rater to the public. such a sum as 
may be determined upon by Mr. Cockerell, the surveyor of the Sun Fire- 
ieffice, and some surveyor to Le appointed by themselves. The directors of 
the Sun) Fire-offiee have, in the opinion of the citizens, acted most unwil- 
lingly and ungraciously, and it would have been much more creditable tu 
thee directors to..have conceded to general convenience, what was never 
equitably theirs, than, by persisting in forming this projection, to have com- 
pelled the Commissioners of Sewers to appropriate public monies to an im- 
provement in which the Sun. Vire-office. was y as much interested as the 
pablic themselves.—Timwes. © 

New Mode of Raitt thi: Gai atd i Water Companies Some of the parishes 
in the eastern districts of the metropolis have lately been making a valuation 
yrvey of the length and bores of the various mains and branch services be- 
wiking to the Water | fee in their respeetive parishes, as also the 
Bheth of ‘tip was laid down, and all property belonging to them, for 
cw pathos Oe ee ‘them ‘ot a'falr and equitable per centage, in the piace 
of , u owing the compubied to-rompound for them, by the payment of a stipu- 
Bie te 










‘atin a hetetofire, abd: Which” 
¢10 be‘nincl: beneath their uetoal value. ‘The companies’ profits, it ds 
ngwn;" very’ considerabie; Property has not been rated itr « 
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‘fhe bare.ay to the external atmos 
and the ashes fall directly epee the aki ag ed y bars being retited 
to the fou air on the outside, they do not waste away with that rapi ity 
which epbeetiuctt upon'the ordinary eonstruction; and dotuiferable-eédno- 
wy is the result. ‘Phe engine being. built more for power thin Tar spre, th 

‘ké ure placed chiefly n the outside. and are of peculixr! eaky Lea ed 
urposes'p foatr. _ Trial was made of her powers on Thuteday weeks fy 7a 
beiice‘of Mr Wood, pia hid al ehilencé'she Was built: and ofher 

tlemen, who were much gratified’by her petformances: and after rémain- 
mg for éxperiment on the Brandling Janction Railway a fow days from ang 
time, she will be removed to the Clarence line, to commence her labours in 
good earnest.—Tyne Merctrry. : 


The Strike at the New Houses of Parliament —The strike-of the two 
masons is likely to be productive.of much injury to the working rir dee 
could not have chosen a worse plea on which to strike, while they have put 
themselves in direct contact with government. All combinations are bad, 
and particularly where pol Gabe employed to repress industry for the benefit 
of idleness. Nothing can be more-infamous than a system which men 
me working fuster than their fellows. The masters will gain by this ‘impru- 

ence. . : 


Sir William Burnett's patent process for the preservation of timber, canvass 
&c. is gaining ground with the public; it has already been adopted by the 
grvernesent anthorities at the dock yards. For the rervice of the Portsmouth 

Jock Yard, there is now being made at Messrs. Fairdaixn’s, Mill Wall. 5 large 
iron tank, 51 feet long and 6 feet diameter, with air at@“force for the 
prices of impregnating timber and canvass with Sir Wiltam's solution—it 
s also to be applied for the preservation of upwards of 6000 yards of felt, and 
the deal casing to be used for clothing the steam boilers of A. M. War 
steamer the Growler, now having her engines put on board at Messrs. Sea- 
wards manufactory at Limchouse. 


Hoax by a Bank Cerk.—Last month we transferred into our columns an 
extract from the Literary Gazette, giving a short account of a newly-dia- 
covered method of propulsion, by which a common garden or invalid chair 
could be propelled along a common road by a galvanic power at the rate of 
40 miles an hour; and it was further stated that the young man who had 
discovered this new power daily travelled in his chair from St. Alban's to the 
Bank of England in half an hour~a distance of 22 miles! Great curiosity 
was naturally excited by the supposed discovery. and the young man, who is 
a Bank clerk. was aoe ions concerning it, both by the gavernor of the 
Bank, and also by Mr. Smce, the cashier, &c, He was invited by the latter, 
and by several other persons, to display the powers of his new machine, but 
made repeated excuses for delay; he first excused himself on the score of 
illness, and on being again pressed to exhibit the machine. be stated that he 
had driven it accidentally against a post, and shattered it to pleces. Upon 
being. however, more closely questioned, he at last confeased that the whole 
story was a hoax, and that no such machine hal ever existed, save in the 
fertile pony este of the supposed inventor. This derosement was oniy made 
known on Thursday, and it has created a great sensation in the Bank of 
England. The motive of the youth for the above hoax cannit be accounted 
for. We are informed, however, that some such galvanic power dues exist?) 
but a the expense is too great to allow of its beiug made use of.—Times, 
Aug. 238. 


Projected aient on the Goodwin Sands.—The Lords of the Admiralty aad 
the Buard of the Trinity-house have finally arranged with Mr. W. Bush, the 
engineer, that the cast-iron caisson, which he has now-nearly completed at 
Deal), shall on Wednesday, the 15th inst., be fluated to its place on the norths 
east end of the Goodwin ds, -it will be remembered some weeks we 
noticed the progress of this undertaking, which is now about to be sunk and 
firmly fixed to the chalk rock which Mr. Bush calculates on finding about 
30 feet below the surfece of the sand. The caisson will then form a base 
upon which a lofty calumn of stone will be raised, surmounted with a light, 
and that from its position and general usefulness to all maritime counties; it 
will be called ‘ The Light of all Nations,” which will be inseribed oh fhe 
column. This new Goodwin light is dot only designed as n beacon to warn 
the mariner off these sands, which have been so fatal. bat is.also intendeil ag 
a guide from the North Sea, through a swashway, hitherto, from its danger, 
impracticable. This channel is about half a mile wide. and leads -into a ta- 
pacious bay within the Goodwin, having from 30 to 40 feet water, and being 
sheltered from every quarter, ships will there ride in safety. A very tauge 
ty are going ont on the Jo:h to view the floating of the caisson, and the 
Jovernment steamers are ordered to be in readiness. 1t ia expected that his 
Grace the Duke of Wellington, who takes a lively interest in the undertak- 
ing, will be present on the occasion.—-Zimes, Sep, 6. a 


Newly Recoverca Land. —Since the opening of the hew cut from Ean Brink 
to Lynn, which took place about 20 years ago, the old channel, which was 
very wide and apacious, by ‘which the water of the’Ouse and. its tributar 
atréams were formerly conveyed to Lynn, has been gradually silting up, an 
much of i has now become frm land, producing rich and flourishing herb- 

e, A few days since ® portion of this. newly recovered land (containing 
: oe py , ears is sai ge ons ara tented clipe lee 

ences, and divided into convenient pieces for occupation, was fe buc 
be tas | aynn, snd thé satel rental obuaned for it averages nebr} 4 
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to take place, the annasl of the land which would be obtained by that 
undertaking we might reasonably estimate at not leas than £500,000. At 


1 the last quarterly meeting of the Lynn town-couucil, Mr. F. Line Jaid ape 


table f ‘presented to the Commissioners of Woods 
ra SAE ooacsortel abe tu ‘the inclosure uf the Great Level of: the 
d was dccompamied with a letter, stating thet the appieation to 
cig Soe Wh that wibject was intended to bp renewed lo che Rext sepétow. 
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£587 OF NEW PATENTS. 
GRANTEE, 1” ENGLAND rrom 24TH avevst, TO 23nD SEPTEMBER, 1841. 


_ «Sia Manthe allowed for Enrolment. 
“Rronape Warrakza, of Cambridge, machinist, for “ improvements in 


cudfing the edyce of books, and paper for other purposes ; and in impressing 
omamente, letters, ea da aad ia al 


Treormirz Antone Wrirnsime Count or Tlowrrsen, of Mivart's 
Hotel, Brook-atreet, Middlesex, for “ improvements in oils and otker 
products from biluminous matters, and in purifying or rectifying oits obfained 
Sram euch. matiers,”—September 4. 

Jou ‘Boor, is sora Leicester, lace glove manufactorer, and Jown 
Kewo, of Henor, ker, for “ certain improvements in machinery or ap- 
paratus Jor manufacturing or figured or ornamented fabrics in 
wary and and bobbin-net lace machines,”— y" 

Joux Gaarron, of Cambridge, civil engineer, fo: 
‘Of manufacturing gar.”—September 4; two months. 

Mrcnazt Courrann, of Pond-yard, Southwark, millwright and engineer, 
for “ improvements in furnaces.” —September 4. 

Gnozer Witprs, of Coleman-street, merchant, for “ ay sive in the 
manufacture of white Kad.” (Being a communication. )—September 

‘Witatam Hnw Dancer, senier, and Witwram Hine Daaeee | junior, 
bath of Lambeth, engineers, and Wiz11am Woon, of Wilton, carpet manus 

. for “ certain improvements in loome for weaving.” —September 4. 

Lows LacuenwaL. of Titchfield-street, Soho, mechanic, and ANroins 

Vinrane, of ithe Aeastinroy wateh-maker, for “ improvements in mackinery 
2or i? 

Jounw Jexes, of sortie as gentleman, for improvements in furnaces or 
Jee-places.”—September 6 

Preanx Parierax, of St. Pants Church-yard, profestor of medicine, 
“ improvemenis in propelling Ruids and vessels.”— ber 6. 

Jowsru Darw, the younger, of Saint Peter’s Port, for “an improved me- 
thd of eutiing and rolling lozenges, ond also of culling gun-wada, wafers, end 
all ather similar substances, by means of a certain machine designed by him, 
and constructed by divers metals and woods.” —September 6. 

Luxe Henxar, of No. 12, Staple’s-inn, London, for ‘ certain tmprove- 
ments in apparatus and metais used in the manufacture of gas for illumina- 
fion ; alzo vein ae tn the apparatus for burning the same.” (Being a 
cemmuni¢ation. }--—Septearber 8. 

. Ruvmapy, Exes, of Gray'e-inn, Eaq., for “ certain improvements in ma- 

riser or epperataa for forcing and ruising water and other fluids.” —Sep- 
em 

Wrrstaxe Farnsarun, of Millwall, Poplar, engineer, for “certain ém- 

pore in the cometruction and arrangement of steam engines.” —Septem- 


Josxpn Cooxz Garant, of Stamford, ironmonger and agricultural imple- 
raent maker, for “ iaprorements in Aaree rakes and hoes.”'~—September §, 

Naruaniax Caan, of Manchester, candie-wick-meker, for “ ceréain im- 
provements it the qf wicke for candies, lee, Lampe, or ofher similar 
parpones, and in fhe apperatue conyected therewith." —September 8. 

James Tnonavan, of Manchester, machinist, for “certain improvements 
in machinery for producing buitted fabrice.”—September 8. 

Micss Beary, of pearls civil engineer, for ‘‘a.new or improved 
method or means of, and apparatus for, cleansing typographical characters 
cr forma x of tent, after berng used in printing.” (Being & comnmunication.)}— 


rapa Wake.tx Banna, of Birmingham, metal-gilder, for “ cor. 
Pag improvements in the precipitation or deposition of 2,” 


" Joanrin Gannavr, of Haslia m, dyer, and J Mason, of Rochdale, 
machine maker, for “ certain ee pail gill em 


himery or 
Hoyed in fie manufacture of y and cloth, and possession 
cries Geteche &. applitable fo the same.” ’ (Being. foseringh aronensertl W Ae) 
Rowanp’ Loos oe ‘Scauuzeranr, eugineer and chemist, aud , 
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~-September 8. 
plumber, and Hasny Hansson, of dint” 
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Connap Paspsarce Beauties of Golden-terrnee, Herashury-road, 
Islingten, merchant, for “ cerdain improvements in in obtaining endl 
mative power fe ee eee eymnele on: soatery, 
end driving ether 17. 


Wittram Newron, of 


hancery-Jane, civil engineer, for oo Wide 
chinery for manufacturing felts or felted clothi.™ 

Joesen Ilucus, of ype po ace i “ rhe nicrovement i pple 

machinery or apparatus yr ov set; 
or other similar apparatus employed for carding or operating 
wool, or other fibrous eubstances.”—Beptember 

Tuomas Huckvase, of Over Norton, Oxford, farmer, for * dniprowemente: 
in horse-hues, and in. 
them from inecets, and promot 

ALFRED ELam, of Huddersfield, surgical pee aiuker fee“ ‘areal 


ments in apparatus for invtrumnente for the relief and cure of procedencia-and 


uferi,”—September 20, 
Lugs Heexat, of Birtuingham, for “ improvements in machinery for fuile 
ing woollen cloth.” (Being a communication.)-—September 20, 

Wiss Cuanzton Fonrsrra, of Bartholomew Close, gentlemen, yp ar 
material, or compound of material, not hitherto so used for 
rising in walls, and for freeing walls from damp, which oe on pedi 
of material, can be applied te olher purposes.” —September 20, 

Francois Manse Ac: tne Dez Maunut, of Newington Terrace, Surrey 
for “an improved duckie.” (Being a communication.) September iad 

|, GROnGE Suriiager, cf Milton-street, Euston-square, carriage builder, for 

2 in the constraction of hearees, mourning and other carriages.” 
sah 


_ 20. 
Wirtiam Buan, of Deptford, engineer, for “ improvements in the wwane 
yi and in the apparatus for, building and working under water,” —Seprombag 


gee Mrtawo pe Cavcrna, of Nassav-street, Soho, for ** impronumcete 
in paving or covering roads, and other ways, or surfaces.”——September 21. 

Eowaap Emanvgt Peaxins, of Weston Mill, Norwood, gentleman, far 
“improvements in the manufacture of soap.”——September 21, 

JouNn Duncan, of Great Grorge-strect, Weatminster, gentleman, for ‘ ime. 
provements in machinery for driving piles.""--September 21. 

Henry Beesewen, of Baxted House, Saint Pancras, engineer, and Cuanras 
Louts Scuonsere, of Sidmouth Place, Gray's Inn Lane Road, artist, for 
improvements in the manufacture of certain glass.” —September 25. 

Guonor Scort, of Louth, miller, for “ cerfain tmprovementa in flour mille,” 
-—September 23. 

James Ware Law, engineer, of Glasgow, and hasty Srmmast, manu. 
facturer, of Paisley, Renfrew, for “improvements in rotary machines to be: 
worked by water.’ — September 23. 
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Wr: — We shall be happy. to lay before enders any tew:Thety i: 
Bag el in ‘apport of his peoustar form ef Bngine, rp Ap 
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feel seuch in va, 
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F—B. Bent of the fore: 
communicated to the 1s 
flying -buttreeses. 

F.B.P.C. Parallelogran 

jp cf forces. 

jy C—P. Virection of th 
combined forces. 

f—-b. Bent of the fore 
communicated froma th: 
Ist to the 2nd Flying 
Be he: . 

eros p~f. The direct downwart 

SS | force of tho gravity 0: 

(i! the 2nd pinnacle. 

(1 ef. The active direetior 

of the combine! forces 

after leaving the 2nd 
buttress. and more and 
more inflected till it 

reaches the ground at g. 






ON BUTTRESSES, PINNACLES, &c. , vaultings, the groin-points are weak by their bond, and are still weaker 
By ALFRED BantHoromew, Architect.* ' from the soft and inferior nuture of the bricks of which they are com- 

ener ES sae posed (vulgarly termed “ cud/er,” and wholly unfit for the purposes of 
Were it the author's wish tu prove by one example more striking any good work), and we know searecly any thing of the dynamics of 
than any other, the falling off of science in the absolute practice of such a vault,—the mid-eval builder put all the strength in the ribs, 
architecture, in these times of pretended superiority, in which the strutted his ribs across as he deemed necessary, and made every strut 
ill-taught practitioner who wishes to pursue the integrity of bis art, 4 peanty, conducted the active free down those ribs as easily as water 
is obliged, after he is turned adrift by his master, to re-educate himself js conducted down a pipe, and then, instead of leaving the active force 
as far as he is able, hy picking up whatever scraps of scientific infur- within each rib to expend itself in committing unknown and unre- 
mation may fall in bis Min instead of receiving from his master at | strained damage to the walls of the fabric, he united their force in one 
once the full depth of skill which the free-masons for centuries handed point so that he could deal with it us an active power well ascertained; 
down from father to son, from master to pupil, withont diminution end - then knowing hy the laws of the resolution of forces the way in which 
without reserve,—he would fearlessly instance the most singular ud- | the united thrust of the ribs would move, he counter-acted by the 
vaneement which the mid-eval architects seem, by nothing short of . 
inspiration, to have made in the must delicate acguajutunce with 
“frchitectural Dynamics ; a knowledge which taught them at once to . A. N A. 
unite in their abutments, strength with economy, uwic with beauty: : ioe ~ on 
while in our ignorance we funcy that strength and economy are ene- , 
mies of each other and that use and beauty are of necessity opposite : 
qualities, Phis refined intelligence taught them to render every ne- : 
cessary part of their constructions euch exquisite ornaments, that the 
ignorant modern looking at them, without knowing their use, fancies 
them to be merely ornamental. 
- They first began in their vaultings with reducing the lateral thrust 
of the werk to the amuallest limits, by cutting out all the otherwise 
more level and hazardous parts of the vaulting, so:that what remained 
scarcely left its perpendicular bearing upon the wally: they next 
greatly reduced further the weight of the vaulting, by forming it of 
sinall stone tibs, with a mere thin cuticle of lighter materials in short 
and nerrow panels between the riba; und whereas in our modern brick 

* We have through the kind permission of the author, taken: this paper 
froth a work reeently: cHished by him, entitled, * Specifientions for Practical 
Architecture ; praceiled by. an Hssay on the decline wf excellence in the 
Structure and in the Scietice of Modern Knglish Barldings,” 





N, nave. A, A, aisles, RR, &c.. ribs of the vauldng. the several thrusts 
af which all uniting at the centre C; the dynamte action is confined to ote 
point tending to move from C to FF, flying-butiress, falling against the 
point C, in the direction exactly suited for opposing the united thrust of the 
yaulting-ribs.  B, wall-buttress from which the eying buures springs. 
P, pinnacle. The small letters indicate ihe repetition of sets of the same 
parts belonging to other divisions of the vaulting, 
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amallest possible quantity of materials set in the form of flying-but- 
tresses, pinnacles, and wall-buttresses, that force which unrestrained 
might have endangered the wails. Thus by making use of only a 
¢roall quantity of materials, every particle of which was brought into 
active service, he was enabled to, carve ornament and enrich every 
part of his fabric out of those funds which we ignorant moderns expend 
in raising coarse masses which perform no duty, or ill-directed either 
waste much of their weight and strength, or else employ it in rending 
and dilapidating the fabric. 

The author comes now to a department of the dynamic knowledge 
of the Gothie architecta, which, as he believes it outstrips in combi- 
nation of skill and beauty all other efforts of the architectural prac- 
titioner, ancient or modern, affords him matter of surprise, that as far 
as he knows or remembers, it has not been noticed by any previous 
writer. 

The manner in which the Gethic architects conducted the active 
force of a vault to one place, and then with practical certainty counter- 
abutted that force by a small quantity of materials placed exactly in 
the situation proper for the purpose, haz just been shown; it is now 
proposed to show the wonderful manuver in which the flying-buttresses, 
the wall-buttresses from which they spring, and the surmounting pin- 
nacles, are together disposed sv as with the most delicate umon of 
the extreme of beanty, {o unite the most wonderful economy and such 
a knowledge of mechanics as will in vain be sought for in any other 
description of buildings. 

Having found out exactly the precise place where the active force 
of the vaulting was pressing against the wall, they distended the 

Aying-bultresses ov arc-boutant widely at that part, in the same manner 
ag a modern carpenter, in /emporary-shoring, places a board flat against 
a dangerous wall; they then gradually concentrated this distention of 
the wall-thrust into one point, where the flying-buttress joins the wall 
buttress; thus they concentrsted at the head of the wall-buttress, all 
the active force communicated by the vaulting, in the same manner as 
in wrestling all the force received by the arms becomes concentrated 
in the spine, pressing its vertetra closely together; but then as the 
operation of this force, would have required the wall-buttress to be 
made sprawling out to a vast distance from the wall, in order to pre- 
vent the active power from throwing it over, they change the course 
of the active force, simply by renning up the head of the wall-buttress 
in the furm of a pinnacle, which, having only a direct downward 

uvity, by the resoludion of forces, xo changed the course of the active 

orce, that it could be confined within the body of a buttress of com- 
j-aratively moderate dimensions,—the duwnwardly-increasing gravity 
of the wall-but(ress iu fact mingling with the furce communicated ta 
it, curved the direction of the fares more ami mure inwards, till it was 
eventuuily re-diffused horizontally over the broad foundation of the 
buttress, and was from thence cemmunicated tu the earth itsetf. Thus 


f—l, Bent of the force communicated 
to the flying-buttress by the drift 
of the vaulting, which force would 
proceed unrestrained to w, if the 
pinnacle were removed, anil 
weuld consequently drive over 
the wall-luttress in that direc- 
tion. 

p—. The dirret downward force of the 
gravity of the pinnacle. 

—f. The active direction of the two 
ined forces above-stated, 
_more and more restrained in its 
dov nward course, within the body gz 
of the wall-buttress, till it reaches 
the ground at.g. 
, b, p,e. Parallelograim of forces. 





pinnacles, which are vulgariy considered merely as ornaments, became 
the most refined instruments in the economy and security of ecclesias- 
tical and other buildi 


a moat material influence upon the stiffaess and uetivity of the whole 


ngs, und like the = of the human head, had: 
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frame. With this knowledge, it was, that the Gothic architects pro- 
portioned the weight and size of their pinnacles, and when we see 
them assuming an extraordinary altitude, as at Worcester Cathedral, 
it is not from idle, wild, or luxuriant caprice, but because extraor- 
dinary means were required in order to change suddenly the course of 
an active power, which would otherwise have expended itself beyond 
the body of the abutment, and by displacing it, have brought to ruin 
the whole work.* 

They did not always stop here, for knowing that there was a por- 
tion of the wall-buttress near the ground and adjoining to the side 
aisles, which received vo thrust, and lay as it were dead, this they cut 
out altogether, as at Gloucester Cathedral, some of our English Chap- 
ter-houses, Westminster-hall, and some of the Continental Cathedrals 
which have chapels set between their wall-buttresses;t so that in fuet, 
the whole form, position, and management of the counter-abutments 
of Gothic vaultings, were like those of a human skeleton, placed in a 
leaning posture, with the bones of the legs away from the base, those 
of the hands and arms preasing against the moving part of the vault, 
with the skull erect to confirm and steady the spine, and the whole 
strengthened by sufficient flesh and muscle, 

That the true mechanical office of the pinnacles of pointed architecture 
is as stated above, appeared to the author to be so evident, that it at 
once struck him after coming tu thisknowiedge, that the double set of 
fiying buttresses on the south side of Westminster Abbey, must be respec- 
tively inclined, so as to receive within their solid substance the pres- 
sure of the vaulting; and that on account of the operation of the two 
sets of pinnacles, the lower flying-buttresses must be set more uprightly 
than the upper ones; this upon examination p-oved to be the case, 
showing that if the original builders were not fully versed in the sub- 
ject (which may be greatly doubted), Ween, who restored these but- 
tresses, was so, and probably by his great scientific knowledge, wis 
enabled to adjust them more accurately to their proper positions. 
The great masters who had to do with this fabric, could not avoid the 
great extra consumption of materials which arose from removirg the 
greut buttresses away from the wall out into the cloister-green, in 
order to leave room for the north aveane of the cloister; but havin 
a difficult task to perform, they performed it with adinirable skill, 
and knowledge greuter than is exhibited in many of the Continental 
Cathedrals, some of which have two sets of buttresses in order to 
admit side chapels. 

With what humility should we look upon our modern use of but- 
tresses, pinmacles and abutments, which we pretend are the results of 
a far outstripping science, and of an improved taste,-- while men whom 
we bave been in the labit of calling Larbarians, have in a dark age 
(more enlightened in many things than the best ages of Greece and 
Rome) at once mingled in their works, poetry, economy, taste, strength, 
and invention. 


Geometrical Sarvey —The officers of the engineers appointed to conduct (he 
survey of ihe island have been for the last six weeks stationed upon the top 
of Ben Volich, a high and peaked mountain in Rannoch, east of Lochgarry. 
They had spent the greater part of the summer on Schihallion, but the severity 
of the weather of late has both both impeded their oprrations and rendered 
the station very uncomfortable. For the Jast fortnight the snow has been 
lying sume inches deep around their very superficial temporary dwelling, and 
the carriage of fuel from the surrounding districts is at once e ve and 
precarious. ‘The view from this moutain, a3 well as from Schihallion, is very 
extensive from their commanding altitude, and enables the engineers to take 
@ very wide observatiun.—Scotch Paper. 


* Rondelet in his “ Traité Théorique et Pratigue de I’ Art de Bétir,” shows 
that he had mr ire enough fo find vat the beauty of the whole management 
of the dome of St. Panl’s, and that he saw plainly the consolidating effect 
which the ba of the covering of the dome has upon the hollow cone; bat 
it is wingular that this sagacity did not preserve him frum in some sort depre- 
eating the oblique mecting of the cone with its supporting piers; he did not 
perceive, that besides the enormous collection of surrounding abutments 
which the great cone possesses, the perpendicular extension of the external 
peristylium above the foot of the cone, aets so as by the resolution of forces 
to materially change the direction of any expanding, thrust Which the base of 
the cone ) may possess, and to confine it strictly within the bodies of the Sirst 
set 0 : . 

t Mr Savage, at the New Chelsea Church, has omitted the nactive parts 
of the wal!-buttresses in order to admit a free passage in the dry areas which 
surround the basement-story of the edifice ; but he haa not changed the d? 
in the flying-buttresses by placing pinnacles over the walt-buttresaea; allow- 
ing the present wall-luttresses of the charch to be sufficient, the yr.00u~ 

‘combustible ceilings over the galleries of the church might beexcheanged for 


roofs of stone, and the addition of pinngelds would: sfilt. comer ae 
within the present wall -ut el drift af 
rebsplbcinget he sell 9 tresses, notwithstanding the drift of. 
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ON CLOTHING OF STEAM BOILERS, 


ss ahh upon the advantages io % sephiy” ehi Clothing Steam Boilers, 
ipea, Cylinders, &c., mith the Patent Felt, manufactured by Messre. 
Borradaile, Whiting, and Company. 
By Tos. Wicxsreep, Mem. Inst. Civil Eng., Hon. Mem. Roy. Cornish 
Polytech. Soc., &c. &c. 


[We feel much pleasure in being able through the kindness of 
Messrs. Borradaile and Co., to give to our readers the following ver 
valuable report on Clothing of Steam Boilers and Cylinders, and whic 
we are sure will be perused with much interest. We must here ob- 
serve that too much praise cannot be given to those gentlemen for the 
spirited manner they have had the experiments made, which could 
not have been done excepting at a very large outlay. We think after 
a careful study of this report by those who have a steam engine not al- 
ready clothed, they will besitate no longer in adopting that very essential 
requisite, which we are sorry to say has been, heretofore, most shame- 
fully neglected. ‘The experiments were conducted under the direction 
of Mr. Wicksteed, the eminent engineer of the East London Water 
Works, whose abilities are too well known to the profession to need 
any praise on our part for the very elaborate manner he has performed 
his task.] 


Upon the 25th of April last, Mr. Francis Whiting called and: re- 
uested me to give an opinion as to the advantages of using Borra- 
aile’s Patent Felt as a non-condactor; and to state what I considered 

was the actual amount of saving in fuel ubtained in the use thereof 
asa. clothing for steam-boilers, cylinders, &. 1 stated that, although 
I never had bad the opportunity of trying experiments, | was satisfied 
it was a good non-contluctor, and as the amount of saving stated as 
having been obtained hy those that had used it varied from 6 to 17 
per cent., I thought it would be advisable to try a series of experi- 
ments upon a ri scale, continued fur so long a time that the expe- 
rience obtained should put at rest all question as to the actual amount 
of saving. 

Mr. Whiting approved of this suggestion, aud gave me instructions 
to try any experiments I thought proper. 

Jn pursuance of these instructions I determined to ascertain the 
quantity of water evaporated by a given weight of coals, when the 
boiler, steam-pipes, and flues were exposed, or not clothed, and also 
when they were clothed with one, two, three, and fuur coats of the 
Patent Felt respectively; having been in the habit also of using hop 
sacking as a covering for the boilers, I determined to ascertain the 
evaporative power of the boiler when clothed with three and five coats 
of hop-sacking respectively, these experiments would give me the 
proportionate amount of fuel required to evaporate a given weight of 
water under the diflerent circumstances before stated. 

To ascertain the saving obtained by the use of the Patent Felt in 
clothing the cylinder, nozzle, and steam-pipes, I determined to ascer- 
tain the quantity of water that was required to puss through the 
cylinder in the form of steam, to do the duty of one horse, when the 
ae sleam-pipes, &c., were exposed, or not clothed, and when 
clothed partially, or wholly, with Patent Felt, as described in Table 
No. IV. appended to this report. 

The boiler on which the experiments were tried was made by 
Boulton & Watt; it was of that form called wagon-headed, with a 
flue passing through the centre, the fire being underneath; the di- 
mensions were as follow ; 


Ft. In. 

Length of boiler . ‘ : . 2 0 
Depth . : ; : ° & 8 
ee 7 phen part ‘ : » 6 11 
idth of flue passing through the centre . 2 6 
Depth of ditta ‘ dite - ¢ OU 


The engine, which was a single pumping-engine, was made by the 
same partses, the cylinder 60 inches in diumeter, and average stroke 
7ft. Min.; the oylinder had a steam jacket araund it. 

A tong series of experiments was made, the details of which are 
given in Tables Nos. J, 2, 3, and 4, appended to this report. 

Before commenting upon the experiments, 1 will give an expla- 
nation of the Tubles, to show in what way the different results have 
been arrived at. 

Tanz No. I. 
seg ae 2 — no explanation. 
umn No. 5, shows the number of h 
aim of A tan, er ours the engine was at work per 
‘Cohunn ‘No: 4, gives the ‘bushels of coals consumed, which were accurate! 
Darker each bushel weighing Bd fh, being the weight of the imperial 


Column No. 5, gives the weight of water in hundréd weights introduced 
into the boiler every 24 hours, the way in which this was ascertained was as 
follows >—There were two cisterns of given dimensions placed one above the 
other, the top one communicating with the feed pump of the engine, having 
an overfiow, or waste water-pipe attached to it, and a valve in the bottem to 
let water into the lower cistern when required ; the lower cistern commani- 
cated with the boiler, supplyjpg it in the ordinary way adopted for low pres- 
sure boilers; the lower cistern was gauged, the gauge being divided into 
hundred weights, the divisions being obtained hy actually weighing the water 
into the cistern; the lower cistern was filled with 21 cwts. of water, and 
when that was exhausted in feeding the boiler, the feed valve was closed, 
and the cistern was refilled with 21 cwts. more, so that the actual quantity 
evaporated was most accurately obtained. 

Column No. 6, represents the mean temperature of the water in the lower 
cistern before evaporation, and was thus obtained: the temperature of the 
water each time the cistern was filled was taken, and again when it was nearly 
empty, the mean of all these temperatures is represented in column No. 6. 
The mean temperature in the line of Totals was obtained by multiplying each 
weight of water, given in column No. 5, by the corresponding temperature in 
column No. 6, the products being added together, and divided hv the total 
weight of water, which gives the true mean temperature of the whole water 
evaporated. 


Taste No. II 


Column No. 1, refers to the totals in Table No. 1. 

Columns Nos. 2, 3, 4, 5, & 6, require no further explanation than has been 
already given. 

Column No. 7, represents the pounds weight and decimals of a pound of 
water evaporated by the consumption of one pound of fuel; the water before 
evaporation being at the corresponding temperatures given in column No. 6. 

Column No. 8, represents the cubic feet and decimals of a cubic foot of 
water evaporated by the consumption of 112 tb. of coal, under similar circum- 
stances to those given in column No. 7. 

Column No. 9, represents the cubic feet and decimals of a cubic foot of 
water, that would have been evaporated, if the temperature of the water ad- 
mitted intw the boiler had been equal to 212° of Fah., and is obtained thus :* 
The latent heat of steam was stated by Mr. Watt to be equal to 950°, the 
sensible heat at the boiling point is 212°, the sensible and latent heat together 
being equal to 1162°, but as the water to be evaporated (sce experiment No. 
1,) had already 80-9° of heat in it, the number of degrees of heat required to 
be communicated to the water to convert it into steam would be 1081°1° 
only, and if the temperature of the water had been 212°, it would have re- 
quired only 950° of heat (equal to the latent heat) to be communicated to it 
to convert it into steam, hence 


Heat. Coal. Heat. Coal. 
As 1081°2° 112 th. 950° 98°4 tb. 


Thus if the temperature of the water had been 212° Fah. before it tad heen 
admitted into the boiler, 98:4 1b. of coals would have evaporated as much 
water as 112 th. of coals would have done, the temperature being $0°9, hence 


Coal, Water. Coal. Water. 
98-4 tb. 13.43 cubic feet 112 th, 15°28 cubic feet, 


in other words, 112 tb. of coal will evaporate 15°28 cubic feet of water from 
212° Fah., and only 13°43 cubic feet from 80°9° Fah. 

The object of column No. 9, is to show a fair comparison between all the 
experiments, reducing them to one standard, which is rendered necessary from 
the circumstance of the temperatures given in column No. 6, varying in each 
series of experiments, 

Column No. 10, shows the amount of saving in fuel under different states 
of clothing, or exposure of the boiler, steam-pipes, &c., as described in column 
No. Il. 


Taste No. Tl. 


Columns Nos, 1, & 2, require no farther explanation than has already 
been given. 

Column No, 3, represents the weight of water passing through the cylinder, 
“a into the steam Jacket in the form of steam, in the time stated in column 

v0, 2. 

Column No. 4, represents the number of strokea made by the engine in the 
time stated in column No. 2, which is necessary to be recorded, that the 
power of the engine may be ascertained. 

Column No. 5, is the pressure under which the engine worked, or the 
height to which the water was raised, and was obtained by noting down 
every 15 minutes daring the time the experiments Jasted, the pressure, indi- 
cated by a mercurial syphon-gauge attached to the pump, then tuhing the 
mean of the pressures 80 noted down, and adding (o it the height from the 
level of the water in the engine well to the datum line of the mercurial 
gauge ; the mean pressure in the line of totals was ohtaned by multiplying 
the figures in columns No. 4 and 5 together, and dividing by the total num- 
ber of strokes, which gives the true mean of the observations made every 
15 minutes. 


Tanz No. IV. 
Column No. 1 refers to the totals in Table No. 3. 
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yotamns No. 2, 3, 4, 5, and 6, require no farther explanation than has been 
sady given. 
Seluans No. 7, shows the average number of strokes made by the engine 
‘minute during the time of the experiments. 
Solumn No. 8, shows the effective power of the engine, aud is obtained by 
ariplying the weight of water lifted each stroke (which was equal to 
20,44,) by the pressure shown in column Nop. 6, and by the strokes per 
pute shown in column No, 7, the product ting the number of pounds 
ight raised [ foot high per minute, which, divided by 33,000Ib., will give 
2 horses’ power indicated in column No. 8. 
Column No. 9, shows the quantity of water (in decimals of a cube foot) 
yuired per hour to pass through the cylinder and steam jacket in the form 
steam to produce one horse's power, and is obtained by reducing colamn 
». 4 to cubic feet, and dividing by the hours given in column No, 3, and 
min dividing the quotient by the horses’ power represented in column 


o. &. 

Column No. 10, shows the proportional quantity of water in the form of 
eam required per horse's power under different states of clothing or ex- 
yaure of the cylinder, &c., as described in column No. 12. 

Column No. 11, shows the proportionate saving of water by clothing the 
finder as described in column No. 12. 


Upon examination of the results shown fh the Tables, a description 
f which has just been given, it will be seen in ‘Table No. 2, that when 
he boiler was clothed with one coat of Borradaile’s Patent Felt, that 
he evapor:tion was a little greater than when clothed with five coats 
f hop sacking. When clothed with Gro coats of felt it was not su- 
Jerior to one coat of felt, but when clothed with threc coats, the evapo- 
ation was 14, per cent. greater; and when one coat of felt had been 
aid on the top of the flues, on the flug stones round the bviler, the 
svaporation was increased 3.3, per cent., and when the bailer was 
lothed with four coats, and the top of the flues with two coats, the 
tvaporation was increased 44 percent. only: from this it wauld ap- 
pear that to produce a considerable saving in fuel, it is necessary to 
have ut least three coats of felt, and that the top flues should be coated 
with at least one coat of felt. 
- Upon examination of Table No. 4, it will be seen, that to obtain the 
greatest effert of saving from casing with Patent Felt, that not only 
the steam-jacket and steam-pipes should be clothed, but also the 
cylinder -cover, and steam-nozzle. The result of these experiments, 
which an examination of the tables will prove to have been carried on 
upon a large scale, cach trial being continued for several days, shows 
that by properly clothing the builers, steam-pipes, and flurs, with 
Borradaile’s Patent Felt, a saving of fuel of 3% per cent. may be 
effected; and by properly clothing the cylinder-steam-juchet, steam- 
pipes, nozzle and cylinder-cover, a siving of 15 per cent. is eflected in 
the quantity of water converted inte steain to produce a given effect : 
and consequently, the combined result is equal to a saving of fuel of 
er cent 
Although the saving in fuel effected may be considered as the 
greatest advantage in using the Felt, vet there are others of no slight 
importance which should be noticed. 
Ist. The saving in the repairs of the boilers; supposing two boilers 
equally well made, uf equaily good materials, under which the same 
quatity of coals is burnt, and in which the same quality of water is 
used, it is very certain that the wear and tear of the two boilers will 
be in proportion to the quantity of fuel burnt under them; now if the 
same effect can be prodaced by using 25 per cent. less fuel under one 
than under the other, the wear and tear will be 25 per cent. less in 
one than in the other; now aithough the actual amount of saving can- 
_ not be estimated, us it must depend upon the quality of materials and 
workmanship emploved, which viries in almost every boiler, never- 
theless, that it is a matter of importance will strike every one who 
hax had to do with repairs of boilers. 
2ndly. In steam-vessels it must be remembered that a reduction in 
the weight of coals is eqnivalent to an increase of tonnage, or in other 
words, supposing a furciyn vessel whose cylinders, steum-pipes, and 
boiters are unclothed, carries in the course of twelve months 40J0 tous 
of coals as fuel for the engines, a reduction in the fuel of 25 per cent. 
will enable them to carry 1000 tons extra weight of cargo. 
8rd. Reduction in the cost of labour in working the engines, espe- 
cially on board steam-buats. Upon this point it is nut necessary to 
say more than that, by reducing the quantity of fuel to be used, and 
reducing the temperaturc of the engine room, and stoke hole, the 
labour of the engine men and stokers will be considerably lesa, and it 
is i evident a considerable saving may be made in this item of ex- 
enditure. : 
- 4th. If judiciously applied, the felt will prove a great safe-guard 
against fire, as it will be seen, by reference to Mr. Aikin’s experiments, 
an account of which is appended to this report, that it may be exposed 


—Zéhanét hoinge affected. 
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Expence or CroTuine. 


This, of course, must vary according to the size of the engine and 
boilers, whether land or marine, engines, &c. &o.; the oak tawesar 
of clothing the engine upon which the trial was made, and tw#e boilers 
with four coats of felt, the engine work covered with green. baize 
oil-cloth, and the boiler with canvas, as herein-before described, was 
£96; the engine working 12 hours per day exposed, or not clothed, 
would consume 3100 tons of small Newcastle coals per annum, which, 
at 178. per ton would be equal to £935; 25 per cent. saving on this 
would be £233 15s. or 251 per cent. profit upon the outlay of £96, 


DCRARBILITY OF THE FELT. 


It has been the general practice to coat the boilers, pipes, and cylin- 
ders with a mixture of white lead, alum, Paris white, and linseed oll, 
before the first coat of felt is laid upon it, with the intention of pre- 
venting the felt from being scorched from direct contact with the 
heated metal; und it has been said that the fire which occurred in the 
Great Western steam ship when in the Thames, on her first voyage, 
was occasioned by the ail in this composition catching fire; to asecer- 
tain how far the use of this paint was necessary, and also what heat 
the felt would bear without being injurivasly affected, | requested Mr. 
Asthur Aikin to try some experiments, and favour me with his opinion 
on this matter, and beg to refer you to his letter, which is appended 
to this report, and which to me appears most satisfactory; 1 also beg 
to draw yuur attention to his valuable suggestion of a uew mixture tu 
be applied in the place of that used at present in places where it may 
be found necessary, as being much more efficacious. With a view of 
showing the saving which may be effected by the use of the patent 
felt, [have calculated the Tuble No. V., shewing the saving in ronual 
expence in proportion to the consumption of coals per annum, and the 
price per ton. 

In conclusion, T beg leave to say that Thad not, before [ tried these 
experiments, an idea that the saving would be so great as it proves to 
be; the experiments have been, however, conducted with so much 
care, each series has been continued for so long a time, and the couis 
used having been from the same cargo, that | have not the slightest 
doubt any person clothing their builers and engines in the same man- 
ner, and to the same crtent hereinbefore describca, will at once effect 25 
per cent. saving in fuel, or in case of n boiler and steam pipes alouc 
where an engine is not used, a saving of 10 per cent. 


Tuomas WIcCKSTEED, 
Ciril Engineer. 


Old Ford, Auguat 34th, 1840. 


Reeort op Anrnur Atkin, Esa., F.D.S., F.G.S., &c. 


My pear Sin—You inform me that it is customary to cover the outside 
of steam boilers with a paint composed of lead, oi! and alum previous to ap- 
plying the cnating of felt. This yon say is dane with the intention of pre- 
venting the felt from being scorched by direct contact with the heated metal 
of the boiler. You require my opidion if it is necessary to interpose any sub- 
stance in order to avoid injury to the felt, and likewive inform me that in 
one instance a fire was said to have originated frum the oil peint becoming 
overheated. 

With the view of anewering your inquiries in 2 satisfactory manner, my 
first object was tu ascertain the utmoat degree of heat which felt is capable 
of hearing without injury. For this purpose I put several pounds of mercury 
in an iron basin, and then placed another smaller basin on the mercury—in 
the smaller basin I put a layer of felt, and applied pressure to the upper sur- 
face of the felt sufficient to force the bottum of the iron basin in which it 
was contained, s0 deep in the mercury that there was only about half an inch 
of mercury between the two basins. A pot of hurning charcoal was then 
placed below the larger basin, and 9 mercurial thermometer graduated to 
600 Fah. was dipped from time to time in the mercury to ascertain the tem- 
perature, When the heut had risen to 300 Fah. a small piece of felt was 
imamerned in the mercury between the two basins, and was withdrawn gcrn- 
sionally as the heat increased, in order to observe the effect produced on it. 
Up to the temperature of 440° or 450°, the felt appeared to suffer no. injury, 
the colour remaining unaltered; Lut from 450° to 480° the colour first became 
deeper, the elasticity of the fibre was destroyed, it then became nearly biack, 
and at the saine time gave out the odour of burning hair. The hot c 
was then removed, and on examining the felt which was in the small basin, 
it gave out, while warm, a burnt odour, avd the surface in contact with the 
iron bad become of a dark brown colour, as you tay see in the specimen 
which accompanies this report. 1 consider therefore the heat of 440 Fah. a3 
the highest to which felt can be exposed without injury, even for a short 
time (for my experiment did not continue above an hour), and if the beat 
were continued for several days, it probably ought not to exceed 400 Fab. 
therefore the external heat of a steam boiler is liable to rise to 400 Fah., it 
would be pradent to interpose some substance betwoen the surface of the 
boiler and the felt, but for this purpose oil paint with a basis of Utharge, 704 


lead or white lead is not to be recommended ; for the oxides of lead are, all 

of them, especially the second, very cusy of decomposition when mixed with 
oil aud heated. While decomposing, that is, while the oxygen of the lead is 
combining with the combustible ingredients of the oil, a considerable increase 
of heat is excited, and this may, under favourable cirounsateygipe, be so great 
as to produce actual combustion of the oil. 

In making experiments with the intention of discovering a composition free 
from the objections to oil paint, and at the same time cheap, the following 
occurred to me, and | find on trial that it adheres perfectly well when dry to 
the surface of iron, and will bear a heat of between 500° and 600° without 
material injury; it also retards considerably the etfinx of heat, and will there- 
fore, T think, be found a very good protection for the felt. It ‘is made as 
follows :—- 

Take yery stiff clay and sand (that of a bright yellow colour is best), dry 
them separately at a heat not much exceeding that of boiling water; reduce 





an | 
| 
| 
| 


TABLE 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL: 


369 


them to powder and pass them through a moderately fine sieve. Of the sand 
take four measures, and of the clay two measures, and mix them well; then 
add onc measure of linseed meal, and one measure of horse dung, mixing them 
with the other ingredients as accurately as possible. Pour into any con- 
venient vessel boiling hot water, and shake into it the above composition hy 
gmall quantities at a time, observing that the last added quantity is thoroughly 
soaked before another is put in; there will thus be obtained a slippery semi- 
eo mass which is best applied to the surface of the boiler. by means of 
a trowe 

The first layer snould be very thin, and care must he taken that it does not 
slip down while wet, when it has hecome dry it will adhere firmly, and if its 
surface is left rather rough, the second layer may be applied without any 
hazard of its slipping. 


A. Atkin, 
7, Bloomsbury Square, dug. 6, 1840. 


No. *. 


D:tail of Coals consumed and water evaporated in the course of 72 experiments, during which there were 4275 bushels of coals consumed, 1287 tons and 


8 cwts. of water evaporated. 
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TABLE No. IT. 


mmary of experiments detailed in Table I., and also showing the lbs. of water evaporated -“s of coals, and cubic feet evaporated per 112 lbs. of coals 
from 212° Fahrenheit. 
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TABLE No. I¥. 


summary of experiments detailed in Table No. JIJ., and also showing the strokes per minute. power of engine. and water consumed per hour per hors: 
q bower under different states of clothing. 
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COMPETITION DESIGNS. 
Mr. SPARKE 1N ReErLy ro K. P. 5. 


Sin—tIn your number of this present month appeared a letter signed 
- P.5., containing a charge against the persons who are engaged in 
building a New Church in this town. I have to request that you will 
give insertion in your forthcoming number to some observations in 
reply to those charges. 

our correspondent K.P. S. refer¥ to a letter, dated Oct. 29, 1839, 
ar mga ifs Sever ey taba ae to six Architects, in- 
em to send desi or the proposed bui certain 

afar Garcia specified. = sii a an 
Fhis letter is designated by K. P.S.as “most offensive.’ But 
surely it is tmpossible to conceive that the subsoribers® intended an 
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: *. K, P.S. criticizes the expressi ng ” 3 ; 
war of course ouducted by i committee,” Ele i aa iil informed oa this 2s 
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offence to the gentlemen with whom they sought communication. The 
letter indeed contained a clause, obliging the architect, whose design 
should be selected to carry the work into execution for the specified 
sum of £3,000, if required by the subscribers so to do. The sub- 
acribers, however, learnt that this arrangement was contrary to the 
practice of the profession, and therefore they at once altered the terms 
of the proposition to meet the wishes of the architects, who [so far 
as the subscribers are informed} were perfectly satisfied with the 
terms as amended, to which they all assented. 

Let me now address myself to that point which has led the sub- 
scribers to think it proper to take notice of this letter of K. P.8., 
namely, the charge o faith towards the architects. 

The substance of this complaint is, that the subscribers selected a 
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on other points connected with this church. The subscribers at large, and 
rot & committee transacted the business K. P. 8. apeaks of. The building 
| committee was not appointed till after the design was selected, 
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design, the execution of which will cost £700 or £750 more than the The doubt, Sir, is soon resolved; for the subseribers have the ap- 
gum mentioned in the instructions given to the architects. prohation of the Incorporated Society testified by the signature of 
Your correspondent K. P. 3. says, “ having selected the design, the | their secretury upon the plans; and jndeed the quantity of. materials 
subscribers proceeded to receiye tenders for its execution; and it | used in the walls is greater than is required by those approved plans. 
having been tel Bie that the estimates of the builders greatly ex- “ft will admit of a doubt,” continues K. P. 8., “whether a building 
‘deeded the stipulated sum, the result was—not thut the subscribers | with bare walls of ordinary brick, and fittings of naked deal inside, can 
rejected the design and chose another—but,. that the tenders were re- | be exactly said to maintain an ecclesiastical character.” 
turned to.the builders unopened, and the designs referred back to the How far the New Church can be suid to maintain an ecclesiastical 
architect, for the purpose of being altered, so us to bring it within the | character, must be a matter of taste of opinion; but it is believed that 
fireans of the subscribers.” no one has seen the designs of Mr. Ranger, the architect, without, ad- 
_ This statement is totally.at variance with the truth. The first ten- | miration of their beauty and their perfect adaptation to the purposes 
ders were not returned to the builders, and the design was not referred | for which the building is required; and that no one has seen the 
- back: to the. architect for the renson stated. ‘This course was taken | building itself, so far as it has already been executed, without appro- 
solely an account of an ebjection to the mode of constructing the roof, | bation uf the mode in which the work is done. 








made by the Incorporated Society for building Churches; and the ob- So great a discordance between the statements of K. P. 8. and the 
jection of the Syciety was communicated to the subscribers after the | facts of the case, fhe subscribers conceive can only have arisen from 
first tenders were received. this cause—that K. P. 5. hag seen neither the contract nor the build- 


Your correspondent proceeds, “how the sabscribers have fulfilled | ing, and therefore neither knows what has been Gone, nor what it is 
the conditions they dictated, may be seen by the follewing statement: | intended tu du. He might have seen both by applying either to me, 
The accepted tender amuunted to £3550 in round numbers.” or to the clerk of the works, and he is quite welcome to do so when- 

This Sir, is not in accordance with the fact: the sum for which the | ever he pleases. 

Church is to be completed is £3,353. 

K. P. S. cuutinues, “in addition to this, extra foundations, to the 
amount of £150 to £200, were found to be necessary, not in conse- 
quence of any unforeseen difficulty, such as might arise from the nature 
of the soil, &c.” 

The fuct, Sir, is, that the “extra foundations were required by the 
nature of the soil.” it was necessary to remove a very considerable 
body of earth for every part of the foundations, and in the site of the 
tower, the ground was excavated to the depth of 13 feet; and the 


foundutiuns was made of the best concrete, comprised of lime and oe 
gravel, brought from a distance of neurly 3 miles. In the September sumber of our Journal we gave 2 short description 


“The cost of thé building,” continues K. P.S., “is therefure to be | of this invention, and also in the present number will be found an ab- 
from £3,700 to £3,700." stract of a paper read at the British Association, but as we thought 


This inference is very far from the truth. The sum for which the many of our readers might feel interested in the proposed novel mode 


T aw, Sir, your obedient servant, 
J. Sparge, Hop. See. 
Bury St. Edmund's, Oct. 19, 1940. 





RANGELEY'S SAFETY ROTATION RAILWAY. 
(ith an Engraving, Plate XV.) 


Church is be completed is, as J have before observed, £3,853, But | of transit, we have prepared the accompanying plute illustrative of 
from this gross sum is to be deducted the mnounts of the drawback on | the subject, and which, with the following description, will fully enable 
the duties upun the customable and exciseable materials used in the | Our readers to Judge of its practiewbility. 
building, as Was expressly stated in the directions to the architects In This system consists in the adoption of two parallel lines of fixed 
the letter dated Nov. 3u, 1639. ‘This drawhack is estimated at £350, | Wheels along the proposed road, at any moderate gauge, and at a short 
The cost of the Choreb, therefore, will amount as nearly as possible | distunce longitudinally from centre tu centre of each wheel. These 
to £3,000, the sum which the subseribers huve always stated that they | #e termed the bearing wheels, which, together with a double pulley, 
jiutended to expend. i ~ | are cast or keyed on to a commen axle marked d and ¢ in the engrav- 


K.P. 5. continues, “neither plastering nor painting are included in | ing. The axles of these bearing wheels and pullies work in plummer 
the contract.” blocks ¢, fixed on to cast-iron beds or bearing fruines 4, whiels are pro- 
This 1S opposed to the ‘faet. The walls indeed are not to be plas- posed to be in 12 fert lougths, and secured ty throe wood sy Vale and 
tered, but all the plastering which the subscribers think fit to do, ay a- | (@ cach other in the way shown in fig. 3; but tu prevent elevating 
ciuded in the contract; and sv also is the painting. these iron beds mach above the surface of the ground, a chamber of 
K. P. 3. continues, “iustead of 650 sittings in pews on the ground | "Masonry or iron is necessary to enable the bearing wheels to revolve 


: ; 
vn benches.” j working into the adjoining pulley each way, so that for any distance 


that the rvad may be carried there would be an equal distance of band, 
but in a series of lengths, equal to the distauee from each other, of 
pulley from rt hlaving proceeded so far in our description, we 
will now explain the method of action ;—A steam engine, water wheel, 
or other motive power being connected with the pullies at each end of 
such a series of wheels, and motion given thereto, it would tn a short 
time communicate it throughout; and euch wheel revolving in the 
samme direction, it is evident that any body placed vn the upper peri- 
phery of the wheels, so that it could nut quil the track, would be ina 
short tisne carried from one cud te the other, and in greater or less 
time according tu the greater or less rapidity with which the wheels 


The subscribers have thought fit to substitute fur pews of three dif- 
ferent widths, seats of uniform width throughout the budy of the 
Church, some close pews, some open pews, ae along the middle aisle, 
henches. 

K. P. S. continues, “ instead of stone quoins, there is not an atum of 
stone in the building but whut muy be indispensable.” 

This statement ulso is opposed to truth, There is much more stone 
in the building than would have been indispensable in making stone 
quolne : ull the weatherings are of stone, ua are also the string courses. 

K.P. s. continues, “the window jambs, &e., are of moulded brick, 
not gauged brick, but bricks from the kiln, with good % joints between 
them. ‘Lhe side ruofs ure to be covered with zinc.’ revolve. a . : 

I have only to observe that there was notriug in the. {ustructions te &y referring to figs. 1 and 2, it will be perceived that tha carriage 
the architects which rendered it improper ty build in the way that has is. without wheels, aud in fact a kind of sledge; an iron rail is fixed m 
been adopted. _ Ye a _ | the undersitle of the bearing frame to prevent the rapid wear which 

K.P.S. continnes, “the side walls are 24 bricks thick, init, to eave pee capctabedlesh take place frum the friction of the wheels in pro- 
materials, are built hollow, the construction of the rest of the: ia | oe me Carrlage, 
being in aries ing.” aa a= — thy building sates of rs ae - transit ote le a severe aden 

The inference which an ineautious rea ight be faduned 4) adapt of te garriage depending between the wheels, aud which is termec 
from this statement, wotid perhaps be rie ha en ae ate bal re. one: box 4, and the steady motion of the carringe will in a 


Me ; 
throughout. Nothi mid be further from the:faet:. feat ipegeure depend on the luag which may be stowed therein. Ta 
aa i. tron te: } STEVEN agteral friction againstthe whecls un beds, guide wheels are 
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charabers, bat in those girts of the walls where, thers: 

to be supported. In cheat tae all the: toate ania” 

been more guarded and Atom eeen it tie rest of ie te 
f P “ane: Ot f 


Ye Bh nes ae woh end of the baggage box, which will prevent the carriage 
coutradiction. ? a i Fas ceed whee 


| : a cf fe from quitting the track, and also assist in'its pussage round 
it is only an insinuatiogg® Sy cysham fa break at each end (for regulating the speed, or stop tng 
were, by slightly rasing it, and uf. course diminishing the fric- 

uf the wheels on the carriage), is shown in figs. 1 and 2. 










Ka f. 8. continues, “whether all this is quite acting up either to the | tom OF 6 
letter or the spirit of the tnstrictions of the Incorpurated Society, may 
adjnif of a.doubt at least.” © re ee ee 2 
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'' . £ churches,” says the writer, “from the cathedrat tothe smallest orator 
| are now considerably oreriighted.. They are not now' seen in their 
r dress; but are like the face of nature in winter without leaves 
or flowers. Thus the interior of Salisbury Cathedral is as light as.the 
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open airs nay, in a sense, it is lighter; for out of doors, there.is an jae 
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I. Iv is somewhat odd thet those who profess so greatly to admire 
St. Paul’s, Covent Garden, should not have cared to aim at the same 
kind of effect, as regards. one peculiarity in it. It is almost doubtful, 
however, whether the circumstance alluded to has heen tuken into 
account at all, since it hag never been especially pointed out, as de- 
serving to be noted and studied. What I mean is, the projection of 
the pediment us seenin profile, and the bold shadows—or rather depth 
of shadow in the tympanum of the pediment. Perhaps I shall be told 
that this is a circumstance attending the peculiar kind of entublature 
and cornice there employed, and that consequently the same effect cannot 
be obtained in the pediment of.a portico whose columns are of the Gre- 
cian Dorie, or Ionic order. Most undopbtedly not, if we are deter- 
mined merely to copy Grecian authorities, yet not only so slavishly, 
but so blindly, as not to stndy such modifications of the origivals as 
shall in some uener give us atolerable equivalent for what is un- 
scrupulously abandoned in the professed copy, however essential it 
may be to resemblance. ‘here ts no occasion whatever for impover- 
ishing Grecian architecture, yet we do so continually witheut the 
slightest compunction, making naked entablatures and pediments, with 
scanty cornices, absolutely sfareing our buildiugs, yet congratulatiu 
ourselyes all the while on the classicality and purity of our taste, an 
Fancying that we are perfectly Grecian, whereas we are no better than 
architectural paupers, dressed up in old finery of which the trimmings 
and embrvidery have been cut away. 

If. Should future generations form their ideas of Grecian architec- 
ture from our modern English imitations, ee will be their 
wonder at the praises bestowed upon it; for they will be greatly 
puzzled to discover in them any of its spirit, or any adherence to its 
princi ples—aught of refined taste and urtistical feeling. In his recent 
work on Kunel-Sitnaluider, Menzel makes some remarks onthe ancient 
orders and the modern versions of them, that architects would do well 
to take into consideration. He condemns the recipes and prescriptions 
for making Doric, Jonic, &c., given by Vignola, Palladio, Serlio, 
Seamozzi and others, ay Jeading only to the most servile and blind 
imitation of the putterns so set, and which are certainly not the very 
best in themselves. Of even the very best examples, too, the con- 
tinual repetition not only becomes wearisome in itself, but ulso tends 
to check al! invention in design,—at least as regards detail, and so far 
degrades the architect from un artist to 2 mere parrot or automaton, 
Yet inthis as iv other matters over-strictness is apt to lead to the 
opposite extreme of licentiousness ; and those who would be shocked 
at the idew of any innovation in Greek detail, even though it were 

erfectly in accordance with Greek feeling, feel no seruple whatever 
in reverting for the sake of variety, to such defurmities as the [talian 
lonic,-—which would be reckoned positively detestuble after Greek, 
were it not, that there is precedent for it, and it is not an invention of 
our own. Out upon the sesvam pecus of pedants, whuse dislike to 
originality arises from their own incupacity to originate any thing 
whatever, and who therefore bolster np their own imbecillity by a 
most convenient veneration for precedent.—In the grounds of Mr. 
Anderson's villa in the Regent's Park, there has lately been executed 
a.small building, the capitals of whose columns would scandalize such 
preudo-legitimates, for the very reason that they must charm every one 
whose tuste is any thing better than mere prejudice. Tonic in charac- 
ter, though unlike any existing example, they display genuine artisti- 
cal feeling, and 4 perfect knowledge of architectural principles with a 
thorough contempt for ready-made architectural patterns, and for those 
who make use ol them. By all means, let the Institute procure a cast 
‘of that capital; and were the two Professors of Architecture to do so 
likewise, ee might get from it something they now seem to be terri- 
bly in lack of. 

TIL. Inan article on Modern Churebea, British Critic, No. Ll, there 
are. many remarks worth attending ta, and ameéng others what is there 
Stid in réegard-ta the excessive quantity of light ‘admitted into churches 
pation in consequence of painted glass Kaviug been destroyed or 
Femoyed fram the windows of the older buildings, and its‘not being in- 
_ troduced into those of modern ones, notwithstanding that the apertures 
. Aremade as larga, and the spaces. between them as narrow, as if it were 

intended to damp the light, and hindér the effect of tawness generally, 
by ghasing ‘the windows with. rich material. “Nearly all our ancient 
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clarches,” says the writer, “from the cathedral to the amullest orato 


| are now considerably orvrlighted. They are not now seey in their 


proper dress; but are like the face of nature in winter without leaves 


‘or flowers. Thus the interior of Salisbury Cathedral: is as light as the 


open air; nay, in a sense, it is lighter; for out of doors, there is-an in- 
finite variety of light and shade, and still greater variety of hue; but 


{in that’ Ppuiiding, as reformers and puritans haye left it, there is no 
' yelief, no : 


? 


: with inconsiderable exception, all is one equally 
monotonous, shadowless, colourless medium: nothing recedes, nothing ' 
stands out. The proportions suffer; for neither beight nor length are 
felt in the glaring maas of day -light—The cathedral is reduced to one 
great airy room. The aisles are no longer depths of shade; the lofty 
pillars and arches no longer stand out in bold relief, bathed in copious 
streams of light and colour from the high clerestory windows, every 
stone from the vaults above to the pavement under our feet seemi 
instinet with life."—“Our churches having been nearly all built or 
altered with a view to painted glass, as soon as this essential part of 
their plan was destroyed, there was immediately found to be double 
or treble the quantity of aperture sufficient for light. In spite of bad 
glass, windows wholly or partially blocked up, curtains, eaileries, and 
staircases, lofty screens, and all the other numberless accretions of the 
lust three centuries, they ure still greatly too light. The restorations 
of the present age, by opening windows, aybstituting larger panes of 
clear white glass, clearing away henvy screene and partitions, and — 
lowering pew-walls, have in fact accidentally increased the evil, and 
rendered the glare of our churches, especially those of the later styles, 
quite intolerable, not only to the mental feeling, but to the bodily 
cye. 

viv. In speaking of Vestries, the writer just quoted is of opinion 
there is little ocvasion for them in country churches. Such a place 
“is useful uf course to the cvack preachers of the metropolis, some of 
whom sit there and comfort themselves during the service, that they 
may come forth fresh as giants to the event of the day—the sermon.” 
It is said also that Dr. Parr used to illustrate bis attachment to rural 
psalmody, by “smoking in the reatry during the performauce of the 
choir”! Considering the character of the publication in which the 
article appears, these remarks are somewhat freely satirical, though 
eerlainly not without foundation; for J myself have been inan exceed- 
ingly snug vestry, where there was a delightful blazing fire, and every 
thing vastly comfortable indeed, so much so that I should have mis- 
taken it fur the parson’s own parlour, liad not the sash windows been 
mouch higher up frgm the floor than they are in modern housos; which 
het did uot Wainish the appearance of comfort, inasmuch as it 
afforded comfortable assurance that there was no danger of any one’s 
accidentally peeping in. 

V. Whether I be censured or not for my last comment, the passage 
which I shall now quote from the same writer, is so excellent, that | 
shalk be thanked fur here introducing it— Mere novelty is not origin- 
ality. Muny things have never been done; some things have never 
heen thought of, simply because they are unnatural and out of the way. 
True originality is a power of invention or discovery; but whetber 
employed in the regions vf science or of poetry,” (or of art) “it only 
discovers or invents what is, in some sense, natural and true. It does 
not su much make uew ideas, as fxd what have escaped the minds of 
others. it conceives ideas which strike us at once as having a sort of 
self-evident propriety and beauty, Its creations are at the same time 
like aud unlike whut we know ulready,—like, in that they aceord with 
our existent taste und notions ;—unlike, in that they seem each to have 
an iadividual essence.” —This last expression, indeed, is not altogether 
u happy one: perhaps it would be better to say—unlike, in that sume 
new modification is presented to us, for which there is no actual pre- 
cedent, but which recommends itself so stro ly, and withal appears 
so obvious that we wonder no one should have hit upon it before. 

Vi. Shall I venture to quote another observation from the same 
source? Yes; for what the writer says in regard to the notion of 


| Greeian architecture dis pall greater attention to study and rules 


than Gothic does, is well worthy of attention. “ ‘Phere cannot be a 
greuter mistake. Gothic architecture appears less formal and less re- 
gular than its ancient rival, only because it embraces more elements cf 
catculation,.—hecause it has more forms and rules of art.” ‘True, most 
true: A person may go through the whole of Grecian architecture— 
may learn all the Five Orders, secundum artcm, in less time than he 
can make himself acquainted with the vurieties of Gothic doors or 
windows, or any other single feature belonging to that style. Car- 
euter’s Gothic indeed,—or even the Jemmy-Wyatt Gothic is a dif- 
erent matter ;—that is regular enough, all done by rule without any 
study, and therefure regularly bad, or at least insipid. . ; 
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ON LONG AND SHORT STROKE STEAM ENGINES. © 
Bs Joun Szawarp, C. 8. 
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| to give in.an8 feet stroke cylinder, the reason of which ja ‘obviously_ 


A popttar notion lias for a considerable time past prevailed, that a 


long stroke engine is much superior to a short stroke engine; and it 
will consequently be found that the praetice of most, if net all engineers, 
is greatly reguiuted by this idea. On very careful consideration, how- 
ever, it does not apperr that this alleged supericrity can be sutisfae- 
torily proved. That.a long stroke engine, under certiin cirenmstances, 
may be much more advantageously employed thin a short one, ix un- 
doubtedly true, but considering the steam engine prr ae, that is without 
reference to adventitiony or extraneous circumstances, it would be 
behead to show that the former has any a‘lyantage whatever over the 
er. 

For let a careful comparison be made of « long stroke engine with a 
' short stroke ee ‘there be two beam engines of thirty horses 
power each, both equally well made, but the one having a stroke of 
eight feet, while the stroke of the other is only four feet, the cylinder 
of the latter being double the aren of that of the former; it being un- 
derstood that both engines shall make the same number of revolutions 
per minute ; the steam passages and valves to be of the same area and 
capacity ; and the two engines in all other respects to be well proyror- 
tioned and made without any limitation as to space or weight. 

Now as regards the mere mechauical effect of the moving power 
(i. @. of the steam) it is perfectly clear that it must be precisely the 
same in both engines, hecanse the same volume of steam must pioduce 
the same mechanical effeet whether it islet into a long narrow cylinder 
‘or into a short wide one; therefore, if there be found any difference 
in‘the efficient duty or economical working of these two engines, that 
difference must arise from circumstances quite dincoumeeted with the 
mechanical effect of the steam power. 

The only cireinnstances which really cay make any essential diffe- 
rence in the efficient duty or economical working of these two engines 
are these :—First, the greater or smaller quantity of friction in the 
variotts parts of the machines. Second, the greater or lesser radiation 
of heat from the cylinders and passages; third, the greater or sinaller 
loss-of steam by the clearance of the piston at the top and bottom of 
the cylinder. Fourth, the ivcriia and the impulse of the parts of the 
machine in motion on the surrounding air. 

First, then of the /ricdion. It will be found in the working of a well 
made engine of the propurtions of the short stroke engine under com- 
parison, that more than four-fifths of the whole frigtion are due to the 
packings of the piston and air pump bucket, and of the piston rod and 
bucket rod,* and fess than one-fifth to the main gudgeons, the end 
gudgeons, the crank pin and other moving joints about the engine. 

ut the friction of the piston packing will vary as the circumference 
of the piston, multiptied into the distance which the piston travels. 
Now in the long struke engine the pistun supposing it to be 30 inches 
diameter, will move eight feet, and the friction of the packing be 
therefore as 24, while in the short stroke engine the piston wil be 
about 42:4 inches diameter, will move unly four feet, while the friction 
of the packing will be only as 17. Inthe same way it can be shown 
that the friction caused by the packing of the air pump bucket, of the 
piston rod, and of the bucket rod, is also respectively in the ratio of 
#4 to 17, in the two engines. With respect again to the friction due 
to the 1nain and end gudgeons, &c., it is clear that jt will be less inthe 
long stroke engine, because in the latter engine, the force acting upon 
these purts will Le one-half what it is im the short stroke engine. As- 
suming therefore 100 to be the whole quantity of friction in an ordinary 
engine then, 40 of these ere in the short stroke engine, will be due 
to the piston, air pump, bucket, &c. while in the long stroke engines 
the friction of these parts will be as 113 that is = ¥ %< 6, but the 
friction on the main and end gudgeuns in the former engines will be as 
2U, and in the latter enly 10, making the total friction in the short 
stroke engine 100, anc in the long stroke engines 123, or one-fourth 
more, . 

Srcond.—The radsalion of heat will be in proportion to the extent 
of surface, but the surface of the long stroke cylinder, is much greater 
thun thiut of the short cylinder, whence it follows that the loss by radia- 
tiun in the former, must be greater than in the latter, 

Third.—The clearance of the piston at the top and bottom of the 
cylinder, which wiil evidently be greater in the short stroke engine 
than in the long stroke engine. Because the area of piston in the 
former is double that of the latter, some persons would be disposed to 
say, thit the luss by clearance in the former must be double what it is 
in the latter; but this is not quite ceftaip, for it is not required to give 
so much clenrance ina 4 feet stroke.cylindey as it would be advisable 
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thet the spring and elnsticity ofthe parts in the'leng sttoke engine, 
must be muct greater than in the shott atroke engine, and-fhat they 
must therefore reqiiive more clearance. However, it is probable that 
there would be morte less in the latter engine than in thie former. — 
The loss of steam by fillisg the passages and nozzles, us utso by thie 
radiation of heat from those parts, mast evidently be the same in both 
engines, 
ourth.— Zhe inerlia and impulee of the moving parle on the gur-. 
rounding air, The loss ina steam engine occasioned by these two 
causes muy not be very considerable ; indeed as regards what is called 
the saertia of matter in the moving ports, it is doubtful whether any 
such source of loss really exists; however if it does exist, it is clear 
that the amount of loss must vary in proportion to the somenta of those 
parts of the machine which are in motion, but as the momenta rnust be 
us the mass of matter in motion multiplied by the velocity, and as 
these are evidently much greater in the long stroke than in the short 
stroke engines, (because the parts in the former, are if uny thing, of 
greater weight than in the latter, and also move at a double velacity,) 
it follows that whatever loss may arise from the exertiz, must be much 
greater (donble ?) in the long stroke engine than in the short stroke 
engine. With regard to the loss occasioned by the impulse of the 
moting parts onthe air: it must be admitted that in very slow inotions 
it cannot be very important; nevertheless with a material increase of 
velocity this source of loss becomes serious ; it varies as the extent of 
surface of the moving parts multiplied into the square of the velocity. 
It is tolerably manifest however that the surface of the moving parts 
in the long stroke engine, will be, if any thing, greater than in the short 
stroke engine, and that the velocity of the former will be twice that of 
the latter; therefore the loss by impu’se on the air in the long stroke 
engine, must be four times that in the short stroke engine. 
eside the foregoing causes, it is doubtful whether there are any 
others that can produce any material difference in the efficient duty 
or econainical working of a steam engine; at least none that can in any 
way influence the question now under consideration. {n estimating 
therefore, the advantuges of the short and long stroke a pray we 
have in favour of the former a diminution of loss occasioned by fric- 
tion, by radiation, by inertia, and by impulse on the air; while on the 
other hand, we have in favour of the long stroke engines, a diminution 
of loss in the clearance of the piston at the top and bottom of the 
cylinder. It may be difficult to strike an exact balance between these 
several sources of loss; but there cau be nu doubt that in a steam en- 
gine the loss by friction is much greater than the loss by all the other 
causes before mentioned put together; and it is past dispute that the 
balance of loss as regards these ciuses, is decidedly against the long 
stroke engine. (The advantages offered by the short stroke engine 
as regards diminution of space and weight, although of vast importance, 


! are not here adverted to, because they form no part of the immediate 


inquiry.) | 
It may be objected that to select an engine with an 8 feet stroke 
and a ealinder of only 24 fect diameter for comparison, is not a fair 


proceeding, because an engine of such proportions is unusual; and it 
may he algo asked whether, if the principle is further extended by 
making the stroke only 2 feet, and again doubling the area of the pis- 
ton, whether the advintage would still be in favour of the short stroke 
engine ¢ 
o this it may be answered that ulthough an engine of 8 feet stroke 
and 24 feet diameter of cylinder, may be unusual in this country, it is 
not so in America; in that part of the world, muny engines are. om- 
ployed of very nearly the above proportions, for purposes of steam 
navigation; and in which engines it is not unusual for the pisten to 
travel at the rate of 300 or 400 feet per minute. Again, as i 
the carrying out of the principle hy still farther reducing the length sf 
stroke, say to two fect, and increasing the diameter of cylinder pro- 
portionately, say to'5 feet; there is no doubt whatever that such <n 
engine would have precixely the same mechonical effect'as either of. 
the other two; but the bulance uf advantages would be against am en- 
gine.of such proportions; because it would ‘be verging to an extreme 
un one side us much as the & feet stroke engine may be thought 6x- 
treme on the other side. It may, however, be saféty- affirmed t tite 
princiyile ct most powerfully to the cuse where the diameter of 
cylinder is the same as the length of stréke ; becuuse in that case the. 
proportions ‘are most favourable for the diminution of frietion-ant of 
radiation, and Gffer the minimum of disadvantage under'the severst 
heads ‘of toss above enumerated. ~ i re ee 
As'it'te manifest, therefore, that in all patticulars-whidh more t\~ 
mediately dfect the beucficial employment a WU ag at i ies 
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Perliaps.this is chiefly. (o be attributed to the. circumstance of the long 
stroke, offering on most. cceasious prealer convenience than a short 
stroke. Much may be due also to fashion. The earliest application 
of steam power was fpr the purpose of pumping water in the course 
of taining operations, and in this sert of work a good tong stroke was 
found ta, be attended with considerable convenience and advantage. 
In biast engines, aud many other of the earlier applications of steam 
power, the same result was manifest; the earlier habits and ideus of 
engineers were therefore naturally associated with long stroke engines. 
Moreover, the earlier manufacturers of steam engines had neither 
yood machinery nor goud workmen; they could neither depend upon 
the eorrectnesa of their proportions, nor upon the exactness of the 
workmanship: besides, timber and other inefficient materials were 
formerly emploved to a considerable extent in the construction of en- 
gines; from all which causes imperfections and irregularities were 
numerous in the eurlier engines, and they were consequently very in- 
efficient. «As all these sources of imperfection and inefficiency operated 
much more extensively againat short stroke engines than against long, 
it is’ no wonder that the latter soon obtained a preference, and that 
the prejudice should still continue to exist, notwithstanding tle same 
causes ure no longer in operation. At the present day, with our good 
materials and workmanship, exact proportions and adjustments, a short 
stroke engine will be fuund to work as accurately and as perfectly asa 
long stroke engine. 
here is one very important cireumstauce to be kept in view as re- 
gards long and short stroke engines; which is, that whenever un en- 
ine of the latter description has hitherto been made, it has always 
en considered necessary to keep the cylinder nearly of the same 
diameter, as in the long struke engine, and to cause the engine to make 
a greater number of revolutions in proportion to the shortness of the 
stroke, so that the piston in every case might travel at « nearly uniform 
speed af ubout 2U) feet per minute. Now, to a short stroke engine, 
made on this plau, the.e may undoubtedly be manv ebjections, ‘The 
more frequent alternation of the stroke 1h® greater loss of steam b 
the more frequent filling of the passages and nozzles, and the clearance 
at the top and bottom of the eylinder---the much greater angular mo- 
tion of all the bearings and moving joints, thereby materially increasing 
friction and wear-—are a'l circurostances tending to lessen the efficiency 
of a short stroke engine made upon this plan. It is clear however that 
an engine wade upon the principle, herein before laid down, is not 
open to the same objections, 
And, as regard the speed of the piston in engines, whatever may be 
the:length of stroke, being regulated to the uniform standard of about 
200:fect per minute, there can be no valid reasons given for such rule ; 
no ene can prove thet double the above speed, or only ane-lulf that 
speed, might not be emploved with equil or greater advantage; if is 
certain that in many steain engines of the transatlantic world the pis- 
tons move ata speed of 30u, 100, and even as much as 500 feet per 
minute, and no substantial reason can be alleged why such engines 
should not do good duty ; indeed it may be afely affirmed, that whether 
the speed of uu engine be 100 feet, 200 feet, or 800 feet per minute, 
it matters nothing; provided all the parts of the engines ure well pro- 
portioned fur the proposed speed, the efficient duty and economical 
use of the engine will be much the same: keeping this always in 
iad, that the slaw speed will be more Jarouruble for the easy and plea- 
nant working of the engine, and for durability. 
This question may however be asked—-Siuce it is shown that the 
long stroke has ue superiority ovér a short stroke, but on the contrary 
thatthe balance of advantage is rather in favour of the latter, is it in- 
tended to recommend the iqvariahle adoption of a short stroke engine 
to the total exclusion of along stroke? Hy uo meaus. All that is 
contended for is, that in every case alength uf stroke should he adopted 
whether long or short thut shall prove to be most convenieut, and best 
adapted to the ng for which the engines are to be employed ; and 
that an enginger should not be fattered and cramped by any fullacious 
abstract notions, thut what is termed a long stroke angine must neces- 
sarily ba mote efficient than un. engine witha short stroke; and that 
he-should not therefore be obliged to aacrifise many other fur more 
important considerations, for the suke of obtaining in every case the 
longest possible atrake. 
tbe application of stew power for the purpose of navigation hes 
had-auch wonderful results, the charagter of the stexn engine hus be- 
come.ap greatly changed, aud the propartions.so altered, that a marine 
eriging, ef the. present day, and @ land engine of former times can 
noarsely he. recognised as belonging to.the aqme clige of machines. 
The length af. stroke.of maxing ‘engines is probably not more than half 
what used formerly to.be, given te-engines of:sisnilar.power for mining 
and quufaeturing » tstil noone oan: sny thet thie departure 
mold sules und anaxime. lies beep sitenled with any disadvautage ; 
| Oh Ai -armteary, it een..be shown to have -besit snpet beneficial. and 
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eerie in its results; and if a stilt further departare fram old estab- 
shed notions can be proved advantageous fur steam navigation, we - 
can have no reason whatever to regret the change. 

There is no question that the ordinary benn engine as employed in 
steam vessels has proved most efficient, and that in its application it 
has been productive of vast benefit. Hf however, by a modification of 
the existing steam engines, these benefits can be still further angment- 
ed, and thut in an eminent degree, no consideration ought to. stand ig 
the way of the proposed improvements. The great and paramount 
objects to be aimed at in the construction of steam engines for pavi- 
gation are the following, viz. the greatest saving of fucl, the groutest 
saving of space, the greatest saving of weight, and the greatest dura- 
bility of the machinery. The more eminently the marine engine shall 
combine the above important qualities, the more nearly will it have 
arrived at perfection; and much as may be advanced in favour of the 
beam engines generally used for marine purposes, it cannot be con 
sidered presumptuous to declare that the system of engines employed 
in the “Cyclops” and “Gorgon” Frigates is far superior in ull the 
qualities before enumerated. 

Tt only remains to be stated, that the rea) question 1s, uot whether 
the stroke of an engine shull be $ feet or 4 feet; but relates to a dif- 
ference of stroke, of probably from 7 feet ta G feet: that is, whether 
the reducing of the stroke of a 200 horse engine one fvol, with a pro- 
portionate increase of diameter in the cylinder, cam be uttended with 
such injury aud inefficiency as shall wholly neutralise or outweigh all 
the important advantages of the Gorgon Lingines. 

in conclusion, it should be observed that as regards the ordinary 
beain engines, there are many circumstances of convenience whic 
render it advisable to make the stroke as long as practicable, #. ¢,, the 
adopting a tall narrow cylinder instead of a short and wide cylinder; 
for in the arrangement of the ordinary beam engine for marine pur- 

yoses, it is evident that a considerable space vengiawers is required 
or couveniently placing the slide jackets and passuges, the. condenser, 
the hot-well, and the uir pump; this necessurily causes a great elonga- 
tion of the side levers or beams; there is therefore much local con- 
venience in making the stroke long, and thereby having a tall narrow 
cylinder instead of a short wide cylinder, less strain is thrown upon 
the beams; the beams become more close and compact, and a 
more space fur a passage between aud on the off-sides of the pair of 
engines: the cross-heads aud fork-heads become shorter, and have 
much less strain thrown upon them ; these are all very important con- 
siderations which clearly indicate the convenience and possible advan- 
tage of having as long a stroke as possible in the ordinary beam engine. 
But in the Grorgon Engine none of these considerations have any in- 
fluence whatever; here there are neither beams nor cross heads; we 
can increase the diameter of the cylinder to almost any extent without 
apy lucal inconvenience whatever. 

We shall conclude these observations with the remark, that as it 
cannot be proved that there is any superiority ina long stroke engine, 
over a shurt stroke engine, and as it is also evident that there is no 
disadvantage whatever Ie employing a short connecting rud, it is there« 
fore clear that the two objections are decidedly absurd and ground 
less. 


Os THE Friction in STEAM ENGINES. 


In the preceding pages we have offered an investigation of the com- 
parative merits of the Gzorgon, and of the common beam engine; in 
the course of our remarks it became necessary to advert to the im- 
portant subject of friction; it will not therefore be deemed misplaced 
to add afew general remarks upon the nature of the friction, which 
occurs in u steam engine of the usual construction. 

To attempt anything like a correct estimate of the absolute quantity 
of friction in an engine, would we conceive be very fullacious, because 
there are so many circumstances which affect the quantity of friction, 
which are quite beyond the reach of calculation; as for example, the 
uncertain degree of tightness to which the several bearings or pack- 
ing may be screwed down—the state of the rubbing surtaces, as to 
smoothness, polish or roughness—the perfect or imperfect stute of the 
lubrication, &c., all of which are circumstances which have 2 vast in-. 
fluence on the quantity of friction in a steam engine. From observa- 
tions which the writer has made he is induced to believe, that in a well 
made engine, in good working condition, the totul amount of friction 
does not exceed five or six per cent. on the whole power of the engine; 
but that with no very great change of circumstances this quantity may 
be increased readily to as much as 10 or J2 percent. 

It-happens héwever that in the preceding investigation, the con- 
sideration of the absolute quantiy of friction in the engine, is not re- 
quired; all that is cand au estimation of the relative proportions 
of frietion whieh ‘are due to the several parts of the engines; now this 
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sort of estimation is not very difficult, at all events we can arrive at an 
approximation sufticiently near for practical purpeses,: 

or, if we assume that all the moving or ee urfaces through- 
out the engine are equally smooth, that all the packings and bearings 
are uniformly secured down, that all parts are well lubricated: then 
the comparative quantity of friction in the several purts will be, as the 
area of one of the rubbing surfaces, multiplied into the distance which 
it moves up on the other rubbiug surtace. 

We obtain thus the following rules :— 

1. For the relative quantity of friction due to the piston, multiply 
the circmnference of the piston by the depth of the packing, and by 
the distance which the piston moves up and down in the cylinder. 

2. For the friction of the main shaft bearings, multiply the square 
of the circumference by the length of the bearing. 

3. For the friction of those bearings which do not revolve entirely 
round, but oscillate backwards und forwards, as the beam, gudgeons, 
&c., multiply the area of the bearing into the angular distance moved 
backwards and forwards during one revolution of the engine, &c. 

4. It should be observed, however, that when one of the two rubbing 
surfaces is hemp packing, the amount of friction will be at least double 
what it will be when both surfaces are metal. 

6 Furthermore, there are certain bearings which receive the direct 
, strain of the engine, while others do not. The following receive the 
direct strain, viz.; the crank pin, the fork head gudgeons, the main 
gudgeons, the upper and lower bexrings of the side rods; now the 
quantity uf friction upon these several bearings will be considerably 
more than that cchich is simply due to the tightening down of the 
bearings, as before assumed ; it is difficult to say what may be the iu- 
erease of the friction from this cause, but it will be safe to assume that 
the friction on these bearings will be three times greater than what is 
due to the other bearings. 

Upon the foregoing priuciples therefore, is calculated the following 
table of the comparative friction of the different parts of an engine, 
having «a 4W-inch cylinder, a 34-feet stroke, and furnished with the 
commion I) slide. 
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Table of Comparative Friction of the moving parts of a Steam Engin. 


2 (rule 4) 
25 in, circum.” 
4 in. deep. erase 


fi oin. dist. 
9°28 { 


Piston, with hemp packing { in. deep, 
moving a distauce of 84 in. 





pL] 
13 in. cirenn:. 


4k in. deep. Piston rod, hemp packing 43 in. deep. 


moving 44 in, 


84 in. dist. } 

2 ci] 
- a te 20°262 Air pump bucket, hemp packing J in. 
42 in lis, ” deep, and moving 42 in. 





2 
Bt tae | o.ggod Bucket rod, hemp packed 35 in. deep, 
42° in. dist. movuiN Ae IES 

ue 


12) im. circum. 
+ in. deep 
42 in. dist. 


Two plunger poles, with hemp packing 
3 in. deep, moving 42 in. 


| 
b= 





in. wide 
in. 2 ‘sea | 
deep J 


14 in. dist. 


13 
8 Fiat face 


1-680 








The slide face metal and 
metal back hemp packed, 
6 in. at top, 6 in. at 
bottom, moving 7 in. 


9 
24 in, circum. ~ 


32 in. deep 10°059< Back, hemp 
14 in. dist. 8064 
: 41 im. circum. 
23 in. deep } ' Slide rod 














each way. 
14 in, dist, » 315 
hs L : 
25 i. circam ee i 7 
. <4, ) The two main shaft bearings moving en- 
a ag a fas aay round metal and metal. ie 
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18 ia. cireun. 
9 in. deep 


} 2,288 { The bearing at outer-end of paddle shaft : ‘ 
18 in. dist. ; | . 4 a 





. & (rale 4) 
14} in. circum. 
6 in. long 
154 in. dist. 


4323 { Crank pin, moving entirely round and 
receiving the direct strain of the engine. 


RATED LIT | 


o-d—— 


10) in. circum. (The two fork head joints moving at an 





34 in. long l = angle of 45° cach way, but receivin 

2) in. dist. J the direct stain of the engine. 
3-2— 

10 in. circum. 


595 4 EWo lower bearings of side rods same as 
: fork head joints. 


34 in. long ] 
2h in. dist. f 
3-2— 
cones” eat f Thetwoimain gudgeonsrece.ving the strain 
ia dit { of the engines and moving 90° each way. 
in. circum. 
in. deep 
in. dist. 


; 383) Ecceutric ring moving quite round. 


1900 Sundry small joints. 





163-125 





Therefore, if it be assumed that the total quantity of friction in u 
steam engine is as 163°123, then will the relative quantity of friction 
in the several parts be nelly us is represented by the numbers in the 
preceding table. 





ON THE THEORY OF TOLLS UPON CANALS AND 
RAILWAYS. 


Sin—As Fain aware that Mr. Ellett’s remarks on Canal and Railway 
Tolls, extracted in your Journal for September, have attracted some 
attention, and have been received as sound and judicious principles by 
some persons, who are ina position which enables them to carry out 
these principles into practical operation, I beg to offer a few observa- 
tions, with the view of pointing out what I conceive to be erroneous in 
Mr. Ellett’s statement. 

Mr. Ellett’s object is, so to regulate the charge of toll upon a canal 
or railway, as that every part of the country through which the line 
passes, near or remote, may derive from the improved mode of con- 
veyance the same advantage, an equal share of trade. And he con- 
tends that this cannot be effected by the system of tolls that generally 
prevails, namely, a fixed mileage, or a certain rate per ton per mile ; 
and he therefore recommends the adoption of the directly opposite 
method, viz., that the lowest charge should be levied on the trade that 
is brought from the greatest distance, and increasing gradually as we 
approach nearer to the mart or place of consumption, that the heaviest 
toll should be charged on that which comes the shortest distance. And 
Mr. Ellett then proceeds to show that this plan would produce the 
wo. re trade, (that is, would command the largest extent of country,) 
and the greatest amount of revenue. . 
Now all Mr. Ellett’s argument depends upon one little assumption, 
which he quietly introduces, without remark or explanation, quite un- 
conscions that it contains the grossest fallacy. The market price of 
any commodity ut the place of consumption may be said to be fixed, 
(for our present purpose,) and, in order to obtain o sale for this com- 
modity brought by the canal or railway, the cost of production and the 
expense of conveyance must not exceed the fixed market price. Mr. 
Ellett takes for granted that the cost of production is fixed also, and on: 
this rests the whole theory of tolls. “ Let us also assume that the odst 
of producing this article ae is 6 dollars.per ton,” and the market 
price being fixed (10 dollars,) he consequently assumes that the ex- 
which the article can bear,so as to be sold in 
the market, is fixed too, that it must not exceed 4-dollars, in the ‘ine 
stance given. But he assumes also, and it follows in like mannet from 
the preceding assumption, that the cost of production is. that the 
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, Bilett builds his -theory,—that as the cost of carriage consists of two 
parts, the uctual expense of conveyance, including the maintenance of 
the canal or railway, culled the freighi, nnd the profit of the canal pro- 
prietore, called foll; and as the freight must necessarily be directly 
proportional to the distance, the toll (their sum being fixed) should be 
inversely proportioned thereto. 

_ Even were this principle correct in theory, it would in practice be 
exceedingly unjust, and therefure injurious. For nothing can be more 
unreasonable than that the trade which passes along the canal but 50 
miles, should pay three times as much toll as that which comes 150 
miles, thus paving actually nize dimes its due proportion. Let it be 
observed also that Mr. Ellett’s system is one that can he fully carried 
out only on sucha canal or railway, as has to sustain no competition 
with common roads. On the latter the charges of conveyance will 
always be directly proportioned to the distance, and being lowest for 
the nearest parts, will of course successfully compete with the canal 
or railway, whose toll is dere the highest. The maximum charge for 
conveyance being 4 dollars, und supposing with Mr. Ellett that lund 


carriage is five-fold nore expensive than by the “improvement,” it . 


will, according to the scale given by him, be cheaper than the canal 
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for the first 40 miles, (one-tenth of its whole length,) and from so much ' 


of the country, therefore the canal will derive no trade. With us the 
 ahkagtoass of the cost of land and canal carriage is much nearer, per- 

pa greater than two to one; and the portion of the sig com 
wnanded by the superior chéapness of land carriage, under Mr. Ellett’s 
system of tolls, will be proportionately larger. Wherever there is the 
competition of another conveyance, on which the charges are made 
at a to the distance, the inverse system of toll will be impracti- 
cable. 

Leaving, therefore, for the present, the practical ubjections to Mr. 
Ellett’s proposed system, | turn again to that which forms the basis of 
his whole theory, und which] conceive to be a most fallacious as- 
sumption. [am indeed surprised that anv one writing upon such 2 
subject, who ought to have some acquaintance with the principles of 
Political Economy, should hazard, or should carelessly make, an as- 
suinption so opposed to the mere elements of that science, as well as 
to ordinary experience. So far from the cost of production of any arti- 
cle being a fixed sum, throughout an extensive district of country, it 
is dependent upon, and varies exceedingly with, a great many circum: 
stances. Every one hnows that there is a difference of prices in many 
markets throughout the kingdom, and the price ad the place of produc- 
tion is, generally, the actual cost of production, added to the usual 
profits. For reasons which will be noticed hereafter, the cost of pro- 
duction, and consequently, prices differ less in av improved country 
like England, than in one possessed of fewer artificial advantages, such 
as America ur Ireland. But the fact is notorious to every one, that. 
differences do exist in (he expenses of production, at different places, 
of commodities of the same quality, and of equal value at the place of 
consumption. 

The cost of production is made up chiefly of rent, the wages of 
labour, and the profits of the producer, (and, in manufactures, of the 

rice of the raw material.) /tenx/ is well known to vary exceedingly 
in different parts of the country, even for lands of the same kind, and 
equal fertility, JV ages differ too, uot only between the manufacturing 
and agricultural districts, but also between different districts engaged 
in the same occupations. Profits differ likewise, but being nearly in a 
fixed proportion to the total cost, they nved not be considered sepa- 
rately. As, then, the component parts of the cost of production thus 
vary throughout the country, their sum, the total cost, cannot he said 
to be fixed. Yet Mr. Ellett seems to have forgotten these facts, pal- 
pable as they are to every man’s observation. 

There are, however, certain articles whose value is very small, and 
the eost of production of which consists merely of the wages of the 
labour employed upon it; and this labour being of the coarsest kind, 
its wages vary but little. Of such commodities the expense of pro- 
duction cannot differ much, and may be said to he fixed. Such are 
stone, lime, and, in a wooded country like America, timber, and per- 
haps coal, ores, &c. It is to such products Mr. Ellett chiefly applies 
his theory, but he does not confine it tothem. He intimates that some 
ather principles come into operation with reference to the more value- 
able-articles of trade. But as 1 have not seen his observation on that 
part of the subject, and as it appears to’ me that his principle, if cor- 
rect; must be equally applicable to every branch of trade, and as I know 
that it has been so interpreted and applied by aome of his readers, | 
have-discussed the subject generally, endeavouring to refute the theory 
in ite application to either division-of canal. . In certain cases, 

then, it would appear ‘that Mr. Ellett’s-assumption is correct, that the 
, seatef production is -fixed (or neatly so). But it.so.ha that in 
_ these mre ‘ur. author's system. of‘ tolls.woald be ether im 
- prasticnble;.. The commodities are ef such little value ato be scatc 
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worth removing, unless ata very swall cost; they cannot, in general, 
be brought from a distance, the necessury charge for freight, even if 
there be no toll, acting as a prohibition; and to have any trade, even 
from the nearest places, you must levy only the lowest rate of toll. 
Thus on the Irish Grand Canal the toll un stone is 6d. per ton, and on 
manure 4d. per ton for any distance,—becuuse at higher rates they 
would scarcely be carricd at all. And here, it is evident, there is no 
room for graduation according to Mr. Ellett's plan. ek 

But resuming the consideration of the cost of production, where it is 
not fixed, let us examine into the canses of the differences that exist ; 
why rent is high in one district, and low iv another, and why wages 
vary so much as they are found to do in different. parts of the country. 
Of course they all depend upon the economical priuciple of the rela- 
tion of supply and demand. But in the same country, all parts of 
which are subject to the same laws and conditions of trade, and all 
contribute to the supply of the same great market, this relation be- 
tween the supply and dessin: that is the different values of rent and 
wages in the various parts of this district, depends mostly upon their 
respective distances from the place of consumption, and the facilities 
of conveyance thither. Near a large town, rent and wages, and con- 
sequently the cost of preduction, are high, because there the great 
demand can be most casily supplied, and with very little expense for 
carriage. Warther oft, ax the cost of conveying the products to the 
markets increase with the distunee, both rent and wages are lower. 
And if a canal or railroad be made into the country, as it cheapens the 
cost of conveyance, and thereby facilitates its supplying the market, it 
raises rent and wages, o¥ tle cost of local production. Thus the truc 
state of the cause iy very different from Mr. Ellett’s theory. ‘The cost 
of production is not fixed; it is found to depend ap the charges for 
conveyance, varying inversely with them, (not in the same ratio,) that 
is, with the distance. Of course Lspeuk here of the natural charge 
for conveyance, which consists of fred! ouly, and is always propor- 
tionate to the distance. Such is the cost of carriage upyn common 
roads, aud as these are generally the first modes of couveyance, and 
the most universal, it is by the principles and circumstances that relate 
to them the cost of production is generally governed. In England the 
facilities for transpurt are so great, and so equally diffused throughout 
every part of the country, that the difference in the cost of production 
in different places is small, as I before mentioned. But in countries 
where the iinproved methods of conveyance are few, the difference of 
price, or the cost of production, at places at unequal distances from 
the market, or not having the same facilities, is often very striking. 
Tn Ireland, the price of potatoes, for instance, ix frequently found to 
differ to an astonishing degrec, in various parts more or less remote 
from the large towns; and the only cause pace to be the expense 
of carriage, which being in proportion to the distance, increases or 
diminishes the cost of production and the facility of removal. 

If, then, the cost of production is found to vary, and inversely with 
the distance, the difference between it and the market price is not 
fixed, but varies directly with the distance; and the total sum which 
the commodity will bear as the cost of conveyance to the market is a 
varying quantity, increasing with the distance. The freight, one of 
its parts, is proportioned to the distance, and the other portion, the 
toll, should also, in general, be regulated by the same proportion. 
There are, of course, many circumstances which modify this law, at 
least in practice; but looking at the abstract question, J think that the 
theory of tolls, which the principles of economy and the laws that 
govern the relations of value and price indicate, is the simple, natural, 
und just system of charging according to the distanee, in proportion 
to the benefit conferred, or to “the value given,” 

This is not only the true theory, but it is also the only system that 
is practicable, wherever there is the competition of common roads ; it 
is easy to show that, in all cases, it would be the most profitable svs- 
tem also,—the most productive of revenue to the proprietors of the 
canal or railway; and at the same time the most impartial, and the 
most equally advantageous to every part of the country. Each district 
has ils own advantages, in which it is superior to the others, and, under 
a natural system, its facilities for production and transport are propor- 
tioned duly to its means; while the retrograde principle must have 
the effect of encouraging the remoter districts, and depressing the 
nearer,—by destroying the natural and equable balance, which prevails 
in the social commonwealth. 

I camnot trespuss on your space, Sir, by entering further on the proofs 
that the natural system is also the most productive; neither could 1 
do so without introducing diagrams, which would be found to differ 
very much indeed from those of Mr. Ellett. 1 shall only add, that 1 
hold the true and most effectual mode of gaining for a canal or railroad 
the largest amount of trade. and revenue to be MODERATE TOLLS, charged 
fairly epirpen.4 to the. distance. 1 am convinced that the charges 
upon most canals and railways ure much too high; that considerably 
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lower rates would greatly increase their prosperity; and add vastly to 
the resources and commercial facilities of the country. Wherever 
the experiment of reduction has been tried, I believe it has proved 
syecesstul, in augmenting the trade and its profits; and I have no 
doubt that soon the proprietors uf many public works will be compelled, 
for their own sakes, to resort to such measures; and it is, therefore, 
of much. importance that the principles of “the theory of tolls’* should 
be clearly understood; and, conceiving that those advocated by Mr. 
Eliett are fallacious, unjust, and injurious, I have endeavoured to refute 
them,—and regret tha? the task hag been so feebly and hastily per- 
formed. aie is 
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ON COMPETITION DESIGNS. 


We receive many letters on the su'ject of Competition, which are 
almost unanimous in compliining of the UTTER WaNT OF GUOD Fart 
on the part of those who invite architects to send in designs. And 
though we are sorry there should be room for such comptaint in any 
inatance whatever, we ure glad t» find that the evil itself prevails to so 
ahameful an extent, because it i: now likely that the profession will 
be stirred up to adopt some de: isive measures to correct it. They 
certainly ought tu do sv; and we should advise a public meeting to he 
convened by them for that purpose. In the meanwhile our own pages 
shall be open to the exposure of the impositions now practised under 
the mask of Competition; and no doubt, many a strange tale might be 
unfo'ded that would open the eres of the public to the mysterious 
dings of those Secret Tribunals which exercise an arbitrary and irre- 
sponsible power, and generally no less injurionsly to the interests of 
arehitecture and good taste, than unjustly towards individuals in the 
profession. 

From among the letters addressed to us on the subject, we give the 
three following as being well worthy of the attention of our readers, 
though we dare not promise the writers that their remonstrances will 
produce any effect. 


Sin—The re made by your correspondent K. P. 5. relative 
to the Bury St. Edmund’s affair, ought to produce sume goed effect, 
yet that any is likely to result from it is more than cun reasonably be 
anticipated ; for not ouly are committees—even though composed of 
‘ail honourable men,” perfeetly callous to any thing like shame, but 
there is a sad want of energy in architects themselves, or they 
would even now have taken some decided steps to check the scanda- 
love abuses—I may say, the barefaced impositiuns and deceptions ut- 
tending competitions. 

i dine is positively no remedy for the evils complained,—why 
then in the name uf common sense let them be endured, without any 
pitiful whining on the part of those who chovse to lend themselves to 
a system of —Well, I have said dumbug, and although that 
word is certainly not the most delicate, there is hardly another in the 
language that would be so appropriate, unless it were one more offen- 
sive still.—But remedy /am persuaded there is—at least toa very 
great extent, provided we choose ty adopt such measures us will secure 
it, No doubt, there are many difficulties tu be Grst overcome ; but 
that, ! conceive is a reason the more, why they should be boldly en- 
countered, and the tusk of reform be set about with fearless resulution. 
Such reform ought to have been carried through by the Institute ; be- 
cause that might have taken up the matter actively without 
incurring the invidiousness and risk to which individuals might ex- 
fe} themselves by so doing. There was, indeed, an attempt of the 

ind, and a most feeble one it was,—-amounting to nothing more than 
a little palarering. It would therefore have been greatly more to the 
credit of the Institute, had the subjeet never been brought forward at 
ull; because now it looks os if the present vile system of competition 
was formally acquiesce in by thuse who aught to leave no.stune un- 
turved until they eurrect it. But there have been two other oppor- 


tunities which, they been properly turned ‘to account, might have 
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the neccssity-of confirming their firet- choice, thongl aware thatit 
would be in opposition te public opinion. No.explanation, howewer,,. 
was: what is much more, none was demanded by the Come. 
petitors.—Pity would be thrown away upon such pusillowimous-orea+ 
tures; for they have shown that they deserved to be kicked. 

Had a hold and resclute stand been made then~-and the public. 
would ahnost toa man have supported them ;—hed they called the 
Nelson Committee to account, and let the latter know thut they were 
not wholly irresponsible: there cau be no doubt but that it would have: 
served as a most wholesome warning to the Gresham Committee, 
the Royal Exehange competition would have been cunducted very dif- 
ferently from what it has been. Bat in that, too, the Competitors have 
allowed themselves.to be kieked like spaniels; and the authors of the 
Eight Designs which obtuiued the approimtion of the essional 
umpires, suffered themselves to be set uside, and net permitted to. try 
their strength again! 

Tame, spiritiess, pluckless! they have been served rightly, but THE 
CAUSE!—that has been most cowardly betrayed. Had those compe 
titors been firm, the Committee would have chamunted Peccarmuse in 
full chorus. Had not these Competitors been milk-livered the Com 
mittee would have blushed like boiled lobsters. But now, <dcdum 6st! 
Perit! And with sucha memorable example—such a fatal precedent 
before them, future Committees ay laugh at both competitors and 
the public.—There is bat one chance left: and thet is to urge Reform in 


| Competition, ivcessantly; to discuss it in every possible shape, and 


without intermission ;—and, not least of all, to insist in future upon 
Pre-exhibition of Designs,—not for merely a day or two, but for suffi- 
cieut length of time, accurding to the number of drawings. 
Lremain, &e. ‘ 

. 3. 


Sin—Apropos to the subject of Competition there is an anecdote 
now circulating of so extraordinary a nature that it ought to be either 
py confirmed, or publicly contradicted. Reporting it, jast as I 
ieard it, the case is this: from among the designs sent in for the Pro- 
testant Memorial at Oxford, thut b. Mr. Blore was unanimous /y chosen, 
consequently whether such selection was actually the very best or not, 
it is evident that it was judged to be so bv those who made it. But 
they afterwards discovered to their astonishment and mortification that 
they had clapped the saddle on the wroug horse, for misled by the 
name, they had decided in favour of that design, taking for granted 
that it was by é& Mr. Blore who has been employed at Buckingham 
Palace, &c. As soon therefore as they detected their error, and uscer- 
tained that /écir Mr. Blore was a ditierent individual, and one com- 
paratively unknown iv the profession, they came to the worthy resolu- 
tion of setting aside the design, which had previously been approved 
of by them merely through m/s/ake! Je nut this a wost delicious 
snecdute? Does it not speak volumes as to the sort of discrimination, 
and the kind of integrity und good faith, displayed by genddemen on 
such occasions? And mark yuu, I pray, this extraordinary tergiver- 
sution was not manifested iu a paltry hole-and-corner couspetition in 
some obscure town and village, but jn-—-Oxford!—the seat. of learning, 
und of orthodoxy. 

Unless the watter is ultogether wisrepresented—in which case it 
becomes the duty of those why are concerned in it, to clear themselves 
from so highly injurious a charge,— Mr. Blore has sufficient groamls 
for bringing his action for damages itgainst his quondam judges; and 
would no doubt obtain them to a very heavy amount, because le has 
not only suffered pecuniarily. but my be said to have been stigmutised 
in his professional character, haviug been formally set uside as income 
petent, consequently placed in a veiy diferent situation from the other 
unsuccessful competitors. 

Deienda cot Carthage : the Tuubug and Deception now attending 
Competition must be bluwn up,—the present syatem inust be entirely: 
reformed; and us the Institute will nut exert itself at all bi the cause, 
so much the more manfully must individuals do so. The pén and the 

ress must bring the subject continaally before the profession und the 
public, until both shall be completely roused: and ther, perhaps, when 


gone far towards bringing about the so-much-desired reform. As the needed reform shail have been commenced by others; the institute: 
will perhaps anticipate, { allude to the Nelson Monument and Royal’ | will valiantly profer their services, und come forward to shure in the 
Exchan ‘Com etitzons, in both of which those who d in them,. | merit of the victory. 

suffered themselves to be more injuriously und contemptuously treated, 3 Lremmiin, &e y 
nothing could.be a more. insulting piece of mockery than the pretended’ eee aN 
Second Competition—without: any waraing on the part of the Com Sin—In-the No. for this month of your excellent Jvumal, thera is 
mittee, tbat they were decidedly in favour of some kind of Column y— | an article on. Architectural Competition ai “K. P..8,” in which | 
although the result too phiuuly shows that they were pradetermined to me: “fatte’’ sre detailed relutive to that subject, capesiglly as felutes 
adopt Railton’s design;—for had they net baem so ship heer bar, to.a charch to be built or now buildingat Berty, 
woul? atleast have  egpreased theie regret that they d if K..P..S.” was aware of bow thase matters ase mabaged With |. . 


buve been driven inte so particularly awkwarda situation, being under 


us in Irelgnd, it might excite hia honest inihignation’ Wily: UF 6,-am, the . 
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iyabead generally adopted ere isto -ploce sl the competition decigus 
-Reeitin arcane 


wad yodel sdch plans as the committee may direct, who kindly indulge 
_ the favourite with the necessary time. 
it may be supposed that the writer isa disappointed candidate, and 


that this is merely the ebyllilion of his chagrin and mortification from 
defeat. -Nat 60; for having had the benefit of seeing the fate of 
others ‘on these occasions, has ‘invariably steered clear of tlris 
species of competition. 

An instance of the flagrant injustice done in this way took place o 
short time since, wherein architects were invited by public advertise- 
ment to send in plans for an edifice to be erected near Dublin, to be 
appropriated as si same of worship. After the plans, &., had been 
seat in, considerable shuffling took place on the part of the committee. 
At length, after frequent postponements and delays, it wus announced 
that none of the desiom, in their judgment, were suitable to the re- 
quired bui'ding, although they numbered upwards of a dozen designs, 
gome of which were shown to me previously, and possessed (in my 
opinion) very great merit, and were in strict uccordance with the 
rules laid down in the advertisement. In a short time afterwards the 
building was begun, after the design and inspection of an architect 
who had not competed, and as the building is now nearly completed, 
I can, without fear of contradiction, assert that it is a “fac simile” (as 
far as I have been able to examine it) of one of the designs | bad been 
shown, and which was sent in to the committec. 

The profession of an architect is completely degraded in Ircland; 
for instance, in the erection of any county public building (the archi- 
tect, if indeed any be engaged at all) is merely a suburdivate to the 
county surveyor, who, with very few exceptions, know nothing of our 
profession, and until the clause which relates to this subject in the 
present Grand Jury Act is remedied, things must remain if this state. 
At present every public work is plaved in their bands, and, generally 
speaking, when anything architectural (or at least what should be 
architectural) is to be done, they attempt it themselves, und a pretty 
finish they make of it, instances of which are but too numerous. 

Again, a paragraph is now going the round of our papers, eulo- 
gizing anew Saving’s Bank erected in Limerick, “by Sir T'homas 

né, the Exanent ARCHrrkcT, the progresa of the work was superin- 
tended by William A. Owen, Eeq., Civit. ENGINEER, whose professional 

taste and ekill are so highly appreciated.” 

' ‘Not wishing to occupy too much space in your valuable journal, | 
have merely gianced at some of the strange doings perpetrated here, 
which, if properly “shown up,” would undoubtedly throw the griev- 
ances complained of by K. P. 8. into the shade. 
f um, Sir, 

Your very obedient servant, 


Dublin, Oct. 12, 1840. J. A. Architect. 





LAND SURVEYING. 


‘ Sin—TI should not trespass on your very valuable time, and on the 
pages of your most deservedly populur Journal, did 1 not know that 
you make it your study to give publicity to every thing, however 
trifling, which may. be uf use to any member of the profession, whose 
interests you so very ably advocate on all occasions. Should this 
obtain your approval, your insertion of it will much oblige the writer. 

Jt has, I dare say, occurred to every one enguged in an extensive 
survey, that there is a great danger of mistakes taking place in the 
change of pins in a jong chain line; as the number of changes or re- 
moves must be kept in memory, and ane is very likely to become con- 
fused if there area great many of them. To obviate this incon- 
venience, I would beg to propose a very simple plan, viz, that the 
leader should be provided with a small bag, containing a number of 
common marbles, such as school-hoys employ in their games; and 
that on giving up his pins to the follower, or hind chainman, at every 
remoye, he should give him one of these marbles, to be kept by the 
follower io another bg provided, for the purpose, until they arrive at 
the end of the line; when each marble will stund for 10, and the pins 
in the follower's hand, as usual, for single chains. 

By this method nothing is left to the memory, and of course a 
- greater degree of certainty is obtained. 

ae _ [have the honour to remain, Sir, 


Cn gee rer eee Your most obedient servant, 
Dublin, Oct. 31840... , Wirgstam Mansa. 
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a LAND SURVEYING, | sees 
Sin—I observe in your last Namber an extract from Mr. Bruff's 


“Treatise on Engineering Field Work, wherein he says, In describing 


the new instrament for measuring the contents of maps, that, “the 
gy of the plan has been long known to some few suveyors, but 
that tbey prudently kept it tu themselves, &c.” Now, Sir, I shouté. 
very much like to know the names of any surveyors to whom the in- 
strument was known before its introduction into the Tithe Office, and. 
perhaps Mr. Bruff will be good enough to afford this information 
through the medium of your Journal, as it is eertainly important ‘to 
know to whom surveyors are indebted for the invention'of this instra< 
ment, which most justly deserves all the praise that can be bestowed 
upon it. 

. heg it to he understood, that in seeking this information from Mr. 
Bruff, 1 am actuated by no hostile or cavilling spirit, on the contrary, I 
think generally the contents of his work are most valuable, and strictly 
to be depended on; in this instance, however, I think he is misin- 
formed, and believing that Mr. Bruff would not wish to deprive the 
inveufor of his due share of credit, I trust he will have no hesitation 
in stating publicly, who are the parties to whom he alludes, as having 
long known the principle of the plan. 

Tam, Sir, vour obedient servant, 


AN Op Surveror. 
London, Oct. 15, 1840. 





THE NELSON AFFAIR. 


Mr. Epiror—i send you some stanzas which you may, if you tke, 
suppose were intended to have been put into the foundation stone ‘of 
Railton’s Column, but somehow or other escaped that honour; allow 
them therefore to be preserved in one of your columns. 

ANTI-STYLATES. | 


N&LNON loguitier :— 


You see that I stick to my post, 
Stuck up here on the top of a peg, 
And having before but one arm, 
T am now left to stand on one leg. 


Though not on a leg inale of wood, 
Oh no !—'tis a leg built of stone ; 
And so wondrous fall too it is, 
That 1 stand “all aloft and alone,” 


Just after that whimsical fashion 
Old Simeon adopted of yore ; 

But then he was a aaint most sublime, 
And his practice a lit of a bore. 


Yes, my case is confoundedly hard, 

Tho’ some other folks’ heads are quite soft, 
So I wish they had left me alone, 

Before they had left me alg/t. 


For Wightwick | sec there is sneering, 
While others are laughing outright, 
And folks seem myself to be queering, 
While they gape at my pitiful plight. 
O! were but the stick I am atuck on, 
A good walking-stick—by my fay, 
T would not stand here to be quizzed at, 
Hut with stick and all walk away. 





PNEUMATIC OR ATMOSPHERIC RAILWAY. 


Sin—The fairness that should guide a public Journalist, and a ycien- 
tific one especially, will doubtless induce you to afford me a place to 
reply to an invidious article contained in your Journal for July, which 
does me great injustice—has an injurious tendency, and at the same. 
time confers approbation on Messrs. Clegg and Samuda, who are en- 
ovourin to avail themselves of the result of information communai« 

ed to them, whilst they were confidentially employed by me in 
1886-7-8, in the construction of works and machinery designed for 
carrying into practical operation the pneumatic or atmospheric rail- 
way which was intended to be applied on the Birmingham, Bristol, 

Thames Junction Railway at Wormwood Scrubs, a the first pro- 
spectus of that railway (1836) will show, and on which line my in- 
vention is now pirated by Clegg and Samuda. = 

The article:in your Journal appears intended os 2 disparagement of 
my.invention. I have before publicly accused those. persone ef the 
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June Tast. Jam ating (o stop their ‘prdceadings 
dium of a court of jntia but that ‘eine eresal for 
the mean time injurious remurks, and the‘pabtie mind abused throngh 
the cohunns of pate journals. eae ae bee 
Jam prepared to prove that the system: carried into effect, even in 

all ite minute details, is wholly my invention; as well as the more im- 
proved applications of the same principle, as specified in iy patents 
of 1634 and 1836, all of which are legally held by me under the autho- 
rity of the Patent Laws, which forbid those persons or others from 
using any portion of that which is described in the article inserted in 
your Journal 

In regard to the remarks that “the idea of ewploying the power of 
the atmosphere against a vacuum created in an extended pipe laid 
between rails, and commubicating the moving power thus obtained to 
propel carri ‘travelling on a road, we believe originated with Mr. 

edhurst, in 1887, and that in IS12 he published some ideas on this 
method.” And that “abyut 1535 some experiments were made with 
a model in Wigmore-street, by Mr. Piukus, very similar to those des- 
cribed by Mr. Medhurst ; these experiments, however, failed from the 
same cause probably, which prevented Mr. Medhurst from carrying his 
into effect, viz., the impossibility of making an air tight communication 
from the inside of the pipe to the carriage, tight enough to allow a 
, aseful degree of rarefaction to be produced.” 

. * Now, Siz, | have to complain that not even so much us one particular 
. ‘of all the allegations in the above quotations is true, and declare that 
. ¥ean disprove them all by documentary evidence of record, and printed 

publications of old dates. Myself an hamble labourer in the field of 
science, I trust I shall never be guilty of that meanness of mind that 
~would detract from another the merit justly due to him for any mental 
production, and 1 will contend for equal justice to myself. 

First, then, the merit, und it is a high one of “employing the power 
of the stinosphere against « vacuum,” and transmitting that power, as 
well ag the suggestion of obtaining a similar power by plenum (the 
latter though impracticable) is due to the celebrated Papin, who sug- 
gested them 120 years ago. and uot Mr. Medhurst. 

Second. The suggestions and the experiment “ employing the power 
of the atmosphere against a vacuum, and by impellinga piston through 
a tunnel,” is due to Mr. Valance, whe did it at Brighton in 1824, and 
not to Mr. Medhburat, who in 1510 only proposed the tmpractieal part 
of Pupis's plan of forcing aw ander the compression vf muny chnos- 
paeres, as several others befcre him had done: and added at a subse- 
quent dute the idea of moving a piston through an underground tunnel, 

- by forcing in afr behind it, from distances of 20 mites apart, and so 
‘imapel goods and passengers therein. In 1624 Mr. Valance took out a 

tfor his method of an wuderground tunnel, and the moure correct 
and practical principle of rarefaction and atmospheric pressure.—Mr. 

Medhurst, who held no patent, made claim to Mr. Valance’s invention 

of tranamitting a piston throngh an underground tunnel.—Mr. Valance 

ina pamphlet of that date, answered Mr. Medhurst, and pointed out 
in what his invention differed from the other’s claims; thus both Papin 
and Valance went before Mr. Medhurst. 

in 1624, not 1835 us is alleged, 1 proposed to apply Papin’s princi- 
ple by anew method, combination of apparatus and machinery, whereby 
i was enabled to transfer the power generated under partia! racuam fo 
the exterior of extended mains or pipes laid on the margin of a canal or 
railway, and transmitting the power so generated along such main. | 

‘combined the main with a canal, and proposed to use Brown's Gas 
Vacunm Engine as the prime mover, my pluns and specifications were 
recorded, my models constructed and exhibited: these contained such 
a'mechanical arrangement for effecting a propelling power under rare- 

on, ay alone admele of tts application at all; subsequently they 
became the subject of the first patent (1534) ever taken out for that 
object. As I was for the first time informed in 1836, Mr. Medburst 
id 1828 reprinted his pamphiet of 1610, for the Underground Tunnel 
api the application of u Plenum, and with it, uow for the first time 
proposed to transfer the power to the outside of the underground 
tunnel, ind to have stationary engines 20 miles apart for forcing in air, 
he shewed ‘a lithographic drawing of the method, and ‘having 4 years 
before claimed the plan of Valance, and 3 years before of my method 
of transferring the power of partial vacuum to the exterior of a m 


he proposed a long box. and a pipe suspended over wu channel of water 


in order to make a watersjoint; these suggestions made.at tliat late 
date, were nevertheless so crade and undigested, as to be 
practicable as they show. Hig.cuiclation based upon them he can ino 
way obtain. He never made an experiment, 18:1 am well infor 
his pamphlet wasin the hands ‘only ¢ 
the. first time, in 1686, Having ‘hea dhgaged until: 1680,'1 in that 
year again prepared fresh plabd atid 'ép dnt, | 
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thut was poblicly extiibited, aid upen ‘ior succenr a ° 


for working my systear ‘was formed; ‘which is'pow. extent ; 


1 


to he applied on the Birmisgha 


triés. The works were desigeed sel teas 
ai at Wormw rubs; 


Bristol and ‘Thames Junction way, 


margin of the Kensington Canal, which was united’ with that line of 
railway. Samuda and Hague were the contractors for the engines; the 
former as well in the construction of the pneumatic’ mains and vélve, 
and Samuel Clegg was confidentially eanployed and consulted, and -wit- 
nessed the progress of the experiments during such employment, 
learned from me all the minute details that they have now carried into 
effect, but which ure nevertheless held by me under patents. Clegg 
and Samuda saw my experiments in 1835-6 made upon rough models, 
but which were attended with perfect success, only some of the details 
were purposely omitted until farther patents were sealed. : 
Not only, therefore, is the invention in all its details my own, and 
legally held by my patents, which embrace such mechanical combina- 
tions, us without which that well known principle canuot possibly be 
carried into effect, but T shall, when my interest best requires it, stop 
their further progress. ; 
1 am, Sir, your obedient servant, . 
H. Pinks. 
11, Panton Square, ug. 20, 1840. 





ae MUSEUM OF ECONOMIC GEOLOGY, 
CRAIG'S COURT, CHARING CROSS, LONDON, 
(Eatract from the Prevident's Address af the Geological Society of London.) 


Among the most important of the remarkable eyents of the past year, we 
recognise with gratitude and confident anticipation of great advantage, both 
to science and the arts, the establishment by her Majesty’s government of an 
institution hitherto unknown in England, namely, a Musenm of Economic 
Geology. This is to be freely accessible to the public at stated periods, in 
the departuent ef her Majesty’s Woods and Forests, and Public Works, for 
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gear vopsimisted-aJarga srorking model: 
ro ameaiadion i 
ade for works to demonstrate the principle with-iny aubeesyoent 
were made for works to demonstrate the principle with:iny subsetgsent. 
improvements, for which ‘patents also-ware par tenor nye deo chun-.. 


works ware nearly completed, the line halfa mile infength formed on the. - 


the express vbject of exhibiting the practical application of geology to the* 


useful pnrposes of life. In this Museum, a large store of valnahle materials 
has already been collected and arranged, chiefly by the exertions, and under 
the direction of Mr. Dela Beche. un it will be exhibited examples. of me- 
tallic ores, ornamental marbles, building stones and limestones, granites, por- 
phyries, slates, clays, maris, brick earths, and minerals of every kin! produced 
in this country, that are of pecuniary value, and applicable to the arts of life. 
lnformation upon such subjects, thus readily and gratuitously accessible, will 
he of the utmost practical importance to the miner and the mechanic, the 
builder and the architect, the eugiucer, the whole mining interest, and the 
landed proprietors. The establishment will contain also examples of the 
results of metallurgic processes obtained from the farnace und the Jaboratory, 
with a collection of models of the most improved machinery, chiefly employed 


in mining. A well-storcd laboratory is attached to this department, con. - 


ducted hy the distinguished analytical chemist, Mr. Richard Phillips, whose 
doty it already is, at a fixed and moderate charge, to conduct the gnalysis of 
metaltie ores, and other minerals and soils submitted to bim by the owners 
of mines and proprictors uf land, who may wish for authentic information 
upon euch matters. heat 

The pupils in this laboratory are already actively employed in learning the 
arte of mincral analysis, and the various mctallurgic processes. =. + 

A second department in the Economic Museum, will be assigned to: the 
promotion of improvements in agriculture, and will captain séctions of atxata 
with specimens of soils, xub-soils, and of the rocks from the decomposition 
of which they have been produced. 

To this last-mentioned collection, proprietors of land are solicited to coti- 
tribute from their estates labelled oxamples: of soils, with their reapective. 
sub-soils; and all persons who wish for an aualyais of any sterile soll, for 


the purpose of giving it fertility, by the artificial addition of ingrediauts with : 


which nature had not supplied it, may here obtain at 2 moderate cost, an. 
exact knowled ; rect 
ditious which it requires. This portion of the Museam will more especially 
exhibit thé relations of geology to agriculture, in s0 fer as a kttpwledge'of the 


materials composing the aub-strata may afford extensive medua ot perananentt 


Ly 


improvement to the surface —PAil. May., Doteber, 1840.° 
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of its composition, which may he out the corrective ad. . 
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AN ACT FOR REGULATING RAILWAYS. 
PASSED AUGUST 10, 1840. 


No railway to be opened without notice to the Board of Trade.—Whereas 
it is expedient for the safety of the public to provide for the due supervision 
of railways: be it therefore enacted by the Queen’s most excellent Majesty, 
by and with the advice and consent of the Lords spiritual and temporal, and 
Commons, in this present Parliament assembled, and hy the anthority of the 
same, that, after two months from the passing of this Act, no railway, or 
portion of any railway, shall be opened for the public conveyance of passen- 
gers or goods until one calendar month after notice in writing of the intention 
of opening the same shall have becn given, by the Company to whom such 
railway shall belong, to the Lords of the Committee of Her Majesty's Privy 
Council appointed for trade and foreign plantations. 

Penalty for opening railivays without notice-—And be it enacted, that if 
any railway, or portion of any railway, shall be opened without due natice, 
as aforesaid, the Company to whom such railway shall belong shall forfeit to 
her Majesty the sum of 20/. for every day during which the same shall con- 
tinue open, until the expiration of one calendar month after the Company 
shall have given the like notice as is herein-before required before the opening 
of the railway ; and any such penalty may be recovered in any of her Ma- 
jesty’s conrts of record. 

Returns to be made by railuay companies.—And he it enacted, that the 
lords of the said committee may order and direct every railway company to 
make up and deliver to them returns, according to a form to be provided by 
the lords of the said committee, of the aggregate tratfic in passengers, ac- 
cording to the several classes, and of the aggregate tratlic in cattle and goods 
respectively, on the said railway, as well as of all accidents which shall have 
occurred thereon, attended with personal injury, aud also a table of all tolls, 
rates, and charges from time to time levied on each class passengers, and on 
cattle and goods conveyed on the said railway; and if the returns herein 
specified shall not be delivered within thirty days after the same shall have 
heen required, every such company shall forfeit to her Majesty the sum of 
20, for every day during which the said company shall wilfully neglect to 
deliver the same; and every such penalty may be recovered in any of her 
Majesty’s courts of record ; provided always, that such returns shall be re- 
guired, in like manner and at the same time, from all the said companies, 
uuless the lords of the said committee shall specially exempt any of the said 
companies, and shall enter the grounds of such exemption in the minutes of 
their proceedings. 

Penalty for making false retarns,-~And be it enacted, that every officer of 
any company who shall wilfully ake any false return to the lords of the said 
comunittee shall he decimed guilty of a misdemeanor. 

Board of trade may appoint persons to inspeel railways.---And be it 
enacted, that it shall be lawful for the lords of the said committee, if and 
when they shall think fif, to authorize any proper person or persons to in- 
spect any railway; and it shall be lawful for every person so authorized, at 
all reasonable times, upou producing his authority, if required, to enter upon 
and examine the said railway, and the stations, works, and buildings, aud the 
engines and carriages helouging thereto: provided alrays, that no person 
shall be eligible la the appointment ax tnapector as-aforcsaid who shall within 
one year Of hix appointment have been a director or have held any office of 
trust ar profit under any raiheay company. 

Penalty on persons obstructiag inspector.— And be it enacted, that every 
person wilfully obstructing any person, duly authorized as aforesaid, in the 
execution of his duty, shall, on conviction befure a justice of the peace having 
jurisdiction in the place where the offence shall have been committed, forfeit 
and pay for every such offence any sum not exceeding LOA; and on default 
of payinent of any penalty so adjudged, immediately or within such time as 
the said justice of the peace shall appoint, the same justice. or any other 
justice having jurisdiction in the place where the offender shall be or reside, 
may commit the offender to prison for any period not exceeding three calen- 
dar months, such conitment to be determined on payment of the amount 
of the penalty; and every such penalty shall be returned to the nent ensuing 
court of quarter sessions in the usual manner. 

Copies of existing bye-laws to be laid befure the board of trade: otherwise 
to be void.—And whereas many railway companies are or may hereafter he 
empowered by Act of Parliament to make bye-laws, orders, rules. or regu- 


other than the servants of the said companies, and it is expedient that such 
powers should he under proper coutrol; be it enacted, that true copies of all 
such bye-laws, orders, rules, and regulations made under any such powers by 
every such company before the passing of this Act, certified in such manner 
as the lords of the said committee shall from time to time direct, shall, within 
two calendar months ufter the passing of this Act, be laid hefore the lords of 
the said committee; and that every such bye-law, order, rule, or regulation, 
not so laid before the lords of the said committee within the aforesaid period, 
shall, from and after that period, cease to have any force or effect, saving in 
so far as any penalty may have been then already incurred under the same. 
No future bye-laws to be valid till two calendar monthe after they have 
been laid before the board of trade,—Aud be it enacted, that no such bye- 
law, order, rule, or regulation made under any such power, and which shall 
‘not be in force at the time of the passing of this act, and no order, rule, or 
regulation annulling any such existing bye-law, rule, order, or regulation 
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which sball he made after the passing of this Act, shall have any force or 
effect unti] two calendar months after a true copy of such bye-law, order, 
rule, or regulation, certified as aforesaid, shall have been laid before the lords 
of the said committee, nnless the lords of the said committee shall, before 
such period, signify their approbation thercof. 

Board of trade may disallow bye-laws.—And he it enacted, that it shall be 
lawful for the lords of the said committee, at any time either before or after 
any bye-law, order, rule, or regulation shall have been laid before them as 
aforesaid shall have come into operation, to notify to the company who shall 
have made the same their disallowance thereof, and in case the same shall be 
in force at the time of such disallowance, the time al. which the same shall 
cease to he in force; and no hye-law, order, rule, or regalation which shall 
be xo disallowed shall have any force or effect whatsoever, or, if it shall he in 
force at the time of such disallowance, it shall cease to have any force or 
effect in the time limited in the notice of such disallowance, saving in so fat 
as any penalty may have been then already incurred under the same. 

Provisions qf Railway lets requiring confirmatin of bye-laws repealed.— 

And be it enacted, that so much of every clause, provision, and enactment in 
any Act of Parliament heretofore passed as may require the approval or con- 
currence of any justice of the peace, court of quarter sessions, or other per- 
son or persons, other than members of the said companies, to give validity 
tu any bhye-laws, orcers, rules, or regulations made by any such company, 
shall be repealed. 
Board of trade may divect prosecutions to enforce provisions of Railway 
wfef. Notice to be giren lo the company.—And be it enacted, that whenever 
it shall appear to the lords of the said committee that any of the provisions 
of the several Acts of Parliament regulating any of the said companies, or the 
provisions of this Act. have not been complied with on the part of any of the 
said companies, or any of their officers, and that it would be for the public 
advautage that the due performance of the same should be enforced, the 
lords of the said committee shall certify the same to her Majesty's attorney- 
general for England or Irelaad, or to the Jord advocate for Scotland, as the 
case may require; and thereupon the said attorney-general or lord advocate 
shall, by infurmation. or by action, bill, plaint, suit at law or in equity, or 
other legal proceeding, as the case may require, proceed to recover such 
penalties and forfeitures, or otherwise to enforce the due performance of the 
said provisions, by such means as any person aggrieved by such non-com- 
pliance, or otherwise authorized to sue for such penalties, might employ 
under the provisions of the said acts: provided always; that uo such certifi. 
cate as aforesaid shall be given by the lords of the said committee until 
twenty-one days after they shall have given notice of their intention to give 
the saine to the company against or in relation to whom they shall intend to 
give the same. 

Prosecttions to be under sanction uf board of trade, and within one year 
after the offence-—And be it enacted, that no legal proceedings shall be 
eommenced under the authority of the lords of the said committee against 
any railway company for any offence against this act, or any of the several 
Acts of Parliament relating to railways, except upon such certiticates of the 
lords of the said committee as aforesaid, and within one year after such 
offence shall have heen committed. 

Punishment of serrants of railway companics quilly of misconduct.—And 
be it enacted, that it shall be lawfnl for any officer or agent of any railway 
company, or for any special constable duly appomted, and all such persons 
as they may call to their assistance, to seize and detain any engine-driver, 
guard, porter, or other servant in the employ of such company, who shall be 
found drunk while employed spon the railway, or commit any offence against 
any of the bye laws, rules, or regulations of such company, or shall wilfully, 
malicionsly, or negligently do or omit to do any act whereby the life or limb 
of any person passing along, or being upon the railway belonging to such 
company, or the works thereof respectively, shall be, or might be injured or 
endangered, or whereby the passage of any of the engines, carriages, or trains 
shall be or might be obstructed or impeded, and to convey such engine- 
driver, guard, porter, or other servant so offending, or any person counselling, 
aiding, or assisting in such offence, with all convenient despatch, before some 
justice of the peace for the place within which such offence shall be com- 
mitted, without any other warrant or authority than this act; and every such 
person so offending, aud every person counselling, aiding, or assisting therein 
as aforesaid, shall, when convicted before such justice ax aforesaid, (who is 


hereby authorised and required upon complaint to him made, upon oath, 
lations, and to impose penaltics for the enforcement thercof, upon persons , 


Without information in writing, to take cognizance thereof, and to act sum- 
marily in the premises), iu the discretion of justice, be imprisoned, with or 
without hard labour, for any term not exceeding two calendar months, or, in 
the like diseretion of such justice, shall for every such offence forfeit to her 
Majesty any sum not execceding 10/, and in default of payment thereof shall 
be imprisoned, with or without hard labour as aforesaid, for such period, not 
exceeding two calendar months, as such justice shall appoint ; such commit- 
ment to be determined on payment of the amount of the penalty ; and every 
such penalty shall le returned to the next ensuing court of quarter sessions 
in the ustial manner. 

Justice of the peace empowered to send cay cane to be tried by the quarter 
sessions.—Provided always, aru! be it enacted, that (if upon the hearing of 
any such complaint he shall think tit) it shall be lawful for such justice, in- 
stead of deciding upon the matter of complaint summarily, to commit the 
person or persons charged with such offence for trial for the same ut the 


; quarter sessions for the county or place wherein such offence shall have been 
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committed, and to order that any such person so committed shall be impri- 
soned and detained in any of her Majesty’s gaols or houses of correction in 
the said county or place in the mean time, or to take bail for his appearance, 
with or without-sureties, in his discretion ; and every such person so offend. 
ing, and convicted hefore such court of quarter sessions as aforesaid (which 
said court is hereby required to take cognizance of and hear and determine 
such complaint), shat! be liable, in the discretion of such court, to be impri- 
soned, with or without hard labour, for any term not exceeding two years. 

Punishment of persons obstructing raihoay.—And be it enacted, that from 
and aftcr the passing of this Act every person who shall wilfully do or cause 
to be done any thing in such manner as to obstract any engine or carriage 
using any railway, or to endanger the safety of persons conveyed in or upon 
the samc, or shall aid or assist therein, shall be guilty of a misdemeanor, and 
being convicted thereof shall be liable, at the discretion of the court before 
which he shall have been convicted, to be imprisoned, with or without hard 
labour, for any term not excecding two years. 

For punishment of persons obstructing the officers of raiheay company, or 
trespassing upon any railvay.—And be it enacted, that if any person shall 
wilfully obstruct or impede any officer or agent of any railway company in 
the execution of his duty upon any railway, or upon or in any of the stations 
or other works or premises connerte: therewith, or if any person shall wilfully 
trespass npon any railway, or any of the stations or other works or premises 
connected therewith, and shall refuse to quit the same upon request to him 
made by any officer or agent of the said company, cvery such person so 
offending, and all others aiding or assisting therein, shall and may be seized 
and detained hy any such officer or agent, or any person whom he way call 
to his assistance, until such offender or offenders can be conveniently taken 
hefore some justice of the peace for the county or place wherein such offence 
shall be committed, and when convicted before such justice as aforesaid (who 
is hereby authorized and required, upon complaint to him upon oath, to take 
cognizance, thereof, and to act summarily in the premises,) shall, in the dis. 
cretion of such justice, forfeit to her Majesty any sum not exceeding 5/, and 
in default of payment thercof shall or may be imprisoned for any term not 
exceeding two calendar months, such imprisonment to be determined on pay- 
ment of the ewount of the penalty. 

Proceedings not to be quashed for want of form, or removed inta the supe. 
rior courfs,—And be it enacted, that no proceedings to be had and taken in 
pursuance of this Act shall be quashed! or vacated for want of form, or be re- 
moved by certiorari, or hy any other writ or process whutsvever, into any of 
ker Majesty's courts of record at Westminster or elsewhere, any law or statute 
to the contrary notwithstanding. 

Repeal of all provisions in railway Aets that empower two justices to decide 
disputes respecting the proper places for openings in the ledyes or Hanches of 
railways.—And whereas many railway companies are bound, by the provisions 
of the Acts of Parliament by which they are incorporated or regulated, to 
make, at the expence of the owner or occupier of lands adjoining the railway, 
openings in the ledges or flaunches thereof (except at certain places on such 
yailway in the said Acts specified), for effecting communications between such 
railway and any collateral or branch railway to be Jaid down over such lands, 
and any disagreemeut or difference which shall arise as to the proper places 
for making any such openings in the ledges or flanches is by such Acts 
directed to be referred to the decision of any two justices of the peace within 
their respective jurisdictions: and whereas it is expedient that so much of 
every Clause, provision, and enactment in any Act of Parliament heretofore 
passed. as gives to auy justice or justices the power of hearing or deciding 
upon any such disagreement or difference as to the proper places for any such 
openings in the ledgea or flanches of any railway, should be repealed; be it 
therefore enacted, that so much of every such clause, provision, and enact- 
ment as aforesaid shall le repealed. 

Board of Trade to determine such disputes in future-—And be it enacted, 
that in case any disngreehient or difference shall arise between any such owner 
or occupier, or other persons, and any railway company, as to the proper 
places for any such openings in the ledge» or flanches of any railway (except 
at such places as aforesaid), for the purpose uf such eommunication, then the 
saine shall be left to the rlecision of the lords of the said committce, who are 
hereby empowered to hear and determine the same in such way as they shall 
think Gt, and their determination shall be binding on all parties. 

Communications to the board to be left at their office-—Comnunications 
by the board Low to be authenticated. What shall he deemed good service 
on railway company.—And be it cuacted, that alJ notices, returns, and other 
documents required by this Act to be given to or Jaid before the lords of the 
said committee shall be delivered to or sent by the post tu the office of the 
lords of the said commitice ; and all notices, appointments, requisitions, cer- 
tificates. or other documents in writing, signed hy one of the secretaries of 
the said committee, or by some officer appointed for that purpose by the lords 
of the said committee, and purporting to be made by the lords of the said 
cotumittee, shall, for the purposes of this Act, be deemed to have been made 
by the Jords of the eaid committee; and service of the same upon any one or 


more of the directors of any railway company, or ov the secretary or clerk of : 


the said company, or by leaving the same with the clerk or officer at one of 


the stations belonging to the said company, shall be deemed good service 


npon the said company. 


Meaniny of the words “ railway” and “ company.”—And be it enacted, . 
that wherever the word “ railway” is used in this Act it shall be construed | 
to extend to all railways constructed under the powers of any Act of Parlia- | 
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meut, and intended for the conveyance of passengers in or upon carriages 
drawn or impelled by the power of steam or by any other mechanical power ; 
and wherever the word “company” is used in this Act it shall be construed 
to extend to and include the proprietors for the time being of any such rail- 
way, whether a body corporate or individuals, and their lessees, executors, 
administrators, and assigns, unless the subject or context be repugnant te 
such construction. 

Aet may be repealed this sessron.—And be it enacted, that this Act may 
be oe or repealed by any Act to be passed in the present Session of 
Parliament. 


THE THAMES EMBANKMENT. 
ABRIDGEMENT oF THE EVIDENCE. 
(Concluded from p. 360.) 


Mr. Stephen Leach stated, that he is clerk of the works on the river Thames. 
from Staines to Yantlet Creek; 39 yoars in all he has been in the service 
of the corporation: nine years assistant to his predecessor, and 30 years 
since. Very considerable improvements have taken place under his direction 
in the navi,zatian of the Thames between Puiney and Staines; when he eame 
inty the office, the navigation there was ina very bad state; it was no un- 
nau thing for 40 or 60 barges to be aground in one plaice, and some of them 
he has known to be a forimght working through the city jurisdiction. At 
present they get up with tolerable certainty. from the Pool to Staines, in 16 
or 18 hours, and down from that pple less time ; those improvements have 
been made under his direction. The improvements consist of the building of 
six pound-locks and five weirs. in diflerent places, where the impediments 
were the greatest: the removal of a number of shoals, and the raising of 
tuwing-paths with the ballast so removed. He has considered the plan new 
befure the Commuttee for embanking the river Thames from Vauxhall Bridge 
to London Bridge, on the north side ; he consulers it. certainly as calculated 
to effect an indispensable improvement. by 1 very obvious and usual mode of 
improving river navigation, namely, by contraction; it is much too wide jin 
several places to preserve a uniform depth. and a cony enient one for naviga- 
tien. The one of Uns embankment would be to equalize the section of the 
river, to regulate the velocity, and thereby to displace and enclose the large 
quantities of taud which arc at present on the sbores, and which receive the 
noxious contents of the sewers. The embankment aa HP ut Vauxhall Bridge, 
where there is a short length, not very important. With regard to the na. 
vigation that joins from Vauxhall Bridge to Millbank, opposite thé Peniten- 
tiary, there ihe embankment is complete, which is carried out to the full 
extent; there is no intention in that part of carrying it further out ; he con- 
siders it as « specimen of what the emlankment would he if it were continued 
in a similarway. The line is taken to the Horseferry-road. Horsetorry-stairs, 
in front of the Marquess of Westminster's property; that would be a very 
beneficial improvement in his opinicn. No part of that is embanked at pre- 
sent; the propositiun is, to come tlush with & very old wharf, which has been 
there for many years, now in the pussession of Mr. Johnson, a stone wharf, 

a hne with the embankment at the Parliament Ilouses, which completes it 
to Westminster Brida ; belaw Westminster Bridge the embankment is pro-« 
posed to be continued to Seatland-yard ; and there, on account ot the parti- 
cular nature uf the busineas, and the number of con! burges, it is proposed to 
discontinue the embankment. and adupt a low embankment of sume two ot 
three fect abuve Jow water, so as to form adock for the more convenient 
carrying and entering those barges; that is Mr. Walker's plan, and it is one 
in whieh he (Mr. Leach) quite coneurs. according to the present uccupation. 
From Seutlund-yard, in front of the Hongerford Market estate, the York- 
buildings’ estate, the Savoy, and so on, he thinks there is a length of about 
1,400 feet, and an average width of about 300 feet; the mud on part of this 
ground is already so grown up as to have a pretty lurge vegetation upun It 
in front of York-huildings, already embanked wilh an accumulation of mud, 
Frum Waterloo Bridge the embankment is propuset to be continued in front 
of Somerset House and King's College, about 600 feet in length. and an 
average width of 130 feet ; and at no place, in his onion. is an embankment 
so much needed as in front of Somerset. House, where there is a very lofty 
heavy pile of building immediately on the brink of the river, and he thinks 
it wants something to defend it in tront of it, which would he a protection to 
the building; there is a i a of water in front of it, at the upper end of it 
particularly ; the set of the current is immediately in that direction: that 
violent current hag so deepened the water at Waterlav Bridge, that the late 
Sir Kdward Banks recommended a deposit uf about 3,000 tons of stone to pra- 
tect th: Bridge. From King’s College the embankment proceeds about 460 
feet in length, with an average width of about 190 feet to Water-street, from 
whenee, the oceupation of the wharfs being principally by coal merchants. 
the open-dock system of low wharfing is proposed ; there must be an open 
dock there to accommodate the coal trade; then the embankment would be 
continued to the end of Temple Gardens; it is then intended to adopt the 
open-dock system and the low wharfing below the Temple, from Whitefriars- 
dack to Blackfriars Bridge. There 1s nuthing particular between Blackfriars 
and Southwark Bridges, unly to correct the present irregularities, and make 
a fair and straight Hine. Jt poes on to London Bridge ; at the bridge it wants 
no contraction whatever, it is already quite small enough, 

Mr. James White iagins was examined ; heis a surveyor of ang Mending ; 
las been engaged both in the service of the Commissioners of Woade and 
Foresta, and of the City of London, on very many occasions. The quantity 
of land to be embanked is 605,400 feot, that is, reclaymed by solid embankment ; 
that 1 have from Mr. Walker's estimate, and that is igdependent of the Cro—~ 
property. The amount of Crown. property. is 486,150 feet. With re“—-~~- 

* “ jg an exceedingly difficult question to-deal with, amd.ane- 
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not aften cecur ; and as practice and experience are the best test of value, he 
has felt « good deal of difficulty in dealing with it. He has made it & matter 
of inquiry, and having had a great deal to do with wharf property, perhaps 
more than most professional persons he hay endeavoured to bring the ex- 
perience lic possesses and the infi.rmation he could gain to bear upon the 
subject ; the conviction of his mind 1s, that 2d. a superficial foot, which was 
talker! of, the property, could not bear; he thinks it would be excessive ; but 
he thinks Id. a foot snperficial might be horne, which would yield nearly 
2,002. per annum upon the solid emhankment ; he thinks so, as he has already 
stated, from the experienc? he bas, from the advantages it is calculated to 
afford. It involves ihe improvement of the navigation of the river, which 
the persons using the wharis would be benefited by; it gives them an in- 
creased quantity of freehold property ; and with regard to that freehold pro- 
perty, if, as was done in a former case, he believes, aud that to some con- 
siderable extent, at the time of building Blackfriars Bridge, the freehold 
property was made also free from rates and taxes, it would afford another 
advantage. That property so reclaimed at Blackfriars Bridge was charged 
at ld. afoot, he finds; as tar as he has been able to learn, it was found to work 
well; and one advantage that would be affurded here is, that in soine cases 
persons with bad wharf walls would get goed ones. Ln other cases, the gene- 
ral property would be secured by this embankment, and a great public high- 
way, the ‘Thames, would be benefited, and perauns using it. Persons possess- 
ing themselves of freehold land, he thinks, would have no just ground of 
complaint in paying 1d.a foot for the property reclaimed ; but there » ould 
be this difficulty about it, and one which the honourable Committee will feel 
,~ aps to be considerable, a penny u foot on some portion of the properry 
would be much too little, and on others it would be too much; in some cases 
rsons would get the more valuable part of the property in Thames-street ; 
1¢ knows thal they would be very glad to pay 2d. a foot; Lutin other cases 
he knows persons would not be willing to pay a penny per foot. The hon- 
ourable member for Lambeth has a)luded to cases in which the advantages 
now possessed by individuals would be lessened. Those points all want con- 
sideration. livery individual case. to do what he is quite sure the Committee 
are desirous to do, viz. to do justice, would require a matter of consideration ; 
that is an affair which he has not entered vol except in this way, he has 
judged from his own experience. Ile has valued a good deal of wharf pro- 
perty : he has lately had to buy a good deal for the Crown at the enormous 
price that was invariably asked ; we were then told that a few feet were worth 
nobody knows what money. He bas also had to value with reference to a 
good deal of the parish assessments along the river, Hungerford Market and 
other parts; now he is quite satisfied that in some cases it would be an ex- 
traordinary boun at a penny per foot ; but in others ld. per foot could not be 
borne. How the separate cases are to be met he must leave to the Committee ; 
but, m Going from wharf to wharf, (he docs not mean the Committee to un- 
derstand that he has been on.every wharf, he has been on many), he has put 
down what euch wharf would bear, and that comes nearly to ‘Id. per foot. so 
that he feels warranted in saying that 2,500/.a year might be charge.) fur the 
whole line of embankment, from one extremity to the other, where a solid 
embankment exists; but it is a matter of considerable difficulty. He has en- 
deavoured to do it as honestly and impartially as he could, and bring all the 
experience which he has to the subject. Then as regards the dwarf piling, 
that is 725,700 feet; the superficial quantity enclosed by the dwarf piling, a 
hal penny per foot has been talked of for that ; he has more difficulty in this 
than in the other case, in saying what is right. There are advamtages with 
reference to the navigation aud security o° buildings, and the possession of 
freehold instead of what, so far as be has beard of the evidence, ap wars to be 
a doubtful property, the city claiming a right over it, whieh would be aban- 
doned, he taker it, in this ense. But he his not, as in the case of Blackfriars 
Bridge, any test bere. and after thinking of it a geod deal, he las taken an 
annual sum for it of |,133/., that is, between a halfpenny and a tarthing. the 
intermediate sum, a8 an annual sym; a halfpenny per foot was mentioned ; 
he thought it too much, for it guve larger rent in sume places than it ap peare: 
to me they could bear, though they have advantayes in this case: by becum- 
ing their own freehold they wonld have a right to embank at any future 
riod; but itis a matter of so much difficulty, that to give his evidence as 
e could upon some subjects, to say that he knows from experience that the 
property would produce such results, he could not pretend to do. It is open 
to much doubt. His impression is, that in both cases he has been moderate ; 
he intended to be so. Lt would be worth to sell, twenty-five years’ purchase, 
He would not be warranted in putting it at 25 years’ purchase uniess it was 
connecter with the other portions of the property. Freehold land connected 
with buildings is Renernlly at 20 years’ purchase only. A ground-rent, amply 
secured, has xold for 30 or 31 years’ purchase. ‘This is an intermediate case 
of 25 years’ purchase. He thinks 30 years woukl Le toa much, as there is 
same specalalion in it, or else it isa ground-rent, and therefure he thought 
25 was safer, 
Che follawing is the Report of Mr. Walker made in 1821, referred to in his 
evidence given in the lust month's Journal, 
_ © From the recent, and, we believe, aecurate survey's that have been made, 
it appears that the difference of level in the water above and below bridge, 
towards the latter end of the eb of a spring tide, is frum 4 feet 4 uiches to 5 
feet 7 inches; the water is therefore at present dammed up to that extent at 
the bridge; we find, by calculatiun, that this pen.will be reduced trom, say 5 
fert, to about 3 inches, by the a ir alterations ; and whe waler above 
bridge, at low water, will therefore be 4 feet 9 Inches lower thin at. present. 
But as the velucity of the stream above bridge will be imereased by a greater 
quantity of water having to run through in the same time, buth on account 
of the water flowing higher at high water, and ebbing lower ut low water, the 
inclination of the surfane will also be increased ; and this lowering of 4 feet 
9 invhea, above referred to, will deerease as the distance from the bridge in- 
creases, Now, by tho survey above referred to, the present rise in the sur- 
face of the water from Lon:ton Srene to Westininster Britive, at hw water. 
is 12 inehes, being G-inehes, per mile ; and supposing the velocity, after the 
witeratinns, to. be Increased sx ag to produce twice the inclination, or }2inche.. 
» the surinee of the water-at Westminster Bridge will be lowered, at 
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low water, 4 feet 9 inches. less one foot (the increase of fall). or 3 feet 9 inches 
below its present leve] at spring tides. Again, from the best information we 
can collect. the rise of surfuce from Westminster to Fulham is about 8 inches 
per mile ; and as the effect of the alterations of London Bridge will be less 
sensilily felt here than neurer the bridge, we assume that the inclination, 
after the alterations, will be 12 inches per mile, and the distance being nearly 
é miles, the water at Fulham will he lowered at low water 3 feet 9 inches less 
2 feet, or_1 foot 9 inches, which will ineroase as we descend towards West- 
idge. when (as before stated) the depression will be 3 feet 9 inches. 
a at Folham. the surface will be lowered 1 foot 9 inches, this de- 
pression will decrease apwards; Lut as in any given length upwards, the 
effeet of the proposed alterations will also decrease, this dept ( 1 foot 9 inches) 
will be felt a considerable way up the river; for we think it probable that the 
effect of the alterations may be sensible, in point of the nvvigation, for 6 
miles above Fulham Bridge, or at Kew Bridge ; and that though it will really 
extend higher. we apprehend that its effects will not be of any consequence 
above that puint. e believe there is no speculation in any of the above 
niinbers, excepting in the assumed increase of declination of surface ; for the 
correctness of which we cannot vouch. Lut we have wen guided by the con- 
sideration that 4 feet 9 inches at low water, and about 9 inches at high water, 
making together 5 feet 6 inches, will be added to the depth of water which - 
will pass through the bridge at every spring tide ; and by alluwing an m- 
crease of fall in proportion to the square of the increase of velocity or quan= 
tity. and also by referring to the inclination in the upper part of the river, 
say between Murtlake and Teddington, as shown upon Mr. Whitworth’s sur- 
vey, and making such allowance as frum the difference of situation appeared 
tu us reasonable, we apprehend that we are not far from being correct. parti- 
eularly between Fidham and London Bridge; and it is hardly necessary, 
after the above, to say that we agree in opinion with Mr. Smeaton, that, by 
this reduction of full at the bridge. ‘the navigation of (hat part uf the river 
wil) be materially affected." Lt appears to us, from our own knowledge, and 
from the statements that have bren given to us. that although the increased 
velocity of the river would have a tendency to restore the river to ifs ancient 
depth. and in course of time would probably elfeet that object, yet that so 
great a lowering at once would be productive of great temporary incon- 
venience. unless artificial means were resorted to, to deepen the shoals, which, 
even in the present state of the r.ver, arc attended with considerable hin- 
drance to the navigation. Mr, Smeaton's opinion on this subject gocs beyond 
our ideas of time ; ‘but, as grat respect is due to his apblon: we extract it in 
his own words: ‘If this difference of bed." that is, the difference above and 
below bridge. ‘is original, we must expect it to remuin after the bridge is 
tahen away ; but if an eflect, the cause being removed, the river would gra- 
dually restore itself; but as this might probably take up 700 or 800 years 
(the time it has probably been gathering), the work of restitution would go 
on far too slowly to answer the demands of the present generation.’ Our 
opinion is. that the difference of level iu the battom of the river, above and 
below bridge, is caused, in a great measure. by the pen of the bridge; and 
although we think that the work of restitution would he complete in less time 
than stated by Mr. Smeaton, unless where the accumulation has got cemented 
into a solid mass, Which we have no doubt is in many places the case, yet, 
both for ihe purposes of present trade, and to prevent the shoals trom being 
moved down the river by the current, and forming obstruetions lower dowu 
the river or below bridge, we think that ballasting ta a great exteng wil] be 
expedient and requisite; as, in addition to the above reason, the stuff that 
ig excavated irom the upper part may be applied to raise the towing-paths 
and banks, so as to meet the icreaued height of the high water. which will 
oecasionally be frum 1 to 2 feet alive the preseut level. One A shog ” 
is close above Landen Bridge, on the Surrey side ; it estends aunost half-wa_ 
across the civer, and ig even now occisivnally above low water. This must 
therefure be deepened to a considerable extent ; and to prevent the opening 
of any of the be aed widened arches, which will be opposiie to it, from 
washing any part of it into the Paol, and settling upon the shoals beluw bridge, 
it, as well] as the other shoals. waght to be ballaste away hefure the proposed 
arches are opened. Jn regard to the navigation through London Bridge, we 
are of opinion that it will be very essentially improved by the proposed alter- 
ations, and that the cause uf the Josse-. accidents, and dangers to which the 
paged is at present subject, from the great fall or shout in the arches, will 
«© almost entirely removed. We have mentioned, that the velucity uf the 
current abuve bridge will be inereased. This will take place during both the 
flood and ebb tide, but will be greatest in the latter; and’ the increase of ve- 
locity will. as before stated, be greatest betwoen Westminster aud London 
Bridges. in our calculation of the fall. we have supposed that the increase of 
velocity will amount to one-half of the present yclocity. This will. in many 
cases, be important, not only as regards the velocity itself, (as to whieh it 
will sometimes be found of advantage to craft and sumatimes probably other- 
wise), but as the water will ebb suoner from all the wharfs, the tine in each 
tide during which the barges ure afloat at the wharfs and when they can float 
to and from them, will be decreased. This will, so far, be a disadvantag ', 
bnt will eceur only during the ebb of tide. It is evident, however. that tt 
will not be compensated by the increased velocity of the flodd-tide bringing 
the barges sooner to Whe wharis above bridge, as the velocity of ube Hood will 
not be au much increased as that of the ebb-tide, aud although Larges may 


‘come up oppusite to thy wharfs sooner in the tide than they do at present if 


the channel is deep enough, they will not Le able to get close to the wharfs 
until about the same time of tide they do at present, unless a general artificial 
deepening takes place opposite to each wharf. 1n some cases, however. barges 
which may get opposite to the wharfs early in the tide, will be enabled by. 
having done so to druw into the wharfs so soun as there is depth enough of 
water to float them in, and, so far as this goes, the offect of this proposed 
alteration will be useful. The great.cause of shoals is the unequal velocity of 
eurrenis, and this inequality inereases a8 the velocity creases ; for.ihere- 
fore it ix that Moods, or great velocities, are always found to add to the shoals 
of navigable rivers, and to deepen what was too deep before. The increased 
current through the carrow parts disturbs and carries duwn the materinis of 
the bottom through those narruw parts or dceps, and they are lodged r~ = 
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the shoals below, where the decreased velocity, caused by the widening of (he 
river, has not force enough to carry them along with it. There can be no 
roore striking illustration of this general theory. than the éffeet of foods upon 
the river near Tandon Bridge, which is invariubly to deepen between the 
arches. and at the same time to raise the shoals Lelow the bndge: therefure. 
although (he natural effect of the increase of current is upon the whole to 
deepen its channel, it dacs it so parttally that it has also the eflect, in rivers 
of unequal current. such as the Thames is, of forming and increasing shoals, 
and unless guarded against hy proper means may therefire be injurious to 
the navigation. Now the effect of opening London Bridge will be. that the 
ebb-tide and land-floods, not being checked by the pen of Londen Bridge. 
will increase tn velocity to the extent wp the river that the effects of this pen 
are felt, and produce the conscquences we have mentioned, go that an inerease 
of expense in deepening the shuals after duods. and a greuter inequality of 
Jevel in the bottom, will be the consequence, und this will be a lasting ex- 
pense uniess means cre taken to prevent it. The means we should recommend 
are, the nearer approvimation to an eform velocity, which would best be ac- 
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complished hy produeiug an equality of area, such as contracting the width of 
the river abreast of the shoals, by means of embankments or otherwise: as this 
cannot, however, be done in many places to the required extent without 
enormous expense, ballasting must be had recourse to until a new regimen 
corresponding to the existing circumstances is obtained. Finally, although 
we think it might have bern desirable that the great change, which the pro- 
posed opening of the arclics in London Bridge will certainly produce in the 
navigation, had been made. so that their effects might have been felt. and 
things conformed to the new state by degrees, yet when called upon to give 
an opinion without these experiments, we feel Jittle hesitation in saying that 
if effectual means are taken for preventing the evils to which we have re- 
ferred, then the proposed alterations will be henefic'al to the navigation above 
bridge. but that without those eflectual means they will be injurious.” 

Now, the fact is, that the alterations have been made to the full extent. 
stated in this report, and the cansequences have been to the full extent of 
what is stated, but as yet no means have been taken to remove the evil which 
was anticipated, and is now felt. 


A Statement showing the Sec:iona! Areas of the River Thames, taken in the Years 1823 and 1831. 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. ‘ platform, which is formed of transverse iron girders carrying cast-iron plates 
_ ¥ of an inch thick, with dovetails falling into holes cast in the girders, is sus- 
} pended by wrought-iron rods 14 inch square from two lines of chain only, as 


INSTITUTION OF CIVIL ENGINEERS, 
April 14.—The Presipent in the Chair. 


“ Description of a Dynamometer, or an Instrument for measuring the ° 


Friction on Roads, Railtrays, Canals, &c.” 

The object of Mr. Carr's modification of the dynamometer is to obviate the 
irregularity of the common indicator arm, caused by the jerking motion of 
the tractiye power or any inequality of resistance. 


By Henry Carr, Grad. Inst. C.E. 


The instrument consists : 


of a cylinder half filled with mercury, and coutaining a piston connected with - 


the spring of the dynamometer, so as to be Jowered or raised as the tractive 
power is increased or diminished. Two tubes of glass, connected hy a pass- 


age with a regulating valve, stand in front of the cylinder, one of them com- - 


municating freely with it, and in this tube the mercury is raised or lowered 
proportionally tu the power applied; while in the other, an average of the 
variations is obtained as the facility of communication between the tubes is 
increased or diroinished by the opening or closing of the stop-valve. The in- 


stroment must be graduated by actual experiment, and the results of the The tension on the chains is calculated as equal to 991°4143 tons. 


average power inay be read off from the scales placed behind the tubes. The 
paper is illustrated by a detailed drawing of the machine. 


** dn account of a proposed Suspension Kridye over the Haslar Lake at 
Portsmouth." > By Andrew Barn, Jun., Grad, Inst. C. E. 


The usual calculation for the maximum load on cach superticial foot of the 
platforms of suspension bridges is 70 Ib. ; hut, as in the event of a crowd of 
persons assembling the pressure may increase to nearly 100 lb. per foot, and 
hy the passage of soldiers marching in regular time the strain may be greatly 
augmented, the projector assumed 200 Jb. per superficial foot as the amount 
of load to which the platform might be subjected. The peculiar feature of 
this bridge i» the substitution of cast-iron chains for the wrought-iron ones 
generally used. This deviation from the usual practice is adopted as a mea- 
sure of economy, and with a view of increasing their stability and durability, 
cast-iron being touch less influenced by atmospheric action than wrought- 
iron. Cast-iron beams, when well proportioned, will bear a very considerable 
tensile strain. As these chains would be proved beyond the weight they are 
intended te bear, no doubt is entertained by the author of their security. The 


the strain is more easily brought to bear on them than on a greater number 
of chains. They are trussed laterally to prevent oscillation, and the balus- 
trade is so constructed as to prevent the undulation so prejudicial to suspen- 
sion bridges gencrally. To insure ao perfect bearing, each pair of links of the 
chains are in manufacturing cramped together, and the holes bored out to 
receive the pins Which are turned to fit them accurately ; they are of a larger 
size than usual, being 4 inches diameter, and a less number are employed. 
The piers on which the chains pass are of cast-iron, 33 feet high above the 
level of the roadway. 


Feet. 
The extreme length of the bridge is . 632 
The breadth of the roadway ‘ ; » 4) 
The clear waterway between the piers 300 
The clear headway of the platform above the high water 
line . a a 8 e a a ® 183 
Ditto ditto above low water line : au 


To sus- 
tain this tension, the section of the chains is 256 square inches, and taking 7 
tons per square inch as the elastic limit of cast-iron, the resistance of the 
chains will equal 1792 tons, Jeaving a surplus of 800-0 tons after the calcu- 
lated strain has been deducted from the real strength of the chains, Three 
elaborate detailed drawings accompany this paper. 


Mr. Swnith, of Deenston, explained a new system of Lockage fur Canals 
proposed by him, a morel of which he presented to the Institution. 


To avoid the present expensive construction of locks and their waste of 
water, the author proposes to divide the canal into a scrics of basins, the 
water levels of which should be from 12 to 18 inches above each other. The 
extremity of each basin is so contracted as to permit only the free passage of 
a boat; in this is placed a single gate, hinged to a sill acroas the hottom, the 
head pointing at a given angle against the stream, and the lateral faces press- 
ing against rabbets inthe masonry. The gate is to be constructed of buovant 
materials, or made hollow so as to float and he held up by the pressure of the 
water in the higher level ; on the top is a roller to itate the pussage of 
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the ‘boats. When a boat is required to pass from a higher to a lower level, 
the bow end, which must be armed with an inclined projection, depresses the 
gate as much as the depth of the immersion of the boat, and as much water 
escapes as can pass between its sides and the walls of the contracted patt of 
the basin. The same action takes place in ascending, except that a certain 
amount of power must be expended to enable the boat to surmount the dif- 
ference of level between the basins. The quantity of water wasted hy each 
boat would be in proportion to its immersion and the speed at which it passed 
over tho gate. In case of different sized hoats passing along the same canal, 
it is proposed to have a small gate forming part of the main gate, so as to 
avoid the loss of water which would cusue from the whole width being open 
for the passage of a small boat. 

This system has only been tried by models; but it is proposed to make an 
essay on an extensive canal next summer, when the results will be communi- 
cated to the Institution. 


May 5.—The Parsiwenr in the Chair. 


The following were balloted for and elected :—Angier March Perkins, St- 
George Burke, and Beriah Botfield, as Associates. 


“6 Desertption of the Engines on board the Tron Steam Tug, the Alice.” By 
J. Patrick, Inst. C. E. 

The speed of this boat having far exceeded the constructor’s expectations, 
induced the author to send a description of her proportions, and of the con- 
struction of the engines. The chief peculiarity in the engines is their being 
placed in the centre of the vessel, with the two cylinders in a line with the 
keel, and placed at an angle of 45”, inclining inwards towards the paddle 
shaft, to which the motion is communicated direct (without the use of side 
beams) by long connecting rods attached to the cross heads, which are 
placed at the lower ends of the cylinders, instead of being on the top as in 
the usual manner; the connecting rods are thus enabled to be three times 
instead of twice the length of the stroke, as is usually the case. The framing 
is entirely of wrought-iron on the tension principle, and appears to resist the 
tendency to vibration better than cast-iron framing. For the two cylinders 
of 31 inches diameter, there is only one air pump of 22% inches diameter, 
with 19} inches length of stroke, instead of the usual complement of two air 
pumps, 18 inches diameter each; this is found to be sufficient, as a vacuum 
of 13% 1b. per square inch is maintained. One of the advantages proposed by 
this mode of construction is the reduction of weight; these cngincs only 
weighing 9 cwt. per horse power, The small space occupied leaving more 
room for passengers, they are particularly adapted for river navigation, where 
the breadth of beam must be limited. The simplicity of their construction 
renders them less liable to expensive repairs. 

The principal proportions of the Alice are— 


Feet. Inches. 
Length between perpendiculars : ; . 99 


Breadth of bean : , 2 ; . 20 

Draft of water : ' : - : 4 6 
Diameter of wheel 7 : : : . It 

Size of engines é ‘ : , two 30 horse power 


Diameter of cylinder ‘ : : , : 0 

Length of stroke. : 

The engines were constructed 

Liverpool, 
tion. 


* Description af an Apparatus for preventing the Explosion of Steam 
Boilers.” By Robert M‘Tiwen. 

The frequent explosions of steam boilers, caused in many instances by the 
steam being confined until it acquires a density greater than the boiler can 
resiat, induced the author tu invent a simple, self-acting apparatus, intended 
ee the ongincer whenever the pressure exceeded the proper degree of 
safety. 

The apparatus under consideration is constructed on the principle that 
steam, 3 proportion to its density, will support a column of water or mer- 
cury, of a given height, aud that any tluid will find the sane level in two or 
nore vessels, provided there be afree communication between them. Jt may 
be called a mercurial safety valve, and consists of a cylinder, within which 
are two cups, With two pipes dipping into them of a length proportioned to 
the pressure of the steam; these pipes are connected at the tup with two 
valves on one spindle, so arranged, as that when one is open the other must 
be closed. On the top is a waste steam pipe open to the atmosphere. One pipe 
being filled with mercury, and the valve connected with it being open, the 
mercury remains stationary until the pressure of the steam excecds its proper 
point. It will then be blown out and fall into the empty cup, allowing the 
steam to cscape by the waste pipe, and giving warning to the engineer by its 
noise. When the pressure is again reduced to its proper point the valve is 
reversed, aud the mercury will, on the next occasion of an increase of pressure, 
he blown back again, still giving warning on either side. 

Plans and sections of this apparatus accompanied the paper. 

“On selling out Raihoay Curves.” By Charies Bourns, Assoc. Inst. C. E. 

Mr. Bourns having been engaged in setting out the Taff Vale Railway 
through a country presenting circumstances of more than ordinary difficulty, 
which rendered it necessary to vary the radii and the flexure of the curves 
frequently, his attention was perticularly directed to the subject ; and he has 
treated it in this paper clearly and successfully, demonstrating the severa; 


31 inches 
: ‘ . . 3 

by Messrs. Davenport and Grindrod, of 

Drawings of the boat and engines accompany this communica- 
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cases geomctrically, and generally in a plain and satisfactory manner. He 
calls attention to the inaccuracy of applying a square to the setting out of 
segmental curves, particularly those of short radii, and recommends an offset 
staff as theorctically correct and practically much more convenient. The 
general rule to find the offset is—* Divide the number of inches in the chaiu 
used by the number of such chains in the radius of the required curve, the 
quoticnt is the offset in inches.” The paper is accompanied by a table of 
offsets for curves of different radii; which the author found extremely con- 
venient for use in the field. 

The paper being altogether mathematical is not adapted for publication in 
abstract ; but it will be given at length, with examples and diagrams, in the 
Transactions of the Institution. 


“ Description of an Instrument for describing the Profile of Roads." By 
Henry Carr, Grad. Inst. C. E. 

The ohject of the author was the construction of a machine, which, being 
drawn along any road of moderately even surfacc, should describe the section 
of the line over which it passed. It is evident, that if a pendulum be sus- 
pended from a frame standing perpendicularly when the machine rests on a 
horizontal plane, on passing over a plane inclined at any angle with the 
horizon, the penduluw must form the same angle with the frame the tau- 
gent of which augle in terms of the radius will be the rise or fall of the 
plane. The duration of the tangent will be determined by the paper on 
which the section is drawn being made to traverse at a specd proportionate 
to the distance passed over; and the extent, by the difference of the speeds 
of a nut and screw which are made to revolve in the same direction—the nut 
turning at a constant velocity, and the screw at a speed differing from that 
of the nut in proportion to the tangent, slower or faster as the tangent is 
plus or minus, raising or lowering the nut according to the deviation of the 
plane from the horizontal line. 

The machinery is set in motion hy the wheels of the carriage, and a series 
of wheels and pinions of given diameters cause the ground line and datum 
line to be drawn simultaneously by two pencils on a paper which gradually 
unfolds itsclf from one drum, and is transfered to another at the rate of 16 
inches per mile passed over, or on a scale of 5 chains to the inch. A profile 
of a line of country may thus be obtained with sufficient accuracy for a pre- 
liminary survey. 

A coinprehensive perspective drawing accompanies the paper, and explains 
the construction of the machine. 


May 12.—The Presipvent in the Chair. 


‘“« Photography, as applicable to Engineering.” By Alexander Gordon, M. 
Iust. C. E. 

The object of the author in this paper i» to direct general attention to the 
advantages which may be expected to result to the profession of the Civil 
Engineer from the discoveries of Mons. Daguerre and others, in enabling 
copies of drawings, or views of buildings, works, or even of machinery when 
not in motion, to be taken with perfect accuracy in a very short space of 
time and with comparatively small expense. This system of copying not 
only the outline, but the tints of light and shade, united with accurate linear 
perspective, he contends may he easily adapted to the purpose of the engi- 
neer, as well as to all those professions in which the art of drawing is used. 
The photographic apparatus has already been employed to bring before us 
exact copies of the most interesting monuments of antiquity, the French 
antiquarians and artists having found it more easy and correct to Daguerrco- 
type the Egyptian monuments and decipher the hicroglyphics at their leisure, 
than to labour over the origynals. 

The subject is divided into two branches: the first being the art of copying 
drawings and plans by the transmission and absorption of light by prepared 
paper. The drawing to he copied is placed between two pieces of plate glass, 
held down in close contact with a sheet of photogenic paper, prepared by 
being washed over on both sides with a neutral solution of nitrate of silver 
of a specttic gravity of 1°066, and afterwards with a solution of common salt 
and water (Ub. of salt to 25 pints of water). The paper thus prepared must 
be dried and kept in the dark, on account of its peculiar delicacy. The rays 
of the sun are then permitted to pass through the white portions of the 
drawing or print, while they are interrupted by the black lines, and more or 
less by the tinted portions. The rays of light thus act upon the prepared 
paper, and produce, in a few minutes, a reversed copy, reproducing the lights 
of the original in shadows; this can be remedied by taking a second copy 
from the first, and thus the shadows are restored to their original positions. 
To destroy the sensitiveness of the prepared paper, and preserve the copy, it 
is soaked in pure water, which carries off the excess of nitrate of silver, then 
covered with a solution of hypo-sulphite of soda of a specifie gravity of 1,055, 
and again washed in pure water, so that when dried it is permanently fixed. 
It is evident that a copy thus ohtained must be exactly like the original, and 
the value of such a process may be readily estimated by engineers. 

The second branch, which is named “ Daguerreotype,” after the distin- 
guished artist who brought it to its present state of perfection, is of a much 
higher order. This is the art of fixing and preserving on the surface of a 
polished silvered plate the images collected in the focal plane of a camera 
obscura. 

The process is rather complicated, but may be thus briefly described. The 
surface of the silvered plate being cleaned and polished very perfectly by 
means of finely levigated pumice stone, olive oil, and cotton, is rubbed 
lightly over with diluted nitric acid, in the proportion of 1 piut of acid to 
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16 pints of distilled water; it is then subjected to the heat of charcoal or a 
spirit lamp until a firm white coating is formed all over the surface of the 
silver. The plate is then suddenly cooled. This process is repeated threc 
times. It is placed in a dark chamber with the face or silver surface down- 
wards, where it is acted upon by the spontancous evaporation of iodine; this 
condenses upon the silver, and produces 8 fine gold-coloured surface, ex- 
tremely sensitive to the impressions of light. It is then placed in a camera 
obscura, the light having been until then perfectly excluded from it. It there 
receives the impression of any images brought within the focal plane; and 
by subsequently exposing it in a dark, close chamber, with its silver surface 
downwards, to the fumes of heated mercury, the images are rendered visible ; 
to fix the images so received, the iodine is removed by dipping the plate in 
pure water, and then washing it either with a weak solution of hypo-sulphite 
of soda or a saturated solution of common salt, and finally dipping it in dis- 
tilled water and drying it. I¢ should then be framed and glazed to preserve 
it from external injury, and the picture will remain unchanged. 

Avxtempts have been made to use this process for preparing the plates for 

vers, a8 much time and cost would thereby be saved, but hitherto it has 
not been done to any extent. 

‘The author presses upon the Institution the applicability of these processes 
to engineering uses, and quotes the remark of Mons. Arago—" That photo- 
graphic dolineations having becn subjected during their formation to the 
rules of geometry, we may be enabled, by the aid of a fow simple data, to 
ascertain the exact dimensions of the most elevated parts of the most inac- 
cessible edifices.” 


‘Mr. Cooper, Senior, introduced the subject of photography by explaining, 
and illustrating by instraments and diagrams, the principles of the division 
and dispersion of the rays of light, according to the Newtonian theory, as 
well as the most recent researches into the subject. We described the 
chemical properties of light—its affinity for certain combinations, such as 
chloride of silver—its heating powers—the different effects of the rays on 
vegetation—and the application of these known principles to photography. 
He then explained the chemical properties of the chloride of silver, iodine, 
and other substances used in the process. Jn alluding to the probable uses 
of the Daguerreotype, he observed that the process might he employed to 
make drawings of machinery, as graduated acales might be fixed to certain 
parts of the objects, and they would be copied in their relative proportions 
to the machine. 

Mr. Cooper, Junior, illustrated Mr. Gordon’s communication by explaining 
the photographic apparatus, and the process of obtaining a specimen of 

otype by means of the oxy-bydrogen light. He described, among 
other points, the difficulty of obtaining pure silver upon the copper plates, 
as, for the advantage in rolling, the manufacturer will introduce an alloy 
of 4 to 1] per cent. On this account, acid is used so repeatedly in cleaning 
the plates, that any particles of copper which have been rolled into the 
surface inuy be carried off. He explained his improvement to the iodine 
box, which consists in spreading the iodine all over the bottom of a tray 
lined with glass, and covering it with a piece of card-hoard, which becomes 
saturated with the fumes of the iodine, and on the silvered plate being placed 
over it, acts equally over its surface, instcad of partially, as in the old system 
of placing the iodine in a mass in the centre of the tray. He had found this 
to be a-preat improvement. The shortest time in which he had ohtained a 
photographic picture in England was 1] minutes: while, during a gloomy 
dsy in November, it took an hour and a half to procure a moderately good 
one. 


An Universal Screw-Jack.” By George England. 


This mechine, a model of which was presented to the Institution, is in- 
tended for raising heavy weights and moving them in-any required direction ; 
the vertical motion is similar to that of a common screw-lifting jack, and the 
Jateral motion is communicated by ‘a ratchet lever to a horizontal screw, 
working in bearings on a strong cast-iron bed with planed surfaces through a 
double nut attached to the base of the jack. The jack has been found useful 
for erecting heavy pieces of machinery, and for replacing railway carriages 
and locomotives on the rails when they have been accidentally thrown off. 

“ Description of a Traversing Screw-Jack.” By W. J. Curtis. 

The screw-jack is attached to a plank with a rack in it, and slides in-a 
groove in another plank which is placed beneath it, across the railway; in 
the lower plank is a rack, hy means of which and a hooked lever, the jack, 
with the engine or any other weight resting upon it, is drawn easily across 
the rails and lowered to its proper position. By this apparatus, engincs and 
carriages of considerable weight have been replaced on a railway by two inen 
in a very short. space of time. 

A model of the machine was presented to the Institution. 


May 19.—The Paastvenr in the Chair. 
Peter Broff was balloted for and elected an Associate. 
Description of a new Gas Reguiater.” By James Milne. 











The object of this instrament (which the inventor exhibited in action, and - 


presented to the Iustitation) is to regulate the supply of gas to burners, 80 


that any variation in the pressure, arising from extinguishing the adjacent - 


hghts along the Jine of the street main, or in the different floors of manu- 


= shall not affect those lights which are supplied through the regu- 
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The regulator consists of a cylindrical. quter case, to which is affixed a 
water gauge to show the pressure ; to the top is attached an iuner cylinder, 
open at the lower end and reaching nearly to the bottom of the outer case; 
the gas is introduced from beneath by a tube in the centre, terminating in a 
conical valye at the top; the male part of the valve ia fixcil by three arms to 
the top of a float, which moves freely in the space betweon the inner cylinder 
and the centre tube; the areas between the outer case and the inner cylinder, 
and between the inner cylinder and the centre tube, being alike, the pressure 
of the gas acts upon the water within the inner cylinder, and causes it to 
rise in the outer case just as much as it is depressed in the inner space. This 
depression carries down the float with the male part of the valve attached 
to it, and thus diminishes the aperture of the supply pipe, until the pressure 
is relieved by other burners being lighted, and enables the supply of gas to 
be in proportion to the demand. The pressure may be regulated at will by 
increasing or diminishing the quantity of water in the cylinders, and it is 
shown correctly by the graduated glass gauge. This apparatus has been 
found, in an experience of two years, to effegt a saving of about 20) per cent., 
independent of its ensuring a perfect equality to all the burners in action. 
Drawings of the instrument. accompanied this communication. 


Mr Lowe believed the “gas regulator” to be an efficient instrument. It 
was of the utmost importance that the light from gas should be steady and 
equal, as the nerves of the eye were more injured by an unsteady than by an 
intense light. In large establishments, the greatest care would scarcely pre- 
vent constant variation in the lights, so that an efficient means of producing 
regularity must be valuable. 





BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
Tentu Mretinc.—~September, 1840. 
(From the .4theneum.) 
Secrion G.—-MECHUANICAL SCTENCE. 


Mr. Dircks gave an account of a railway wheel with wood tyre, which was 
exhibited inthe museum. It was one of a sct which had been in use for two 
wonthis, carrying five tons each day. The construction of the wheel will be 
understood by imagining an ordinary spoked wheel, but with a deep.chan- 
nelled tyre. In this channe] is inserted blocks of African oak, measuring 
about 4 x 3} inches, prepared by filling the pores with such uuctious prepa- 
rations as counteract the effects of capillary attraction in regard to wet or 
damp. The blocks are cut so as to fit very cxactly, with the grain placed 
vertically throughout, forming a kind of wooden tyge. There are about thirty 
blocks of wood round each wheel, where they are retained in their places by 
bolts, the two sides of the channel having corresponding holes drilled through 
them for this purpose; each block of wood is thus fastened by one or two 
bolts, which are afterwards well rivetted. After being so fitted, the wheel is 
put into a lathe, and turned in the ordinary manner of turning iron tyres, 
when it acquires all the appearance of a common railway wheel, but with an 
outer wooden rim, and the flauge only of iron. Mr. Dircks proposes the use 
of either hard or soft woods, and of various chemical preparations to prevent 
the admission of watcr into the pores of the wood: he also contemplates the 
using of wood well compressed. 


Mr. Jeffrey on a New Hydraulic Jpparatus.—It comprised au improvement 
on the ancient endless chain of buckets, which he considers of Egyptian origin. 
This apparatus has hitherto never acquired the value it admits of, on account 
of a defect having remained in its construction, opposed to geometrical prin- 
ciple—the buckets which bring up the water being fixed outside instead of 
within the rope. The effect of this is such au acceleration of the bucket, 
whien it is carried round the wheel at top, as causes it to overtake the water 
and carry inuch of it down again. But, by placing the buckets on the centre 
side of the ropes, that is, within them, the bucket when pacsing round the 
wheel, being very near the centre, is uch retarded, and the momentum of 
the water causes it 10 ride out of the bucket very effectually into the trough. 
A peculiarity in the form of the bucket also prevent» the spilling of the water 
in cases where the motion is very slow. ; 

Sir J. Robison stated that, although the methods in India arc rude, yet 
they give a greater return of work doue for power applied than other methods 
kuown.—Mr. Jeffrey stated that he had tried this method on a large scale, 
each bucket containing 14 cwt. of water. A small valve at the bottom of the 
bucket allows the air to entcr, and the bucket is thus quickly emptied. 


‘| Additional Natsce concerning the most economical and effective proportion 
Qf Engine Power iv the tonnaye of the hull in Steam Vessels, and mure espe- 
cially in those.denigned for long vuyages.” By Mr. Scott Russell 

Large power-or small power? has always been a dispnted question. The 
early steam boat engines lind but a small power proportioned to the tonnage. 
The Comet had 25 tons burden, and only three horses power-—leing a pro- 
portion of power to tonnage amounting to ¢. On this subject modern prac- 
tice and opinion seem to offer uo guide. The East India Company have uscd 
low proportions of power to tonnage, and in this they appear to have adopted 
the general maxims of Southern engineers. Tho Government appear aleo to 
have followed the same course, but without going to the same extreme. The 
Clyde engineers adopt the opposite maxhn, and place as much power in their 
vessels a4 can be conveniently applied. There appears at present to be a 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


387 











Eye aa: 


feoling in favour of a high i aba of power to tonnage. It has heen found 
by some of the best me ile companies that a high proportion of power to 





tonnage is not only better for expedition, but also more economical of fuel. 


and of capital; and instances are frequent of an incrcase in the power of a 
steam veasel, producing a diminution in the consumption of fuel. As this 
question is becoming every day of greater importance, it is proper to examine 
it carefully. In the first place, it is known that the proportion of powcr must 


be very much increased to gain a given increase of speed ;—thuns, if ten horses” 


power propel a vessel through water five mile an hours, it will require forty 
horses power to propel the same vessel ten miles an hour; since it will re- 
quire a quadruple power to obtain a double speed, in like manner it will re- 
quire a ninefold power to triple the speed. A large power of engine, it may 
be said, occupies much useful space which might he filled with cargo. [1 
consumes much coal, and the speed is by no means proportioned to the ex- 
pense of fuel and machinery. But this is a limited view of the subject. If 
time, as an clement, and a very important one in the value of mercantile con- 
veyance, be calculated, then it will he found that in many cases the effects of 
high speed, at any expense of fuel, will compensate for that expense. But it 
is not on the value of speed at the present day that we proceed in this in. 
quiry. We are to ascertain what may be the best proportion of power to 
tonnage in sea-going vessels. We have seen that the lowest specd is the 
most economical, and that it requires expensive additions to give high veloci- 
ties. But in arriving at this conclusion, we have taken only the case of smooth 
water: here it is obvious that the smallest power will be most economical. 
But it should be remembered that the great purposes of steam are generally 
of a diferent nature from the mere generation of motion through a quiescent 
fluid. The force of adverse winds, waves, and tides are to be overcome,—and 
it is the sucress of steam in obtaining regularity and speed, in spite of these, 
which constitutes its superiority. Now, if we take a simple case of one of 
these, we shall soon find that a higher proportion of power to tonnage may 
be essential not only to speed hut even to economy. Suppose, a steam-boat 
with a small proportion of power, capable of propelling the vessel at the yelo- 
city of three miles an how through still water, to be applied to stem a cur- 
rent of three miles an hour, or a proportionately strong breezc,— is it not 
plain that the vessel wowd make no headway? This extreme ease of too 
little power shows that there is at least one proportion of power which is too 
small for economy of fuel. We may now proceed to investigate the question 
of best proportion, or the point where the attainment of high speed is accom- 
panied by absolute saving of fuel, as compared to lower velocity. For this 
purpose we merely take it for granted, that the speed through ihe water will 
he nearly as the square root of the former, according to the general law of 
the resistance of fluids; that the resistance offered by adverse winds, &c. has 
been ascertained, and is determined on a particular station, that is, that it is 
known that on a given station, a given vessel. with a given power, makes a 
voyage in adverse circumstances in, suppose, double the time of her most 
prospers voyage, say her prosperous voyage in fourteen, and her adverse 
voyage in twenty-four days, being a retarding power of ten «ays out of twenty- 
four; we take this retardation of ten days as the measure of the retarding 
power of adverse weather in the given circumstances. By working out the 
result, we obtain the very simple rule for finding the hest proportion of power 
to ton : from the square of the velocity of any given vessel in good 
weather, subtract the square of the velocity of the same vessel in the worst 
weather, divide the difference by the square of the velocity in goud weather, 
ard the quotient multiplied into double the horses’ power of the said vessel, 
will give the power which would propel the same vessel iu the same circum- 
atances, with the smallest quantity of fuel. It further appears, that the con- 
sumption of inel in the worst voyage, will not exceed that of the best vovage, 
in a greater proportion thau 10 to 7—that is to say, for 70 tons of fuel burnt 
on a good voyage, it will not be necessary to carry more than 100 tons, in 
order to provide against the worst. Let us take, as example, a Transatlantic 
ateam-ship, Which has a proportion of 1 horse nower to 4 tons of capacity ; 
her unfavourable voyage being, between England and America, twenty-two 
gist ote her favourable voyage fourteen days, being a comparative velocity 
and 11. 
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Hence the power should be increased in the ratio of 6 to 5—that is to say, 
the engines at present capable of exerting a power of 500 horses should have 
been capable of exerting a power of 600 horses, and would, in this case, con- 
sume less fuel, as well as produce greater regularity. The following result 
also follows ;—-The vessel of less power hurns 30 tons per day, perforins the 
distance in fourteen days, consuming 420 tons of coal in fair weather. The 
vessel of less power burns 30 tons, performs the distance in twenty-two days, 
cousuming 660 tons in foul weather. The vessel of greater power hurns 36 
tons, performs the distance in twelve and a half days, consuming 468 tons in 
fair weather. The vessel of greater power barns 36 tons, performs the dis- 
tance in 17°5 days, consuming 630 tons in foul weather ; being a consumption 
of 64 tons less fuel, and performing the journcy in four and a half days less 
than the other. It is manifest, that the store of fuel carried in the vessel 
with leas power, must, on all ‘occasions, be equal to the greatest consumption, 
that.is to say, at least 660 tons, whereas 630 tons will be sufficient for the 
vessel of greater power, and, as in all vessels for long voyages, coals carried 
are much more costly than the mere price of coals, or as the freight of the 
Vessel ii more costly than the fuel, coals carried are to be reckoned at least 





as expensive as coals burnt. Moreover, as the gain in time is 44 out of ‘22, 
being 20 per cent., it is plain that the vessel may be calculated to do the dis. 
tance oftener in a year, beranse, as the times of starting mast be regulated 
not by the shorter, but by the longest period of a voyage, seventeen and a 
half days in the one case, stand in the place of twenty-two.in the other. It 
appears, thercfore, that, for long voyages especially, there are great advantages 
in point of economy, certainty, and speed to be obtained by the use of veasels 
of a higher power than usual; and that in a given case, the best proportion 
of power to tonnage may readily be determined from the rulea already taid 
down. In regard to absolute or definite proportion, it may be stated, as the 
result of the best vessels, that the proportion of power to tonnage should not 
be greater than one horse power to two tons, nor less than one horse to three 
tous; the greater proportion holding in the smaller, and the less proportion 
of power in the greater vessel. 

Mr. Fairbairn agreed, that the horse powcr should he increased, !ut that 
in had weather the consumption of fuel was not so great as in fine weather.— 
Mr. Russell said, that practically in good weather the engines are worked ex- 
pansively. There are two systems. The south engiucers are afraid of using 
full powers; they ase smaller proportions of power to townage, and slack the 
power in head winds. The north engineers always set head {to wind in bad 
weather, and work full power; and in good weather work cxpansively. In 
steamers worked ou the south system, the advantages would be as Mr. Fair. 
hairn stated ; in steamers worked on the north system, the advantages would 
he as he stated.——Mr. Fairbairn was of opinion, that three tons to one horse 
power were better than four to onc.—Mr. Russell said, that it was safe to 
give more power than the rule gives; that on the introduction of longer and 
sharper vessels Jess power would be required~—Myr. Fairbairn observed, that 
the goverment post-office steamers, in the Mefliterranean, were so bad, that 
the French vessels constantly pass them, 


Mr. Smith made some observations “ On the Drainage of Railway Embank- 
ments and Slopes.”—Mr. Vignoles observed, that had Mr. Smith had as rouch 
experience on railways and their construction as himself, he would have 
known that all he had recommended had heen done on various occasions, 
whenever the expense could he justified. 


Mr. Mallet *‘ On the Aetion of dir and Water on Fron.”’—Myr. Mallet 
stated, generally, the nature of the principal) practical results obtained by him, 
with respect to the durability and modes of protecting cast iron, wrought 
irou, or steel, under various conditions, when exposed to the corroding or 
chemical action of air and water, whether fresh or salt. These researches 
have been made under the sanction of the Association, and are still in pro- 
gress, Nutuierical results have alrcady been obtained of the absolute and re-~ 
lative durabilities of about 100 different varieties or makes of cast iron and of 
wrought iron, in each of the following conditions as to water,—viz. In clear 
sea or ocean water; iu foul sea water, as in the harbours of large cities ; in 
clear river water; in foul river water; in sea water at high temperatures; in 
sea watcr ut various depths; in sca water of variable saltness. The results 
in all these cases are given in voluminous tables, so arranged as to enable the 
engineer to predict with confidence the durability of a given scantling of iron 
of a given sort, under given circuinstances. The conditions of corrosion of 
iron, in contact with copper, with zinc, and with tin, and with various atomic 
alloys of these, have been determined, and printed tables of the results dis- 
tributed to the Section. Results arc also given as to the relative protecting 
power of several paints or varnishes, to the surface of iron exposed as above, 
The specific gravities of all the irons experimented on, have heen taken by a 
new method, and the increment of specific gravity due to increased depth (or 
head of metal) in castings determined, and also the decrement of specific 
gravity duc to increased bulk or scantling of castings determined. These are 
necessary data to the foregoing investigation, and are in themselves of im- 
portance to the engineer, with reference to the ultimate cohesion of cast iron, 
which seems to he related, and probably is some function of the specific gra- 
vity in any given case. The experiments are now extended to wrought iron 
and steel; a final report is proposed, to consider the nature of the chemical 
changes induced on cast and wrought iron by the action of sea water, and to 
complete the numerical results now given, which have lately been in several 
instances suhinitted to control, or tested by the actual corrosion of castings 
recovered from the wrecks of the Edgar and Royal George, &c., and fount 
strikingly to coincide. 

Mr. Grimes described Dennett's Rockets for preserving lives from ship- 
wreck, and read a letter from Capt. Denham, stating that the range of these 
rockets exceeded that of the mortar by 100 yards, the range of the rockets 
heing about 350 yards, while that of the mortar was but about 250. 


Dr. Wallace on Arches. The object of this paper was to exhibit a method 
for geometrically constructing a catenary. After explaining his method, Dr. 
Wallace stated that be was about to publish a set of tables for constructing 
the catenary, and also for suspension bridges. 


Mr. Watt.ack exhibited and explained his smoke protector.—Mr. Ifaw- 
kins exhibited and gave an account of Mr. J. R. Bakewell’s instrument for 
mncasuring the angles of the dip of strata.—Mr. Rayner exhibited a machine 
for regulating the speed of machinery in cotton-mills, &c.—-Mr, Smith, of 
Deanston, exhibited a model of a new canal lock, the advantages of which 
he stated to be, that the descent in each lock would not be more than twelve 
to eightwen inches—that the locks were opened by the passage of the vessels 
—that the locks shut of themselves—that the vessels did not require te stop 
—and that little or no water was lost. The lock gate is hinged at the bot- 
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tom, the upper portion, which is round, floats at the level of the higher part 
of the water, and is pressed down by the bow of the vessel in passing, and 
when it has passed, rises to its former position. 


; Inguiry into the Strength of dron, with respect to ils ap- 
plication as a Substitute for Wood in Ship-buidding.” By Mr. Fairbairn. 

The number of vessels which of late years have bean made entirely of iron, 
aud the probability of the greatly extended use of this metal in ship-building, 
renders it desirable to attain additional knowledge as to its power to resist 
these strains to which it is subjected, in its application tu the purposes above 
stated. Myr. Fairbairn’s experiments have convinced hit, that in proportion 
as the public become better acquainted with the valuable properties of this 
material, and its fitness for almost any purpuse of naval architecture, they 
will be convinced that it is safer, and, perhaps, inorc durable than timber, 
and that confidence in it will be completely established. To meet the re- 
quirements for this purpose, the following series of experiments have been 
undertaken, and in a great measure completed. Part only, however, could 
at present be laid before the Section. Ist. A series of experiments on the 
strength of plates of iron, as regards a direct tensile strain, both in the di- 
rection of the fibre and across it. 2nd. On the strength of the joints in 
plates rivetted together, and on the best modes of riveting. 3rd. On the 
strength of the various forn s of ribs or frames used in ship-building, whether 
wholly composed of iron, or of iron and wood. 4th. Qn the resistance of 
plates to compression and concussion, and on the power necessary to burst 
them. The experiments were superintended by Mr. Hodgkinson, to whom 
Mr. Fairbairn acknowledged himself indebted for many of the results. 

On Strength of lron Plates.—I1n these experiments all the plates were of 
uniform thickness. Their ends had plates rivetted to them on both sides, 
with holes bored through them perpendicular to the plate, in order that they 
might be connected by both, with shackles to tear them asunder in the 
middle, which was made narrower than the rest for that purpose. The 
results were as follow :—Mean breaking weight in tons per square inch, when 
drawn in the direction of the fibre. 


Tons. 
Yorkshire plates 29°77" 
Do do. = 22°76 | 


Derbyshire do. 
Shropshire = do. 
Staffordshire do. 19°56 J 


Mean breaking weights in tons per square inch, when drawn across the 
fibre :-— 


21°68 + Mean 22°52 tons. 
22°83 | 


Yorkshire plates 27°49 1] 
Dao. do. 26°04 | 
Derbyshire do. 1465 
Shropshire do. = 22-00 
Staffordshire do. 21-01 } 


The foregoing experiments show that there is little difference in the strength 
of iron plates, whether drawn in the direction of the fibre or across it. Mr. 
Fairbairn then gave the results of a long series of experiments on the strength 
of riveted plates. The same descriptiun of plates was here used, as in the 
previous experiments; the plates were however, made wider than the former, 
in order that they might contain (after the rivet-holes were pouched out) 
the same area of cross section as the previous ones. Mean breaking weights 
in pounds, from four plates of equal section, rivetted hy a@ single row of 
rivets — 


20127 
cae UMtean 38590 Jb. 
19147 


The mean breaking weights in pounds from four plates of equal sections to 
the last, but united with a double row of rivets: 


23371 
20059 
22902 


Whence the strength of single to double riveting is as 18390 : 22258. But 
from a comparison of the results taken from the whole experiments, the 
strength derived from the double rivetted joints was to that of the single as 
25030 : 18591, or as 1000 to 742. Cemparing the strength of plates alone 
with that of double and single riveted joints, Mr. Fairbairn gave their relative 
values as under :— 

For the strength of the plate . 100 

For that of double riveted joints ........ 70 

And for the single riveted joints ........ 56 


Hence the strength of plates to that of the joints, as the respective numbers, 
100, 70, and 56. Mr. Fairbairn then gave a table containing the dimensions 
and distances of rivets fer joining together different thicknesses of plates. 

A discussion ensued as to the comparative strength and safety of iron 
boats. Mr. Fairbairn stated, that from the manner in which the sheathing 
is rivetted, the whole vessel becomes one mass; and though he did not come 
forward as the advocate of iron againet wood, he would state that he con- 
sidered iron as one-third strouger than wood, weight for weight.-Mr, Gran- 
tham knew iron boats that had lasted 28 years in fresh water,—Mr. Taylor 
built an iron buat for a canal iu 1805, and it was now in good condition.— 


Mean 22258 lh. 
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Mr. Mallett had fonnd, from his experiments on the action of sea water upon 
iron, that the duration of'a half-inch platé in sea water would be about 100 
years, 


Mr. Houdgkinson read a paper “ On the Strength of Pillars of Iron." This 


was an abstract of a paper by Mr. Hodgkinson, read at the Royal Society, of 
which we gave an abstract at the time.—(See Journal, No. 34, page 248.) 


Mr. Fairbairn “‘ On raising Water from Low Lands.” The commissioners 
for draining the Lake of Haarlem having applied to Mr. Fairbairn on the 
subject, he proposed a method where the water is raised by a large scoop, 
which rises on the descent of a weight, which weight is raised by steam 
power, on the Cornish principle. 1t is calculated to raise 17 tons at each 
stroke. Mr. Fairbairn exhibited a model in illustration. 

Mr. Taylor imentioned, that he had that morning received a letter from 
Mr. Enys, stating that commissioners from the Dutch government had visited 
Cornwall, to ascertain the duty donc by the Cornish engines. Several ex- 
periments had been made at their request, and the following was the result. 


Feet stroke. Lifted one foot. 
Wheal Vor, Borlase’s cngine.. 80in. single 80 .... 123,300,593Ib. 
Fowcy Consols, Austin’s .... 80 » OO .... 122,731,766 
Wheal Darlington Engine .. 80 » 80 .... 78,257,675 
Charlestown United Mines .. 50 » @'o .-.. 05,912,392 
Ditto Stamping engine...... 32 lifting 66 stamps 60,525,000 
Wheal Vor, ditto .......... S6dble. lifting 72 stamps 50,085,000 


Mr. Glynn stated, that hy a scoop wheel 25 feet diaineter, and 80 horse 
power, used by him in Lincolnshire, 4) tons of water were raived in a second, 
the difference of level being about five feet. 


Mr. Hawkins exhibited a Model of a Railway and Carriage, recently patented 
by Mr. Rangeley, and hy him called the Safety Rotation Kaiheay ; which is 
an inversion of the ordinary construction, inasmuch as wheels are made to 
revolve on fixed bearings, placed in two parallel lines along the road; and 
the carriage, without wheels, is built upon a peir of running rails, carried 
along upon the peripheries of the train of wheels kept in revolution hy steam- 
engines fixed at every mile or two of the road. _It is intended to have the 
wheels three feet diameter, and three feet apart, which will give 1760 wheels 
on a mile. They are to be driven by a succession of endless bands, one hand 
in every case passing around two pullies attached to every two contiguous 
wheels. The carriages are designed ta hold forty passengers cach, with their 
luggage ; the whole, including the carriage, not to exceed five tous: the run- 
ning rails always to hear on cight or ten wheels, so that no wheel shall have 
to support more than about ten or twelve hundred weight. The wheels, 
therefore, need not weigh more than half a hundred weight each, to be suffi- 
ciently strong for supporting the carriage. It is found by experiment, that 
three ounces suspended from the periphery of such a wheel, causes it to re- 
yolve. Any weight that sets a wheel in motion, will, if continucd,gituse the 
sume to revolve with accelerated velocity, until the resistance of the atmos- 
phere becomes equal to the accumulated force, after which, a steady speed 
will be kept up. It is inferred from observation, that the wheels driven with 
a continued force of three ounces each, would acquire a constant speed of 
about thirty miles an hour. It is also ascertained from cxperiment, that 
eight pounds would draw a ton weight on four three-feet wheels runuing on 
level rails, and thus that a force of forty pounds would draw the carriage. 
The following table is constructed from data, by which it is found that seven- 
teen horse power of steam-engine ix required to turn each mile of wheels, and 
two horse power to drive each carriage. The power to turn the wheels, is 
neither increased by additional carriages nor by acclivities: each carriage 
added, taking oniy two horse puwer more to carry it along upon a level ; and 
an acclivity of } in 180 doubling, | in 90 quadrupling, aud 1 in 45 octupling 
only the tractive force, without in any case requiring more than the seventeen 
horse power to turn the wheels. 


HORSE POWER. 


PASSENGERS. Per Mile in 2 Miuutes. 





Carriages 
Every 2  Every2; In On ' Up Up Up 
Minutes. Minutes :12 Hours a Level. 1 in180.! 1 in 90. 1 in 45. 
; 40 14,400 21 
| 80: 28,8000 21th 49 
[ 120 «| 43,200 «23 «| 9 41 
; 160 | 57,600 49 a] 
HP 97 


| 5 | 200 | 72,000 


The Britannia—-Thia steamer his brought 10 Havre from London an iron 
steamer i) 372 pieces, The vessel, which is destired for the Lake uf Geneva, 
will be 195 feot long, arvl these materials are to be tranxported thither forth- 


ltt baAl te ae ; Q v ¢ ue aig of pet ow we ¢ +H Migs 
See ances Jounal. |” 


ae to the information hronght togethwr, there te 4 yee ree 





deal of able comment and eriticlem. Hven were there ta 
—— it, ee ericte would aoerve to be hoa nh welbornit 
novel 3 ious terms invented wr eaprese 
Panty Cyelopadia, Part 92. Article “Porrico." clearly at once, of what kind a portico is, a regards ite Banka, nnd tts 
Derase fag myle adapted prahiblés the introduction of atch feature, | projection from the building to which it is attached. For pale 
a potting $6 whw cousideretl almost x ene yeu nox koa designs ampte | pose he makes tse uf the terms Monoprostyic, Diprovlyk, Hyp 
of whigh being the case waa afforded by those for the Royal  diproatylt, 7 ie, Sc» the first indicating the simplest form of 
the Assise Courts at Liverpool, &e.; and yet, whether in poe namely, dt which projects only one intercolumn before tle 
designe ot exesuted buildings, we very revely find any attempt at | building; the second, that which projects two intercolutone, aml #0 mit. 
ty, or nog fresh combinations in regortl to plan. On the con- Ry this most conveguent intovution in architectural terminulogy,—and 
teaty, otarly all cut porticoes consist merely of a single range of ; therefore hhely to be ganerally adopted at once,— the plan of the por 
coteums in front, and it ia fortunate when that dispomtion of them is , tico of St. Muttin's Church, would be clearly described by torming it 
attended with the negative merit of there being no disagreeable — Hexastyle Diprostyle, that iy having «x columns, or five :tercolumns in 
dedwhack ou the effect aimed at by them, reaulting from a mean bach- —_ front aud two intercolumes at its flanks, rah pian one column there 
groudd to the external elevation. In fact, notwithstanding that so besides that at the angle. A Z'rtprosty/e has of course three open imter- 
very much depends upon them, and almast endiess variety may be columus at its sides; but the meaning of Hyprr-diprostyle requires 
obtained from them, plan and barkground—t.¢. the interior elevation | some explanation,—after which it beeomes obi ious enough, thie term 
of the pater re searcely any study or attention at all bestowed © being comed by the writer to express that besides having two © 
upon them. We trust, however, that the very excellent article which — toterculumns, the: porticu 14 advanced from the byilding by in addi- 
ims just appeared in the Penny Cyclopedia—a work which has | tional space, whether equil toa third imtezcolumn or not: thue the 
alvsady more thins once obtamed cur police and ap srobation for the ‘ portico of the Nation G levy 13 described as a Corinthran Octastyle, 
architectural wfermaation tt contuins——will not be thrown away upon yper-diproetuic, ant with reguid to its interior as having a distyle mm 
the profession, but spirit them up to endeavour to get out of their old = antis within 1t,—that 15, u recess of three mterculamns, produced by 
sourde, aul give us something more than six or eaght columns, two columns between ante. 
nut beneath a periment. The article 1s sllnsti ated with a great many plas, showing various 
When we inform ow sealers thot the article in the Cyclopedia ex- arrangements, and 1s further accompamed with a table of some of 
tends to ceveral pages, we bard’y need observe that itis altogether more remarkable examples, which we shall here give, referring our 
original, for we know of no other work of the kind which contams 1eaders to the Cyclopedna itself for the rest of the article, not doubt: 
much more than a mere definition of the term itself, while here ining that they wall procure the number which conta it. 


TABLE OF PORTICOLS. 





Claes, = Order. Burlding. Architect. | Remarks. 
Nodecastyle | Connth. Chamber of Deputies, Paris ' Povet Monoprostvle sculptured pediment 
—— University College, London | Walkius Hyper-diprostyle, recessed. tleight of columns 30 fet. 
ctastyle Pantheon, Rome Hy per-triprostyle — Polystyle and rc cessed. 


National Gallery, London Wilkins | Hiv per-dippostyle, with distyle m antas, recess within. 
Fitzwilliam Museum, Canibridge Bascvi Monoprostyle, recessed, and with order continned latesally, formmg threr 
mitercolumns on each side 


Victorin Roows, Bristol | Dyer Unequal diprostyle, recessed five intercolumns | 
Nschange, Glasgow Hanniton Thprostyle, with two inner columms conesponding with second and seventh af 
the octastyle : 
= Buckingham Palace Nash Columns fluted, thei height 26 feet 
rar oP Birmuigham Town-hall Hansom and Columns 86 feet high. Side elevations of twelve inter clumos on fgnks, 
ptera Welsh 
La Madeleine, Paris Havé | See Pants. 
Girard College, Philadelphia Walter _ Columns 55 feet Ligh, martile. 
Dorie The Wathalla, Bavara | Klenge 
Ootastyle Ionic Gly ptotheca, Munich Kienze Monoprostyle, poly style, recessed, tetrastyle an anti. 
ve Great Theatre, Petersburg Thouroud = — | Monoyoastyle. 
Dose Church at Poseagno Canova | Diprostyle, polystvie, dowhle « clastyle 
Mant ge, Voraigy Quarengihn = Monoprostyle, polystyle, recess d. 
Royal Institution, Edinburgh 
Hexaats le Conuth. St Martin's, Charing-crosy Gibbs Diprostyle, height of columns 34 feet. 
St. George's, Bloomeburv Hawksmore Dipiostvie, five arched doots, and fisc arched windows above them. 
St. Geurge’s, Hanover Sq, J. James Monaprostyle. 
Law Courts, Dublin } an! Monoproatyle. 
78ndon i 
Karan Church, Petersburg Voromhhin  Diprostyle, polyetyle, a tiple hexastyle. 
Pantheon, Pari Soufilot ‘Reliets withip portico, height of columns 62 feet. 
Madre di Iddio, Turin Buonaignore A diprostyle, attached to a rotunda, Two wner columns behind the pequlte 
mate oucs in front. 
Custom-house, New York W Ross Monoproatyle. Whyte marble, columns 32 feet hugh. 
St. Nicholas’s Potedam Selunkel Hyper-mnonoprostyle. 
Tonic Bethlem Hospital, Londou Lewis Monoprostyle, heght of columns 16 feet. 
f a, Lo Saurke Diprostyle, recessed, columns 37 teet high. 
Theatre, Berlin Selnukel Monoprostyle, fight of steps in front. 
‘East India Houge, London Jupp Peeudo-nrostyle ; height of columns 30 fect. 
St. Monoprostyle; florid tonic; columns 36 teet high. 


Pancras’ Church Messrs. In- 
eucay wood 


‘Royal Institutidn, Manchester  C, B Monopeostyle. Order continedd laterally, forming loggian of three inter 
ae aks columas on each aide wf | 


Post-Lfiice, Dubite F. Johusion Monaproetybe, esluinm 36 h, sited, 
boo "seid ae ee Henten Monepreniie| tsp eae eae ntepe. 
wipei, ots Sent wien Meape Ginigee  B Barton onopeeetyle, roeenaes, Sihie thatte anti. 
Vee Fi Migriem —Mosepecatyte, peiyelply, vetorend A double hestestyley 


neproetyle, reianahd iptpegt antié. 
Prasad tenes Coe gy four wines sual hos onbopane beneath 8 pediment, or five intercolamne, 
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‘Vein, or “W etile; 3840. o 
a emneng sadtallio pat the amne pre-eminence which 
gotten has over théee of. veg origin, and bas for many centuries 
. been ong af the great staples .of our forrign trade, and a main gap- 
. spatter of opr intersal industry ; ‘tothe ‘progress of this manufactere is 
‘our-qwn country we abull-subsequently bave occasion to refer, we whall | 
née therefore cull attention to: its origin elsewhere. Mr. Mushet io 


‘bin fonrfeenth paper combats .the traditional account of the discovery 

of iton in beldcip Fs bya burning of . aprere and gives 8 

Aprobable theory 0 svell conGr experience here as to cerry: wi 
ite high See ee ey I have seen, says he, a mase Of per- . 

_festly mal dren produced by roasting a species of ironstone, united 
with a considerable quantity of bituminons matter. After a high tem- 
—- teen excited in the interior of the pile plates of malleable 
‘aron of: « tough.and flexible nature were fonnd, and under circumstances 
where ‘there \was no fuel but that furnished by the ore itself. Mr. 
“Mnshet thence argues the possibility of the properties of the metal 

_deaving been discovered during the process of making charcoal by « 

.. teas Of. ore accidentally dropping into the burning pile. frou, it is 

‘“iget-probable, was for along time after its discovery applied solely 

“to agricultural purposes, for the want of a regular method of converting 

, “it into steel long gave a preference to hardened copper and its alloys 
as the material for edged tools and instryments of war. So little in- 

- eed was the art of making steel advanced, that a present of 40 Ibs. 
of. step! from Porys to Alexander is quoted by biographers as @ most 
- acceptable and valuable gift.* Even in India itself where this branch 
of art is now carried on upon a very extensive scale, the progress sects 

- to have been very slow, for the value of that gift of Porus would now 
‘be the uce of one man’s labour in 240 days. It is to India how- 
ever, that according to the best authorities we are to look for the 
origin of steel, and trom which other countries were supplied; even 
the obelisks of Egypt being supposed to have been worked with Indian 

..$00ls. Among ourselves the production of iron claims a very early 
date, for there is every probability of the Cornish mines baving been 
worked st least 2900 years ago by the Phenicians, while we know by 
the textimony of Cesart that this branch of mining was still pursued 

. by the nations inhabiting Britain, The current money was of brass 
or iron, valued a to weight, although Cesar observes that the 
produce of this latter-metal, which was worked in the maritime dis- 

_ tricts was small. As however the tin trade had long been a staple, 
‘and copper and brass were imported, it may be reasonably doubted 
whether among a mining population, the workings were, although rude, 

carried om apon,a greater scale of magnitude than is implied from the 
terms used by the Romans. During the subsequent occupation by the 
Romans, remains now existing fully attest that the workings were kept 
up by them, and indeed during the whole period of history there seems 
to have been .no intermission in the prosecution of this branch of the 
national wealth and strength. The Danes are particalarly noted in 
this pursuit, and large heaps of scoria, named ater them, ure to this 
day to be met with in many parts of England, with so great en accunm- 
dation of suil upon them us to bear trees of large size. At the time of 
the Norman accession we find the king demanding of the inhabitants 
of Gloster 36 icres of iron, for making nails for his fleet, every icre to 
consist of 10 bars or rods of iron; which iron was very probably made 
in the neighbourhood in the Forest of Dean. The kings of England 

held in this forest iron works, consisting of three blast furnaces and 
feo forges, which ure supposed to have been given up by Charles ist, 
somewhere about the year 1637, Cromwell-and-other princes are also 
said to buve embarked capital in such pursuits, and indeed the iron 
trade seems alwuys to have been the object of the highest solicitude. 

_ One.uf the Brat events which led to an extension of the iron trade, 

_perticulasty #8 Tegurds castings, was the invention of cannon, the pre- 
“cise date of which is not however known. Cast iron is said by. M. 
‘Verlit w have bern known in Holland in the 18th century, and staves 
$0 have been cust: from it at Elass in 1400, but how produced is not 
known. Cunvon are mentioned in a record of the accounts of the 
Chamber of Paris in 1598,and were used by the English at Cressy’ in 
1346, and by the Venéfians in.1966 and 7, but we are by no meam to 
conclude thut, sugh oayneth. were cast, as for two hundred years 
‘cannon were. made, formed efiatnves-of wrought ison, bouvd : 
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with strong hoops of she asaie metel.: Jt was not ontil 1547. that th 















dirst.iron, gus were, cont ig Landin-y.a person named Owen. The: |. 
<pttcise date of the origin of the:tlenk Suemace: 40 fer from. being asin. 
falned, “Mr. Mushat who, daa ieramigeted the eubject with ‘Dismal 


Pity é ae . ate 5 re — = : Bsc a = an 
ee P : ? x an Foy te ? fe 
shy, - © Qabates Cortina, 8. ab! 2h owt ‘eal, 
ao + . a “7 ’ i A “1 1 my =. tet 
a MNS eS eS we ‘ Mallen SSR 
' . ee a ee 


Aaah ay 











_ fis,” in which we 


 dbasoos):dron: manafacture, which :froe 
‘dowa, 40: iaelgu 







PE ie CoM ee ete Bnet False een Te tog 


he ' 
a 
g 
1 


Ma Be 


= Bet oof Bigot? O, Ba a Le -? meres : 
SM er A ee ae le De a et ee ee cae 
‘ = fs fic ia A a . . =) ‘a aw . a 
2 = prea 4 7 \ tS vey ~ ace t Pi " ‘ +S aie . L = r 
* 7, i ro 
bd . ta iss vel r * a 
. 


[i dha eacdaseare. ake ‘power of Meet oon mS 
| ee é >. OF: ‘SPU GTS AD Ore ae se 
| the township inthe veighbourhodd of the minexte thabadks - 

‘of the adjacent -atpeama;\this is. particularly. avident rem epantiting | 
the sites of the oldest workings.’ The intredaction,.or-dovestion ea Lot 
pede ther oes xt oa Wr the end ‘ nut oupaveaiin _ 
was ve of a great extension Gt ®- REG: 
of iron artillery to the continent was the. result,.and without giring 
implicit belief to the staternents of Dudley, in his Metallum Masiaywe 
are still bound to believe that the trade was great. , According to 
Duiley’s computation in 1615, there were then no. lene than 300: 
furnaces for smelting iron ore with charcoal, and 500 forges re 
mills. The total-quantity of iron produced, from the: s ts enid:to 
have been 180,000 tous per year, an enormous eamount:cousidered: in 
relation to the then population of the , although not 
so fur as the question of fuel is concerned, erp eet 8 state- 
ment of the number of furnaces to be.accurate, alt: some -queation 
may be raised-upon that point, a deduction is still to be made for fur- 
naces out of blast and building, for which, fram modem experience we 
might easily assume the deduction of a third, leaving 200 as the actual 
number in work. A less number of weeks (perhaps 35), and a-lewer 
abba (say 12), should also be taken, and the. estimated produce 
would then not exceed 80,000 tons, a quantity by.2o means incredible. 
It may be mentioned here by the way that the extensive exportation 
of artillery is not only in favour of the origin of blast furnaces in this 
country, but also of our possessing a very large shure of this trade, 
which might well give an impulse fo it in this country. See he 
We have now to contemplate the aie | of another great improve- 
ment, the use of pit coal, for which we find several patents granted’ by 
James I. In 1612 patent was granted to Simeon Sturtevant,’Eag. 
(seemingly a Dutch name) for 31 years for muking iron with pitcoal, 
in retorn for which patent Sturtevant was bound to publish bis dis- 
coveries, which appeared in a quarto form under the name of * Métul~ 
lica.” In the next year Sturtevant, igileg aloe his plan, upon a large 
scale and failed, was obliged to give up his monopoly. Selby Reven- 
son, Esq., was the next fv the field, and was also enjoined by his patent 
to publish his discoveries, which he did under the title of his “ Me- 
tallica.’” Several other candidates also failed, when, in 16 19; anew 
competitor came into the field, who -was destined to excite more 
attention. Dudley's father possessed iron works ut Pinsent, in Wor- 
cestershire, and it was there that Dudley wabarigte the patent which 
he obtained in 1619. He declared that although he made only at the 
rate of three tons of pig iron weekly, that be made it with profit.’ His 
success was such as to excite the alarm of the charcoal iron mapaféc- 
turers, who formed a powerfal opposition, and obtained a limitution:of 
his patent from 31 to 14 years, new adventurers also spraug-up to en- 
croach upon his rights, until at last their rivalship, and his attachment 
to the cause of Charles 1st, prevented his improvements from. beihg 
followed np. In the meanwhile the deficiédey of wood bad to 
be felt, and Dudley had fully proved the efficacy of his plan for the 
manufacture of pig and bar iron, and for various castings, all ef which 
he sold much lower than the charcoal-manufacturers. In the artide 
of castings alone, Mr. Mushet says, he must have bac greatly the start 
of the charcoal foundries, as the quality. of carbonated coke pig iron 
is far superior to that of the charcoal iron of this country for the gene- 
ral purposes of casting. Such success greatly provoked the’ hos- 
tility of his rivals, particularly of those who still. da 
supply of fuel, who at. last in the true spirit of combination ted onan 
‘attack tipon his devoted works, and led to the evil results to which we 
have alladed. His improved bellows, forge, &c. all. fella prey. dc'the 
lawless banditti. While he was thus openiy plundered, his tivais were 
not less active in endeavouring to undermine him, or:.at feast peoGt by 
his success by evasions of his patent. Among these att that of 
Captain Back, Major Wildman and others is a singular instance of 
failure. Attacked on all sides Dudley was also foiled in. 1663, 
in his last attempt to obtain a patevt from Charles the Second, | - 
and deserted by all,he was compelled ‘to ‘give’ up ‘the | puragif.— 
‘Dodtey’ was the author among other works of the -“Mefaltoy: 
nui possess many curiois details of the early ae 
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ribhtale fedhey Sek Tees articles, ‘after hearing been cast, 
ipeoon af eeothetion bios hear a oereriog ‘oftena 
“Bity, with:grest flexibility and . capacity of polish resembling steel; 
idee -cnelliign, uot tatended-to.tecelre 6 polleh, présent surfaces capar 
| dcétviog aud retulning-tin for'nicbheiderable length of time. — 
>: Ro-eetarn tothe. date where -we left off we may observe: that ‘the 
viteptovenrents whieh bad :-bech made: had increased the power of the 
famnates, from-athich as well probably as from their concentration a 
‘@iortegtion had taken place. in theit number. In a prospectus drawn 
tip about-the year 1720, near the time of the South Sea Bubble, we find 
the namber of furnaces rated at only. 59, but as this list is manifestly 
* imperfect; we are pe bound to considerthe number aslarger. Sus- 
tien, Kent, and Hampshire were then the seat of 15 furnaces, now of not 
ge Resuming the history of pitcoal iron we find that after the time of 
¥, nothing of importance was done until 1740, when a sew 
‘ guniliary, the eteam-engine, had come into the field. The application 
‘of this machine gove the manufacturer greater liberty in selecting the 
‘site of his works, and enabled him to erect larger furnaces with a pro- 
portionate quantity of blast. From this ‘date the use of pitcoal every 
year became more prevalent, and has ended by superseding chareoal 
in-this country: In aid of this two other cireumstances operated with 
advantage, the introduction of Mr. Watt's double blast engine, and the 
invention of puddling and rolling bar iron by Mr. Cort. 
' nour own days improvements not less important have been effected, 
and since the commencement of the literary career of the author, whose 
. work is now before us, the quantity of pig iron necessary to produce a 
ton.of-bar iron has been reduced from 40 cwt, to 26 or 27 ewt., with 
almost as great an economy of fuel. ‘ihis has principally been accom- 
plished by means of the hot blast, the use of which however can be 
only consiilered ax recently established, so strong was the prejudice 
epeinet its application. One great property it possesses is that it 
Giminishes the quentity of vitreous mutter formerly required in the 
furnaces, so as to diminish the consumption of both fuel and limestone. 
An equalization of the blast is another result, so as to dimmmish the 
effect of the atmospheric influence, which it ie well-known interferes 
‘with the operations of the furnace. In this, as in other countries, a 
larger produce of cast iron is obtained in the winter months than dur- 
ing the. sammer or autumn, while the quality of the metal is improved 
by being much more carbonated and less fuel is consumed. During 
e mouths of June, July and August, more especially in bot seasons, 
the quality of the iron in this country will be depreciated 30 per cent., 
and the quantity very considerably reduced, and in many parts of 
Sweden, saya Mr. Mushet, when the summer heats are intense, the 
‘manufacturer is obliged to blow out or stop his furnace for two or 
three monthe; not only is he unable to make carbonated metal, but is 
frequently incapable of keeping the furnace iu such trim as to make a 
ce of any.quality whatever. 
_ 4a improvement scarcely inferior in importance, although only local 
was. the discovery by the author in 1801, of the Mushetstone or Black 
- Band ironstone, a new class of carboniferous ironstone, principally 
found near the river Culder, near Glasgow, but also in South Stafford- 
shire, North Wales, and North Staffordshire, in which latter district 
it is called Red Mine. A'though used by Mr. Mushet in the Culder 
. iron-works, so strong was the prejudice against it that it was not until 
4825 that ite eepliaon was atuullextensive. It is now used in about 
-BO furnaces in Scotland, and the quantity of iron produced is above 
- 190,000 tons; on one. estate alone £12,000 is received as royalty in 
conseqnence of this discovery, .A powerful auxiliary in the hands of 
-the Scotch masters has been the use of raw pit coal, and coking uader 
dust; which bave been found to be particularly suited to the Scotch 
‘eoal and iron, A dawning discovery and one which promises to be 
got. less :impertant than that-of the Mushetstone, is Mr. Crane's process 
--for amelting iron with anthracite, thus making uvailubie a large supply 
Af mdneral woulth, ‘and extending our pational resources. 
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iroumetances by which 


“thecother ciroumi | are affected, se sui! - 
be able to deduce from these in connection with detailed experiments 


upon the requisite particulars of getting, filling, teaming, and ‘times of 
travelling, a tolerably perfect net of sepreualons by which calculations 
‘bé nfade with reference to earth works in ral: :: hey * 


' "t' must ‘beborne in mind, however, that all results derived ‘from 


‘such expressions, however accurately determined, and however com- 
prehensive. the data from which they have been derived, are still liable 
to be affected by circumstances which no human foresight can predict. 
All that ean ever be'with safety relied upon is, that supposing all-at- 
tendant circumstances to be identical as to effects with those which 
had place during the period of former observations, then that the cal- 
culations applied: to other wotke varying in form and magnitude, shall 
give results agreeing with sach former observations. 

But if we attempt without reference to the gross performance ri 
some long period, to derive from the observation of a few days, fixe 
laws for the actual time of executing latge works, it is obvious how 
impossible it must be to derive correct results ‘in any such way. The 
days during which the observations:-have been made, may have been 
remarkably fine or remarkably unfavourable, or in some intermediate 
stage between these. But whatever this stage may have been, there 
is no alternative but to adopt them as our standard for the whole year, 
and thus it will be seen on what an unstable foundation-such a struc- 
ture must be.raised. yp at . 

We do not mean to say that any experimentalist would so far stultify 
himself as to proceed blindly on the isolated experiments of certain 
days on which the performances would noteriously be either much less 
or much more than on the average of the year, but we can readily 
imagine that the imputation of improper selection can scarcely fail to 
apply more or less to the experiments of any 10 or 12 single days at 
any period of the year. Let us suppose on the one hand one of the 
dull gloomy days of our winter months, the ground slowly parting with 
the frost which had hardened it for some weeks before—the fulls of 
earth possessing more than usual tenacity, the workmens’ tools clogged 
with the soft retentive clay adhering to every thing like bird lime; 
the rails clammy and dirty from the same cause, the wagons when 
teamed retaining a third of their contents plastered to the sides and. 
bottom, and so requiring double the time for teaming, and then let us 
with this contrast a fine dry day of spring or autumn, the rails almost 
free from dirt, the shovels all clean and bright, and parting ‘ivistantly 
with the contents filled into the wagons. These latter again when 
tipped immediately discharging their contents, and leaving none to be 
shovelled out by the teamers. And let us usk any man, practieal or 
not practicul, on which day the performance will be greatest. We 
shall not hesitate to say that the performance on the one day shall be 
50 per cent. more than on the other, and shall be independent of the 
number of hands employed, because ussuming that on the favourable 
day each department of the labour is occupied by the proper pro« 
portion of men and horses, then on the unfavourable day an increased 
number will rather serve to impede than to hasten, as they will be in 
each others way, und the hands will at intervals have to wait for their 
turn to exert themselves, it being impossible that more than a certain 
namber at a time can be fully employed. : 

We repeat we have no intention of ed a ‘the experiments before 
us, or any other of the same kind with such glaring absurdity as would 
attach to them, did they exhibit the extraordinary results of one or 
other of the extremes we have pointed out as a foundation for esti- 
wating the work of the year, but we contend the chances are, that as 
isolated experiments they bear more or less to one or other of the ex- 
tremes. it ie barely possible that the days selected shall represent a 
fair average of what may be done throughout the year. 

It is for such reasons that we would hesitate before adopfing as the 
basis of important calculations, the results of a few days observation. 

We would much rather rely on well authenticated records of tho 
pertormance during many months, under different aystems of eripoae 
and we would suggest to the author of the present treatise, and to all 
otbers-who may in future undertake experimental inquiries of this na- 
ture, that the really practical and experienced, whether engineers or 
contractors, will daldosinagr as their test upon the uccuracy of uny par-. 
ticular theory, however derived, proceed at once to compare the re- 
sults ‘which such a t ‘will give them with their own actual ‘know- 
ledge of what has been Gone on the great scate in other works. They 
will therefore pronounce the theory correct or otherwise, according as 
it coincidéa or disagreed: with their own experience. We ars thus 
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justly to apport tion the quantity 

‘Our author professes to have selected the experiments be has gi 
from a much more extensive series, and this may. possibly be held as 
an answer to our rg sae bine as to the limited ‘space over whieh the 
exptriments extend, but it must be understood we are not objecting to, 


ven 


the insufficiency of these experiwients, for the purpose of showing the 
distinet periods of time occupied .in the several processes of filing, 


tipping, and travelling; the rea] meagreness of the experiments, we 
conceive, arises from the absence of all informution as to the gross 
hse gi of some lo iriods. It is obvious that with auch in- 

ormation, even should the results not ogree with those which might 
be derived from caloulation by the author's formule, these latter might 
still be of service, as-expressing the ratio of the times occupied by the 
vasions details of: earthwork operations, aud this, we apprehend, is 
almost the extent of what can be expected from the experiments we 


are 

Thus should we find that the calcnlations on being applied to any 
particular work already executed, shall afford a less result in point of 
performance than we actually know to have been accomplished, we 
moay atill perhaps rely upon the numercial relation to each other of the 
s#veral times determined in the experiments, which form the basis of 
' guch calculations. We may conclude that the separate.times assumed 
for filling, teaming and travelling are all too great, but that they may 
all safely be reduced in a certain ratio: and when so reduced we may 
be satisfied with the conclusions they establish. Thus for purposes of 
comparison as to the amounts of labour which can most advantageously 
be employed in the several departments of earthworks, we hold the 
experiments in this book fo be extremely useful, and we think with 
the restriction we have jaid down against apr ying them to establish 
gross reeults, that they may be safely depended upon. 

We will now briefly describe the mode of investigation pursued in 
this work. . 

From the observations of sixteen days the author proceeds to estn- 
blish first the rate of speed at which the ve travel, and then the 
time occupied in tipping each wagon, or each set of wagons, suppos- 
ing a sufficient number of men at the teaming place to prevent unne- 
cessary delay. His method of deriving the rate of speed is neat and 
ingenious, and liable to less objection than actual observation on the 
time of passing between fixed points. For instance, the time ocenpied 
in “filling, removing, and tipping the wagons,” as the average of 
several experiments, on a lead of half a mile, was 55 minutes. Also 
the time occupied in filling, removing, and tipping the wagons on a 
lead of three-quarters of a mile, amounted to 69°47 minutes. Hence 
we have 69°47 — 55 == 14-47 minutes for the difference between the 
time required for filling, removing, tipping and bringing back a set of 
wagons dpon a lead of three-quarters of a mile lung; and the time 
required for filling, removing, tipping and bringing back a set of 
wa upon a Jead of half a milelong. This difference, namely, 14-47 
rainutes 1s evidently the time which elapsed while the horses were 
drawing the Ivaded and empty = backwards and forwards over a 

tter uf a mile, or in fuct the difference ia the lengths of the leads. 

“ dete shows that the average speed of transit rates at 2°40 miles 

er hour.” 
; We regret to be under the necessity of pointing out that the author 
hns here made an error ‘in calculation, as may at once be verified by 
ascertaining the rate of speed corresponding to half a mile in 14°47 
minutes. This rate will be found equal to 2°07, instead uf 2°40 miles 
‘per hour; a material difference, and one which must affect any subse- 
quent calculations founded upon it. We believe that the rate made 
uae of by the author, namely, 2°40, is more correct in practice than the 
Ottier, but this tends rather to weaken our faith in the experiments, 
since they undoubtedly, by the author’s own showing, entublish 2°07 
miles per hour us the rate of horses’ speed in transporting earth. To 
poe time of tipping is then found = 7-06 minutes, ond that of 
ling = 19 minutes, buth these being derived, independently of the 
ree of speed, asd so not affected by the error we have pointed out 
ves. op e oe tee Bs e ‘ . 

' Froto the data thas established, our author derives in a simple man- 
ner, the necessary expressions for finding the number of wagan loads 
which may’ be removed. from cutting 
with u given number of wagons, bot | for constant and varying 1 
| Phe next section fs wig da the lovestigation of the causes whic 


Hy 


mit the rate of p 


forming-gn embaukment. The:‘author }- worked wich roper coniplement. of labuur to ensure the eomiition:. - 
shows thxt this rate of progress is limited pies oumber of training, |. that po instant of Eis bell ber oat ut the feawing piace, -.: Phage th will, 
or ta:be terms thaos shunt Fonda, srbcll can he fixed at the ead af the |-ever be fan that the thearp bene vial doin tarnishes dequltiba to : 
embebkinent, and this number: Will of. aouser, dep ‘the beighty' | grcsd performance, which auptsibt-be expacted ia prostate (1). 5.%: 
top . breath, and ‘rite of slopes’ of the embepkment,as affording a.| “ The.sacond. part of.tha, work -commenan: with: adi: fiqdiey: into tle: 
greater or less bregdthi to team over. ‘The Urwaith occupied by each | offsets of tlie lend, priucipelly'es detersining the -aceuber of sagentta:, 


cutting’ Gil it ie Bually placed iti the embankeisat, we re detier able | road. he 


of labour geceisety in each several - 


to embankment in a given time, 


we 

ca © 
: 
1, 









“ 
Le s ef 
A EF kd pet ee t 
er 

Lr. 


aes at 


dar AL Tae hss io 


nba 
Bark, VAG ee eG 
Oe A IR y PC ge 
ef Sete ve Toes Pin Ee a ple ba ee 
Z we, y's fae 
" nyt 
a0, , a 





teamin 
can be. 
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is ; a 3 “roe, 


valine beredth of te tusmag oy beisety hoods? is that 
available breadth -of. the teaming or battery head. . He eames that... 
moat sojls will stand-at a slope of. ib-to 1. when Set dipped, wad as: 
nia nae senda ‘are. to be finally, dressed. off to Gatter, slopes-then .. 

is, the di 
for the slope to which the embankment Is to be finally 
be so much additional breadth, which being. added .to the top breadth - 
will give the whole available breadth for teaming, ‘Thus for an-eme. 
baukment 40 feet high, slopes 2 to J, and top breadth 30 feet, weshalj 
have 40% 2x2 +80 —~ 406X192 == 100 — 120 =: 70 feet,'the avail’ 
able breadth for teaming over in this case. Nae ey 

This brief analysis contains, we believe, the elements of the author's 
theory, as to the limits of progress in ao embankment, for taking 7°07 | 
minutes as the time of tipping a set of wagons, it is evident that 948 - 
can be tipped from each shunt road ina day of 10 hours. 

he number of wagons that can be tipped per day from each shunt 
road, being multiplied by the number of these roads, gives the total 
number of wagon loads that can be tipped per day from all the roade, 
and this number being multiplied again by 250, the working days in a 
year, gives the whole performance in wagon loade per annum. a 

The quantity in cube yards depends of course on the eapacity of the 
wagons, which varies from two to three cube yards, according as they 
are heaped or not, and according to their build. 

Our opinion of this purt of the anthor’s work is principally influenced: 
by comparing the gros results which his cateulations establish as: to 
the rate of progress, with what we know to have been the actual per- 
formance in cases where every effurt was made to get through.as lurge 
a quantity of work as possible. Taking the case of an embankment 
50 feet high, slopes 2 to 1, and top breadth 30 feet, it would appear 
by the formule that we have been considering, that 848 wagon toada, 
or say (at the most moderate allowance for .each wagon) 1696 cube 
yards per day of 10 hours, can be tipped at esch end of the embunk- 
iment. We think our author would be somewhiet puzzled to point out 
an instance where even two-thirds of this amount has ever been per- 
formed, under the circumstances we bave supposed, even for a single 
day, much less during any long continued periud. 

here is some difficulty in comparing the formule in detuil with 
actual performance, for the want of knowing the breadth of tip in the 
latter cases. There is however one well authenticated example which 
may be found in the evidence of Mr. Provis, on the London and Brighten 
Railways. : 

We allude to his description of the great Skelmere embankment on 
the Birmingham and Liverpool Canal, where he states, that over a 
breadth of 60 feet, 105,000 yards were teamed in 16 weeks during fine 
summer weather, being at the rate of 1094 cube yurds per day. 

“ During one mouth,” however, says Mr. Provis, “we warked double 
gangs. beginning at three in the rip and ending at ten at night.” 

o that this quantity reduced to days of ten hours in length, becomes 
105,000 in 180 days, equal to 875 yards per day, It must be remem- 
berad that Mr. Provis was here certaialy not understating the per- 
formance on this work, grentent 


It was his interest to show the - 
possible quantity which had ever before been accomplished, and the 
fact he relates was considered at the time, as indeed it is entifled to. 


‘be considered now, a wonderful and almost unexampled per: 


exhibiting no small share of. contrivance and 
those directing the operations. | on ee 
We shail only further remark that up to April 1837, ‘no inatance 
could be found where even 200,000 yards had been teamed into em-.. 
bank ment from one face ina year; whereas our author's formule for 
an embankment of the dimensions last described, would iead us to cal« 
culate taking 250 working days in a year, as a performance of 424,000 
yards per annum, and this tov without nightwork, but simply during 
250 days of 20 hours each. acts i cae a ae de 
The difference between actual experience aud the results.of.ont. 
author’s riments arises here, we. concelyg p 
use of the. oguetant 7:07 minutes as. the time of 
may be perfectly correct as applicable to 


few sets of wagons where there iy no danger 


energy on the part of. 
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with what any practical man would think of adopting. For instance, 
ha dacestains by eam of this investigation, thot for working o 20 feet 
embankment.at one end onty, and fora lead ‘of 150 chains, there should 
be employed tio fewer than 109 horses and 235 wagons, a proposal 
sufficiently monstrous to startle any one at all acquainted with the na- 
ture of earshworks. 

» Dhé next section is devoted to an examination “of the amount of 
friction incldent.upon contractor’s rails.” The author here establishes 
that the grows load for a horse on contractors’ rails may vary (ona 
level?) from 5°28 to 7°17 tons, so that knowing the weight of the 
wagons employed, and deducting this from the gross load mentioned 
ubove, we may readily ascertain the number of wagons to be assigned 
to each borse, provided the quantity of staff which each wagon is to 
hold be known, or tice rersa, the  etdcd of stuff which each wagon 
: to carry, according as 1, 2, or S$ wagons are to be drawn by each 

orse. 

The following extract from this section exhibits the author's results 
derived from an examination of the friction. 


"‘ Let P represent the power of a horse, F the friction per ton, upon the 
load which he draws, and WW the weight of o loaded wagon in tons; then it 
follows, that 

P 


a  ¢ 
Fe V 


is the load proper for each horse, expressed in wagons; and this value of ¥ 
has been given in the following table :— 


TABLE, GIVING THE LOAD PROPER FOR A SINGE Hlonsz, EXPRESSED IN 
‘ ‘WAGONS, ACCORDING TO THE STATE OF THE WEATHER. 

















| Value | Value | Value Valine of | Velas | State i 

( of Fj of W of P Po ay | ofthe | Remarks. 
| in th. ‘intons.| in Ib. FH ° | weather. 
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| | 188-27 


Rails in good order. 


| 2o45 343 


18827 2545 x 343} 209 | Fine. 
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tolerable order. 


188-27 
| 31-22 | 3:43 (18827 B19 x 343 aa! 7s ¥i . Road wet, and rails 
| | "| ori Neo ar ie greasy. 
. H ! 
{ . | ; 
sult | o-o4' Fine, . Rails and road in 


2606| 343 118827 S600% 579 313, 


| 
| __ 188-27 | 
35°54 | 3M8 \1ReO7 35°54 x 3°43! 


| | 


We observe that in several pages of this section the erroneous velo 
city of 2°40 miles per hour is made use of. 

The oa section contuins a summary ef those preceding, but as 
we have already considered these so minutely, it may be unnecessary 
to rerhark particularly on the summary. 

The remainder of the work is occupied by an investigation into the 
berro sing system, our notice of which we must defer till next month, 
uiid tm the mean time we may safely recommend the work to the 
younger branches of the profession, as exhibiting very neat, clear, 
pe simple application of algebraical calculation to subjects uf practi- 
cal inquiry. 

‘For! che | réasons already 6 fully stated, we cannot advise dependance 
cu the groks résalts to be derived from the author's mode of calcula- 
tion, bat whenever the student shalf either from his own, or the ex- 
perience ¢f others, have acquired sufficient daia to found his calcula- 
tions’ ‘upon, then the method of handting the subject pomcraly, and 
pirticulirly of adapting culeulations tothe practical facts on which 
they-are established, will be found exceedingly useful. : 

ye great deal of useful information may also be gleaned from the 
ctweryations ‘detailed in the ‘work, ‘and the young engineer in particu- 
» ldy, oa searecely fail to have hit knowledge of the subject improved by 
| . b, + er a er er a me , 
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nt ef a Ponpone Hine of Bitoay oom Plymouth to Baviter, bite’ the: 
iy of Dartmoor. By James M. Renner, CE. . Plymouth ‘ Stevens, 


aos ™ 


: “This fs a well drawn up report, but we can do no more then call. atéention 
‘to the mode proposed of working the inclines, respecting which we. may, also 
niention that @ similar plab is described in the First Volume of the Journal. 


“From the point of divergence of the Tavistock branch, the main line. 
ascends to Dartutoor; the prevailing gradient being 1 in 38, and the plane & 
miles 860 yards. This part would Le worked as one continuous plane, by two 
water wheels, each equal to 160 horse power, constructed at the head of the. 
plane, aud supplied with water as hereatter to he described. The rope to be 
ured for drawing the trains up this plane would-be what is technically called 
an end rope, of the whole length of the planc; being very little longer than 
the rope similarly ased on the London and Blackwall Railway, upon which 
there is an enormous passenger trafic.” 

“To insure a supply of water for working the water-wheels before describ. 
ed, by which the trains are to be drawn up the two great inclined planes, at 
n velocity of not Jess than from 15 to 20 miles an hour, [ propose to throw 
dams across the gorges of the following valleys on Dartmoor, viv.—across the 
Blackabrook valley east af the prisons of war, the Cowsick valley above Two 
Bridges, and the Last Dart valley, about three miles north of Post Bridge. 
These reservoirs would have an area of 255 acrea, with an average depth of 
20 feet, and contain a sufficient quantity of water, during a continued drought, 
to pass eight trains per day up the planes, for three. months; their height 
above the wheels is from 50 to 300 feet. The great depth of these reservoirs 
will cause their supply of water to be independent of the severest known 
frost; whilst from their height above the Railway, the leats by which the 
water is conveyed to the wheels, will have so quick a descent as to prevent 
all chance of the passage of the water being interrupted by either frost or 
snow. The wheels will work under ground, or rather, in chambers under the 
Railway, and would not therefore be affected hy weather.” 


The Process of Blasting by Galvanimna, addressed to the Highland and Agri- 
cultural .lasociation of Scotland. By Martin J. Rosuars, F.B.S.E. 


In mentioning that Mr. Roberts has been as successful in Scotland with: 
blasting by Galvanism, as Col. Pasley has been in England, we say enough 
for the merits of Mr. Roberts. We may farther observe that this small pamt- 
phiet contains in addition to a good description of the process, several illus- 
trative plates. 4 


Scott’s Practical Cotton Spinner and Manufacturer. By Roneat Scorr and 
Wriiitam Scorr. Preston: Livesey, 1840. 


We are glad to perceive that a useful class of works by practical men ere 
springing upin the manufacturing districts, and likely to prove of great hene- 
fit. The book now before us is a collection of calculations applied to the 
several parts of cotton spinning machinery, adapted equally to the use of the 
engineer and the manufacturer. It seems indeed to be a most useful work. 


1 Glossary of Civil Engineering. By S.C. Bueus, C. E., &c. London: 
Tilt, and Weale, 1840. 


Mr. Brees seems to lave been so successful with his previous works, & 
rendered so contident by his good reception by the public, that after a very 
short interval he is again before us. The present work is one of less preten- 
sious than those usual emanating from his pen, being a glossary of the terms 
used in civil engineering, adapted for popular use, and that of the younger 
members of the profession, and very useful as a handbook of reference. It 
is copiously illustrated with woodcuts, some of them of considerable artistic 
pretension. We should have wished that Mr. Brees had given a little more 
room for mining terms, of which a manual is much wanted. 


The Martyr's Memorial, Oaford. By 8. S. Scorr, and W. B. Morratr 
Architects. , : 


This fine monument is an elevated cross in the pointed style, of majestic 
proportions, having in the second story statues of the three bishops. ‘The 
cross is raised upon ao aeries of steps, and we are glad to ebserve without an 
iron railing round it. The irregular pinnacies of the church in the back 
ground are made by the cross to look rather awkward, and should be wade 
more symmetrical—we should suggest, by the gentlemen who haye so well 
fulfilled their previous task. 


Ricauti's Rustic Architecture, No.5. London: Grattan and Gilbert, 1840. 


Mr. Ricauti goes on with success in his undertaking, he has shown com~ 
pletely how innch beauty may be combined with economy by the simplest 
means. Even the woodman’s axe is an efficient instrament in Mr. Ricauti's 
hands for giving a picturesque appearance to unbarked trees and amall 
branches, ‘It appears to us that in several of the plans Mr. Ricauti might 
hive greatly promoted the convenience of the arrangementa by a few alight 
alterations. - es i 


The Dominican Convent. and Chapel at . theratone, Warwickshire. By 
Josnra Hamuom, Architect. ra or tee ee 
These. buildisige were: finished in August 1839, and cgnaigt of a pile ‘of 


a Pan 
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. mixed: ‘chatectér:in the ‘pointed style. The turret or spire attache: ty’ the 
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chapel is a new arrangement, of the details of the poised style, ‘at. itap- | haa eather to Gry tnerey se selprey SUN, We WON Wot Wd 
eats {0's tobe rather out of chatacter with tha manaibing balou" | se lye fiers mhghomrinyaerpngrm 
A Brief Survey of Physical anal’ Fossil Geology. ‘By Paapantox Jonx mactinds of the R "adi flodiety Oe this tutter “polar pea sat ap 
(iguanas ueindetoeeae 5 her Sa better than tramsaribe the docamout Heel! whiok woe the innuddiate 
This small work is a republication of two lectures delivered st Literary Insti- | occasion of my communtcating thit desortgtion $e the public. « Tbk: 
tutions, and therefore well adapted for er cirtulation. The object of | document was a letter addressed a Bore 0 3. @. servis; to the J a 
sucha performance almost places it out of the range of criticisin, particulary, — grapher to the Admiralty, Captain Hort, R.N., and. by him'e roe 
Whereas in this instance, te work scams carefilly compiled. * | to me, with the following note — 
P | “| ddmiraliy, Feb. 23, 1838. 


LITERARY NOTICES. 
Mr, Stanvisn Movrrs, the Parliamentary Barrister, has published at the 
Protecti 


request of the ; ion Society, a system of registration for the 
Aborigines ef our: » which, athough it recommenda engineers to be 
sent out to hardly comes within our prevince; we can say, 


» that it contains many profound and original views, 
Mr. Wvap, the: , i addition to his national work on the Cam- 
igus of the Raglish Armies in the Peninsula, has recently published several 
ic Maps and Plana of the Seat of War in the East. 

Mr. Tyas is about to publish a cheap Map of England in shilling sheets, 
fram the grever of Mr. Jolbins, and ou the scale of a third of an inch to a 
taile. Prom the specimen it seems likely to prove a useful work. 

The new Catelogue of Mr. Weare contains the most copious list yet pub- 
Wighed of works on engineering and architecture. 


A 





NOTES OF THE MONTH. 


Wrra the rage for promenade concerts, it is scarcely surprising that archi- 
tecture should have been a little affected with the mania. The Princess’s 
Theatre in Oxford Street, hes been opened at present for concerts; it is a 
gorgeous building in the style of the revival; finished by Mr. Thomas Marsh 

eleon; the original design, we believe, being by Mr. Duncan. The ground in 
Leicester Square, next to the Zoological Society, is being cleared tory to 
a building promenade concerts.—The Adelphi Theatre bas had a new 
frout put on, we believe from the designs of Mr. Beasley. It is a novelty 
admissible in such a style of decoration, but the pilasters of the lower arch 
have been unfortunately contracted, from the interference of a neighbour 
. who possesses a right of way.—Oxford Street is being improved by the erec- 
tion of several new shope on a large scale.—The Architectural Society com- 
menced its proceedings on Tuesday the 3rd.—Mr. Baily has just finished two 
statues, one of Sir Thomas Brisbane, for New South Wales, and a statue of a 
a Irish judge for Dublin—The foundation has been laid of the 
new Collegiate School at Liverpool.—The British Museum has received seve- 
ral aceessions to its Egyptian collections; a fine colossal head has been erected 
over the doorway, which produces 4 fine effect.—Considerable atir is being 
made as to the formation of new railways, but we fear that the Standing 
Orders will prevent their making much way this Session. Among others we 
mention, the London and Manchester, the Cambridge and Norwich, through 
Thetford, the Lincoln and Nottingham, the Devon and Cornwall lines, the 
Edinburgh lines, one from Mr. Marshall’s Slate Quarries to Ulverston. 





ON TIDE GAUGES. 


Sic-—In your October number you have, somewhat incautiously, 
given invertion to a letter most injurivus to my churacter, signed 
James Inglis, Lendon,” on the subject of my new Tide Gauge, u de- 
scription of which was cormmunicated to the Royal Society by the Rev. 
Sagtned Whewell, of Cambridge, and printed in their Transactions 

_ Divested of those portions of it which, being merely ornamental, 
may be safely passed over without remark, Mr. Inglis’s letter contains 
am assertion and au implication, to each of which T must give a se- 

. parate reply.’ It is avseried, that-in answer to various letters which 
Ahad addressed to Mr. Mitchell, I received ‘from him a description 
and drawings of bis machine, by the aid of which my own was 
constructed, In reply to this assertion, I beg to state, distinctly 
and simply, that J never had the slightest correspondence or com- 

: munication with Mr, Mitchell in my life, either directly or indi- 
pectly, weil ebalinage #ither him or his friend, Mr. Inglis, to. predace 
‘one scrap or syllable of any letter of mine in evidence of such.aerren< 
pondence.- -{ may also that I never saw any drawing or desorip- 
“tion of Mr. Mitchell's ¢ide gen yj Mad that I have not, at fie moment, 
“the least idea of ite principle. 
“Phe ietplieation eemtaimed in the letter.of Mr. 
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“My nxaz Sta—The enclosed note is from the Engineer Officer who ‘has 
been appointed to succeed the present Surveyor Geseral of india—Do me 
the favour to read it, and tell me how far you can assist us, and when. 

“ Yours very truly, ; 
“¥. Bzacvoar.” 
(Nove enclosed.) ian 


“To Cart. F. Dzavvout.—My sxax Sia—I rejoice to say that I 
found the Court of- Directors disposed to give the fullest effect to our wishes 
in réspect of the registry of the Tides, throughout the whole line of coast .of 
India, and wherever their authority extends. I stated my own views to the 
Chairman, Sir James Carnac, to Mr. Melville, and other inftyential persons, 
and fully explained to them that unless the thing were well-done, it were far 
better let alone ; whereupon they directed the dispatch and inatruetions which 
they ha: already prepared for the Governor General and Bombay Govern- 
ment to be withheld, and empowered me to arrange with Mr. Whewell, Mr. 
Lubbock, aud yourself, to propose any course of proceeding and measures we 
thought advisable, and point out the requisite apparatus. With such a mag- 
nificent carte blanche, with such superior co-adjutors, it would indeed be a 
reproach to be either supine or unsucecesful. Mir, Whewell heartily con- 
curred with us on the importance of having the Tides registared with a far 


greater de of precision, and at shorter intervals, at several additional 
points on the shores of India, Arabia, Persia, the Eastern Islands, and China; 


and was of opinion that at such stations exnct meteorological observations 
should also be made contemporaneonsly, aud these punctually and promptly 
transmitted home in daplicate every month, to the Admiralty, to the India 
House, and to the Royal Society. Although Mr. Mitchell’a Tide Guage, 
erected at Sheerness a to Mr. Whewell to answer sufficiently well for 
the subordinate stations, he laid great stress on the necessity of something 
far superior to this, for those stations where it was intended to have more 
precise and frequent measurements. He spoke to me in terms of high praise, 
as did also Captain Washington, of Mr. Bunt's apparatus, but said that he 
much regretted that it had not heen published, although he had been in 
treaty with the inventor to give it to the public with a complete description.” 
oooeee “It is the chief object of this epistle to move you to write to Mr. B. 
to publish his descriptions and drawings. Do let me urge you to use all your 
infinence with him in so good a cause,—and if he would permit a-working 
model to be made under his own eye, it would greatly assist the native arti- 
ficers of India and expedite the construction of the several tide gauges. The: 
Disectors would readily defray the expense of such mode). ib? es 
“ Yours, sincerely, 
“J. B. Jeavis.” 


In compliance with this earnest solicitation, I immediately prepared 
and forwarded to Professor Whewell dragifigs and a description of my 
tide-gauge, which were soon afterwards*thserted in the Transactions of 
the Royal Society. In doing so, I acted in opposition to the advice 
of some of my scientific friends, who “thought that I was entitled to 
secure to myself the fruits of so much labour and study. A few months 
afterwards I was requested to superintend the construction of two: 
machines, similar to my own, for the East India Directors, agreeably 
to the tenor of Major Jervis’s letter, already quoted; with which re- 
uest I also complied without hesitation. These machines were com- 
pease and intrusted to the care of two scientific officers in the 
eg "s rei oe Elliott and Ludlow ; ae after vole 
to the purpose of inspecting my original tide-gi saile 
with the two nen machines for Mindia fn ebruary jast. ' ee ae “of 
these gentlemen (Lieut. Elliott, who had, I think, seen Mr. Mitchell's 
tide-gauye,) I have received several letters, in all of -which-he speaks 
of my machine in terms of the highest commendation == - 


~ Inimediately on the appearance of Mr. Ingtis's letuer, J inserted a 


reply to it.in saveral of the Bristol newspapers, and sent a copy-of ‘my 
reply to Professor Whewell, from whom T received the following note : 


“ Trinity College, Combet, Ov. 9, 2840." 


“My. ogan Sia—1 have. received your lip af the Bulstol Sadan, wut 
his own tetter his conduct has this chiracter; for no f cor 
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signin 49 roquaat. of you, Mir. Hditer, that you will: waite 
“Adimasthately ta Mi. Mitchell, wad: foquire of him shat letters of mine 
he Je-abla to: produpe ‘in confirmation of Mr. Inglis’s statements: 


whether, he: wledpes ary friendship or acquaintance with that 
gentleman }. aud. whether he wil favour you with his precise addreas : 
ana. whea youbaye received Mr, Mifchell’s reply, that you will be 
‘pleased te communicate it to the public 
Lam, Sir, your obedient servant, 
. Sueatt Street Court, 
: Bristol, October 15, 3840. 


_ [in addition to Mr. Bunt’s letter, we may ourselves mention that we 
‘have writt@h to Mr. Mitchell, and received from him a complete denial 
that he was ever in correspondence with Mr. Bunt, or that he autho- 
rized. Mr. Inglis to circulate such statements. In closing this corres- 
dence, therefore, which must be most satisfactory to the claims of 
‘r. Bunt, we have to express our regret that we should, by the inser- 
tion of Mr. Inglis’s unfounded charges, bave been the means for a 
moment of raising a doubt as to the originality of Mr. Bunt’s invention. 
‘We must say that we have never seen a case of grosser or more 
wicked représentation than this by Mr. Inglis, to call it by no other 
name, asd we cannot forbear vat baa gr severe reprobation of 
such onwarrantable conduct. We hope that, if he hae any feeling of 
shame about him, he will see the propriety of apologizing as publicly 
to Mr. Bunt as he bas been the means of annoying bim.—Eb1rTor.} 


Tuos. G. Bont. 





STATE CAPITOL AT RALEIGH, U.S. 


Sm--Under the head of Amenica, at Ries 52 of the volume of 
1887-6 of your learned work, entitled “ Civil Engineer and Ar- 
ehttect's Journai,” the State Caprio! in this ar is introduced to the 
attention of your readers, in an extract of a letter from Ithal Town, 

» Architect, dated New York, Nov. 3, 1837. 

sa Sendtor, myself, of the State Legislature which ordered its 
erection, and residing on the spot, I have watched its progress with 
pride and pleasure, and beg leave to tender to you my thanks and 
those of my State for even that brief notice of this noble edifice, con- 
fessediy unrivalled by any State Capitol in this country. But as I am 
very sure your readers, and especially artists, would be pleased to see 
in your Journal a more full and satisfactory description of the building 
than Mr. Town’s letter furnishes, I here copy such a description from 
the “ Star," a weekly newspaper published in this city, and dated 

“25th March last. It was furnished for publication, at the request of 
the editor of that periodical, and is known to be from the pen of 
David Paton, Esq., some vears since of Edinburgh, Scotland, the ripe 
scholar and scientific architect, under whose daily and bengal super- 
vision aud direction, for 54 years past, this great public work has been 
executed, and is now nearly comp'eted—n work which entitles him to 
rank among the first architects, theoretical and practical, of this or 
any utber country, and his private virtues and retiring worth, claim for 
-him universal eateem. 

- T.would not, if I could, detract aught from Mr. Town; his profes- 
sional fame ig the property of my country; bat then, “let justice be 
done, though the hearers should fall.” I can not, I will not, conceal 
the fact, that Mr. Town is mistaken when ie supposes that the archi- 

_ tectural honour.of this fine building belongs to him. It is an honour, 
indeed, of which any artist might be proud, because it ix so perfect 
and durable a monument of his fine taste and grent ability. But this 
‘honour belongs to David Paton, Eeq., and to none else—and it will 
wear well, because he hus earned it well, and left to others and the 
work, itself, to inscribe his name upon the scroll of fame. Mr. Town 
did, indeed, furnish a draft for the building, aud, likewise, most fortu- 
nately for the A a sag of thig State, engaged the services of Mr. Paton, 
‘Auth Sept. 1894, to execute.it; but he is probably unaware that his 
draught was laid aside, and the whole of the detuils, alterations, and 
working Gram inge made and executed by Mr. Paton himself. Bat to 
-.. The tength of the State Capito! ia this city, (Raleigh) from north 
to south, 2 eie0 feet, and from east to west’ 140 fet the whole 
hetxht is 974 feet. The colamns of the east and west porticoes are 
eight io number, and are 5 ft. 24 in. in diameter, and 30 feet high, and 

_ Standing on .a stylubate ‘18 feet high, which, as well as the entablature, 
which is 13 feet high, are cuntibned round the building; aml the 
‘detaile-are of the Temple uf Minerva, commenly called the Parthenou, 
MWhish wai arected in t eden ay of Athe#s, under the government 

44 Porviclen, about $00 years before the Chiristian.gia. The Rotanda, 

 dvtbe-centee of the Capitol, is formed inte an igs at at top, witich 

‘tig baalt of polished granite and surmounts the building, ornamented 
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with Grecian cornice, ail its dome is crowned st top witha decoration . 
similar to that of the Lanthern of Demosthenes at Afhens, = 
'« ©The interior of the Capital is ‘divided into three stories.. The 
basement consists of ten rooms, eight of whick will be soon occupied 
the Governor, the Secretary of State, the Comptrollex, and. the 
ublic Treasurer; each having two rooms of the same size and finish, 
which, as well as the corridors, are of the Roman Doric, and are. came 
pletely fire-proof, by arches springing from pillage and_ pilasters. of 
polished granite. east and west vestibules are richly decorated 
with pate columns, ante and stuireases; all of polished granite, 
copied from the Ionic Temple of Ilinsus, uear Athens; also two come 
mittee-rooms. 

“The second or principal story consists also of ten rooms, two of 
which are appropriated, one for the Senate Chnmber, and the other 
for the Hall of the Hause of Representatives, which are 38 ft. 6 in. .in 
height, having galleries, and their walls are contained in arena of the 
same size, 59 ft. by 554 ft., having retiring rooms taken off the cor- 
ners, four in the former, and two in the latter. They, as well as the 
rotunda and vestibules, are respectively of the octagon Tower of An- 
dronicus Cyrrhestes, of the Temples of Erechtheus, Minerva, Pollas 
and Pandrosus, in the Acropolis ef Athens, near the Parthenon. The 
other rooms on this floor are appropriated for committee rooms. 

“The third, or attic story, contains a room for the Supreme Court 
of the State, and one for the State Library, which are situated in the 
east and west wings ; which, as well as the galleries and other apart- 
ments, will be approached by granite steps, and the lobbies and Ro- 
tunda are lit with cupolas; the whole of which is now in progress, a0 
as to be ready for the next meeting of the Legislature. 

“Before concluding, it may be well to remark that the stone with 
which this edifice is constructed is of the toughest and hardest de- 
scription, containing less iron than any stove I have ever seen; hence 
it presents a beautiful cream colour, of a much warmer tiit than 
marble. It is also variegated with beautiful veins of quartz, the con- 
formation of which deserves notice, having every appearance of having 
been separated and again knit, by some trembling or concussion in its 
formation; and from the circumstance of no petrifaction being as yet 
discovered, whether of the animal, vegetable, or mineral kingdoms, 
geologists would term it a primitive, if not a transition, formation. 

With regard to the cost of the Capitol; the Legislature have 42 

ropriated 500,300 dollars ; it may cost a little more by the time it is 
nished. The President's house at Washington cost, without furni- 
ture, 665,527 dollars; and the Federal Capitol cost 2,596,500 dollars, 
both of which have to be repeatedly painted, at a cost of upwards of 
12,000; and this has to be done to prevent the disintegration of the 
stone, they being built of suft, loose, friable and porous sandstone. 
ARCHITECTUS.” 


City of Raleigh, North Carolina, 
nited States of America. 
22nd Noe.mber 1839. 


J.B. Hinton. . 





RECOVERY OF THE CHAIN CABLE OF HER MAJESTY’S SHIP 
HOWE, AT SPITHEAD. 


Tue chain cable of the Howe having by an uefortunate accident run en- 
tirely out of the hause-hole on Friday morning last, after the anchor was 
cast, and fallen to the hettom, a creeper was employed to discover it, ‘which 

<d near the buoy over the anehor. On § afternoon, in com. 
pliance with a request communicated by one of the Geutenante of the Howe, 
Colonel Pasiey sent a boat to the spot with Mr. George Hall, one of his moet 
expert divers, and a party of men enrployed about the wreck of the Royal 
George, te attend him, who threw out 2 small anchor near the Howe, and 
then moored their boat in the supposed direetion of the chain cable, by mak- 
ing fast a line from the stern of the boat to that cabje's buoy. Mr. Hall then 
descended by the rope attached to the creeper, ly which he found the chain, 
and from that point walked along the whole extent of the chain until he 
reached the extreme end of it, to the last link of which he made fast one of 
the bull ropes that hed been used for weighing the fragments of the Royal 
George, by means of which Mr. Pardo, master-attendant of Portsmouth: dock~ 
yard, and Mr. Taylor, mester of the Howe, with a strong party of scamen end 
marines, got up the end of the chain cable first into a mooring lighter, andi 
the course of about two hours afterwards it was passed thaougt: one of the 
hawee-holes of the Howe aad properly secured. Mr. Hall went dows to the 
bottom about half-past 2, and finished his task about 4 o’ciock, and only 
came-up-twice in the mean time, to communicate with the men in the baat. 
it 1s supposed that be walked at least 200 yards along the bottom, and. during 
this period the boat with the pump, which was constantly at werk-to supply 


ita -with oly ating warped-nloug in the same direetion;.neceriing to signals 


anade.by hhite'from betow..: This is the second time that this.excaileut diyer 


| has been of use to the navy at Portsmouth, having on aformer occasion ¢x- 
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amitied the bottom of the Vanguard after 
ont of herbour by the Echo steamer. As this difficult operation 
répentedty to pass head foreniost- under the keel of the Vatiguard, he per- 
forined it in Mr. Siebe’s improved tight diving dréss, but in:recovering the 
cable of the Howe, which was comparatively an easy task, he used the com- 
mon diving Gress, in which he haa generally worked on the wreck of the 
Royal George, leaving Siebe's dress to the’ divers of the Royal Sappers aud 
Miners, who have heen employed-on the same wreck for the last three months, 
and whom it was desirable to send down in a tight dress, ax being the safest, 
they not having had any previous experience like the professional divers with 
‘whom they have heen co-operating. 


she took the ground. on & 





NEW INVENTIONS AND IMPROVEMENTS. 


' Jmprovements in Steam-engines and Steam-boilers ; patented by Thomas 
Craddock, of Broadheath, near Prestcign, in the county of Radnor, Sept. 16. 


The improvements in steam-engines consist, first, in an improved mode of 
obtaining a rotary motion from the rectilinear and reciprocating motion of 


the piston rod; and, second, in an improved method of condensing steam. 

The improvements in boilers consist in an improved construction of boiler, 
and in an improved methoil of regulating the generation of steam. 

First claim is to the mechanical arrangement of the apparatus delineated 
aud described, whether employed for converting the rectilinear into the 
xotary motion, or the rotary motion into the rectilinear. In this iniprove- 
ment the piston rod carries two toothed racks, one being behind, on one 
side of the other; one of these toothed racks works into a pinion, which 
pinion takes into the teeth of a drum, which is firmly keyed on the main 
shaft, which drum has teeth over half its circumference on one side, and over 
the remaining half of its cireamference on the other side. The mode of 
Working is as follows: by the up-stroke of the piston-rod, the pinion, taking 
into the teeth on one side of the drum, brings it half round, and iv released ; 
then by the returning stroke of the piston-rod, the other rack takes into the 
sis on the other side of the drum, and finishes the stroke in the same 

rection. 

Second claim is to the exclusive right of condensing the steam or vapour 
of water, or other liquids, hy causing it to pase into metallic tubes of small 
diameter, or into metallic vessels of any other suitable figure, which tubes or 
vessels are put in motion, either rotative or otherwise, either in air or water, 
sbi ier of any motion of the carriage, buat, or vessel, to which the 
condenser may be attached, whereby the condensation of the steam or vapour 
is greatly accelerated. This condenser is composed of two chambers, con- 
nected by a bar, and supported by hollow axes revolving in bearings, which 
axes are connected, the one with the eduction pipe of the engine, the other 
with a hot well or reservoir. From each chamber a number of hollow arms 
diverge, which are connected together by small tubes, reaching across several 
times. 

The condensing is performed as follows: the steam, after operating on the 
piton, is introduced through the chamber into the tubes; the condenser ia 
then caused, by bearings from the engines, to revolve with great rapidity, by 
which means the caloric is abstracted and the steam condensed; the water 
resulting from which is conveyed from the other chamber, into which it flows, 
through a pipe into the hot well; from whence it is drawn hy the feed pump 
into the boiler. 

Paka claim.——-The construction and arrangement of the parts constituting 

¢ boiler. 

Fourth.—The use of a separate cylinder to supply both air and fuel to the 
furnaces, and regulating the supply of steam to the cylinder by the pressure 
of steam in the boiler, in euch a manner that as the pressure increases, the 
auppty of steam to the cylinder is diminished, thereby diminishing the supply 
of air and fuel to the furnace. The boiler is composed of two furnaces, the 
sides of which are formed of ranges of hollow tubes, which are full of water, 
communicating at the top:and bottom with rectangular reservoirs; the bot- 
tom is formed of smaller tubes, extending horizontally from one reservoir to 
the other, and acting as fire-hars; the top is likewise composed of tubes 
extending from one reservoir to the other; the ash-pit is a tank filled with 
water, which, by the heat from the fire-bars, evaporates, and passing up a 
tube into the comlenser, is there condensed; thereby supplying any loss from 

- The fuel is conveyed into the furnaces by shoots from two hoppers; 
upon thrown into the hopper, it falls upon two fluted rollers, which 
bythe piion that drives the fan; it then falls through or between 
these rollers, and down the shoot upon a swinging plate, which scatters it 
over the surface.of the fire, The wind passes from the fan through a pipe 
to the bottom of the fire-bars. When the stcam beyond the regular 
working pressure,.it shute the valye which supplies the fan‘cylinder with 
ateam, and escapes through another opening into the atmosphere, whereby 
the pistion that works the fan is either stopped, or works very slowly, by 
which neans the aupply of.air and {uel to.the furnaces ls very much 
or cut off altogether; when the steam has returned to the 
vere is a ided ‘with oni 
here is & suitable opening, provided with a cover, for the admission $f the. 
fire, and likewise a tube with an eye-piece of talc for viewing the fire when, 
required. There is likewise a ra for burning the smoke srlaing froin 
the goals .when newly thrown on the fire; 
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fuel and air ig shut off from the other one; the smoke: arising from the fresh 
fuel is driven, by the force of the afr from the fan, throngh-the fue inte th 
pred furnace, where it pastes through the fire aud is consumed.—Biventir's 

i ite. ' “ 7 os ? Be aos cata a 

i ente tn the manufacture uf iron and other metals; patented hy Sit 
Joaiah John Guest. of ref i Iron Works, Glamorgan, Baronet, Bia 
Thomas Evans, of the same place. Sept. 28. These. consist principally in 
the introduction ef jets of steam into the pudding furnace while the iron is 
in the state usually called “fermentation.” The success of the operation 
depends very much on bringing the steam in close contact with the melted 
iron, to effect which, wrought iron telescope tubes, sliding one on the other, 
are employed, the jet pipe being 8 of an inch in diameter, md the steam 
pressure 5}. upon the inch. These tubes are raised or jowered according 
to the quantity of fluid metal in the furnace, by means of a suituble lever. 
In the sreond place, jets of damp steam ate introduced into ‘the refining 
furnace, after the pig iron is melted, through the same apertures as the blast, 
the quantity and presaure of the steath being regulated by the quality of the 
metal acted upon. During this process,in order to keep the sides, bridge, 
und bottom of the furnace from burning,.s quantity of steam is introduced 
upon the fluid cinders as soon as the heat is drawn, until the cinders become 
of the consistence of paste; this paste is then raked up'aguinst the back, 
sides. and bridge of the furnace, so as to fill up any cavity that may have 
been burned during the previous heat of iron. The use of cinders in this 
state keeps the tron quite clean antl free from the dirt which always attends 
the use of clay and limestone. In this instance four jet pipes are used, 4.an 
inch in diameter, and steam of 20%§. on the inch. The steam may be gene- 
rated in a tube or cylinder in the furnace chimney, or may be supplied from 
a regular steam boiler. The employment of steam in a similar manner in 
melting the alloys of copper and iron, and iron and tin, is also chimed, bot 
the particular application is stated to be tu the manufacture of iron, whereby 
a better rauterial ik obtained with greater economy. ‘The claim set forth is 
for the use or application of steam forced upon or into, or in contact with 
the melted jron in the refining or puddling furnaces for the manufacturing of 
the same; also for the similar use of steam in the process of melting or 
manufacturing alloys of copper and iron, and of tin and iron, in such fur- 
naces; and lastly, the application of steam to fluid cinders as described, to 
produce the paste aforesaid ; and the use and application of the said paste.— 
Mech. Mag. ; 

Improvements in preparing surfaces © frei patented by Henry Martin, o 
Morton-terrace, Camden Town. Sept.50. The precovecs constituting these 
improvements, are fourfold, viz.: 1. The mode of preparing suriaces of 
paper by combining thereon a couting of oil paint, with subsequent embossing 
as afterwards descrited. 2. The mode of preparing surfaces of paper in the 
manufacture of paper-hangings, by comLining thereon a costing of oil paint. 
aud afterwards printing or producing thereon the required pattern. 5. The 
mote of preparing surfaces uf paper by combining thereun a coating of oil 
paint, and subsequently glazing or planishing the same. The mode of 
producing a conting of oil paint on papers by means of rollers. The paint 
used for this purpose is the same as ordinarily employed in house painting ; 
a plece of paper of 12 yards, or other required length, ia to be laid upon a 
table of similar dimensions, sized with one or two coals of common or 8n- 
perior size, and then painted with an ordinary brush; while yet wet. the 
surface is to be smoothed over with a dry brush, to take out the marks left 
Ly the first, and subsequently finished with a badger softener, which produces 
a smooth and level surface, so essential to the success of this process. In the 
other process, oi) colour is laid on the surface of paper by passing it between 
two rol ers, together with an endless felt; this felt in its revolution is sup- 
phed with oi} colour by passing into a trough, and under a roller partly im- 
mersed in the culour ; a seraper removes the superfluous colour as it roses, 
and levels and equalizes the colour; the paper ia passed through the rollers 
two or three times, according to the thickness of colour i ree Paper 
thus prepared on the surface, may be embossed with engraved diea or rollers 
in the usual manner, or printed with blocks, &c , for paper hangings. which 
may be washed with soap and water when soiled. if marbled paper Ia to be 

roduced, the colours are thrown Te oe water in the usual manner, the effect 
behing increased by softening off before they are dry. if the surface is to. be 

lazed or enamelled, the of) colour is thinned wholly with turpentine, as a 
fiatting colour: when set, it is 10 be mounted ona woollen cloth. cotton vel- 
vet, or other firm soft bed, and smoothed over with a pallette knife, or trowel 
having a very smooth surface; when dry and hard, the polish may height- 
ened by any of the usual methods. which will produce a beantiful surface for 


Couper inate printing, paper hangings, and various other purposes.--—Afeoh, 
af. 


Valees for Canal Locks ; patented in America by Willtam Lake, Richmond, 
Virginie’ Tune 7, 1839. rhe patentee itm tht the valves of eansl 
locks are subject (0 a pressure, the intensity of which is medsured by the 
height of the heat and. the area of the valves; ard this pressure on the cum- 
mun sliding-valves for locks of ordinary Hits is of such magnitude, and re- 
guires the application of so great a force to open them, as tly 40 de riot 
trom the superiority which they otherwise possess,” ae 
in My : oe in giving such form yp _ reals mat 
that, by the momentary application of a very amall farce m 0 a atna. 
orifice, La ply. the hydrewtatic ure th each mituner 04 {6 ‘open the 
valves. ‘Chon the back of the valves closing the aperture through th the: 
water flows in filling and dischar ng the lock, I attach » flanch of the apnic’ 
length as that'd? the aperture, azul of such a whith as to have the-seme pre- 
oe a 7 oe valves as by A gpa of hele valve un. agatha 
othe « dt the lower edge-of. the valye, below the ign. 

sprite of bout one-ingh.in width-and abput half the ieng 2 
1 open and shut by means of a lever, a petit 
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fT have. te 

intend fo restrict myselfin my sald improvement to valves place 
tioular situation ; neither do 1 elaim as my invent on the manver of applying 
the lever and screw as exhibited in the drawing. What J do claim as my 
Snvention, ard desire to secure by letters patent, is the application of the 
hydrostatle pressure, to open sliding valves for canal and river locks, and 
Hey such improvements in the construction of the said valves, and-in the 
form of the sper tee to which they are applied, as will adapt them to the 
application of this pressure, as herein described.” —Franklin Journal. 





RAILWAY. CAUTION. 


Syn—Being a frequent traveller on railways, and generally choosing the 
slow trains, I beg leave to trespass ow your valuable columns by suggesting 
an expedient by which, in my humble opinion, travellers situated like myself 
may avoid the Hlong bere necessity of being run over by quicker trains. 
The plan to which I allude is this :—that at each station on the line of rail- 
way be placed a large dial, similar to a clock face, with minutes marked upon 
it from 1 to 60. It should have one moveable hand of sufficient size to be 
distinctly visible to the guard and engineer as they fly past; the officer in 
attendance to fix the hand at that particular number on the dial that may 
denote the number of minutes which have elapsed since the preceding train 
passed. This signal might be illuminated at night. Or a perfect clock face 
might be adopted to denote the hours in addition to the minutes. 


I am, Sir, ; 
Kennington, Your ohedient servant, 
Oct. 24th, 1840. T. W. 
vt 





ROTARY ENGINE. 


An engine, upon this principle, was latelytried in Leeds, in the pre- 
sence of several engineers. Its enormous power, in so small a compass, 
(the whole machinery, with the exception of the fiy-wheel, being contained 
in a box 23 inches in depth and 10 inches diameter) surprised every one pre- 
sent; the speed was tremendous, making from 600 to 700 revolutions per 
minute. Its power was tested by placing breaks upon the fly-wheel, which 
was done to the extent that the shaft was actually twisted in two pieces, but 
no accident occurred. ‘It is the intention of the inventor to apply the ma- 
chine to propel carriages on common roads, for which purpose it appears ad- 
mirably adapted; likewise for the purposes of marine navigation, where the 
small quantity of room it requires is a material consideration ; in short, it 
will answer all the purposes wherein steam is required ; and the expense will 
be considerably abridged. The inventor is Josh. Briggs, watchmaker, of this 
town.— Leeds Intelligencer. 





STEAM NAVIGATION. 


EEG 


““ENCRUSTATION STEAM ENGENE BOLLERS. 


We are informed by L’Echo du Monde Savant, of the 25th of July, that M. 
Edouard Richard bad presented to the Geological Society of France a calca- 
reous iucrustation, which must be considered of great value, as it was not 
formed in the boiler, but in the cylinder of the engine, and beneath the pis- 
ton. The incrustation formed a disc 12] centimetres in thickness; and in 
consequence of the pressure of the piston, it is so hard that it is capable of 
receiving as high a polish as the densest marble. Jt is evident, therefore, 
that.explosions may be produced as well by calearcous concretions of the cy- 
linders as of the boilers of steats engines. The engine from which this spe- 
¢imen was-procured, has been ured for the purpose of pumping water from 
the mine of Auzin,.and has been built after Newcomen's plan.—Iin L’ Echo du 
Monde Savant of August. the Sth, we find a communication upon the subject 
of ateaii-boile? explosions by M. Flesselle, a retired officer of the French 
Marine, resident at Graville, near Havre. M. Fleseelle suggests, that, in order 
ta. prevent the.formation of caleareots itterustatious, (which have long been 
considered the principal causes of accident,) some coramon salt or muriate of 

ah,‘ should he put into the boilér with each fresh supply of water. M. 
levanli¢-rocommends this measure, because the incrustations are formed ‘of 
ae ee and -per phate of lime—(salts, in- 


ps the phos 
ab ci naie att ss - salts, boiled, wih the muriate of 
sod {covaripn salt), or mariate of potech, will undergo double decomposition 
whee hee ratieintes; te products -belttg ‘the carbonate, sulphate, and phor- 
phase:nd-sorle, end the missiate of me-palte all of which'are soluble. 
“¢ Mleupalig-aays Shae Mi. Ghaix, of Manatied, lias Invited s method of pre: 





_wending explosions, which appears to. have heen- 








French government steam vessels ; but M, F. considers. that auxiliary means 





penta the valve as fxed jn a-lock-gate, but I by. np taeane { also are requisite—and we think he is right ; for the fact w# have related re- 
n this par- . 


garding the engine at Auzin, proves that we should avail ourselves of every. 
cheap and simple aid to prevent the fearful accidents to which incrustations 
may give. rise, seeing that the sulphate, carbonate, and phosphate of lims 
may be held in auspension by the steam-—be carried by it in.a state of minute 
molecular division even into the cylinders—and there also be de in the 
form of. hard concretions.—The method of M. Fiessclle, seeming founded on 
correct chemical. principles, will, we hope, be put to the test of experienne, 
by some of the numerous engineers of our neighbourhood. We shall feel 
great pleasaro in recording the result. 

In England the precaution taken against incrustations is an index of the 
density of the fluid in the boiler; but this is evidently inadequate—for the 
calcareous particles are conveyed by the steam into the pipes and cylinder. 
Perhaps some of our scientific readers wil] have the conan to inform us 
whether the English method df preventing incrustations is identical with that 
of M. Chaix.— Gateshead Observer. 





THE PROPELLER STEAM-BOAT. 


This vessel was built in the yard of Mr. Diehburn, at Blackwall The 
engine by which her paddles, or propellers, as they are termed, are worked, 
was made by Mr. Beale, the engineer, at his premiaes at Greenwich. She is 
a small vessel, but very clegant in her proportions, and formed to cut through 
the water with great apy: The engine is of 24 horse power. The pro- | 

ers differ from the paddle-wheels used by other steamers, in being single 

lades of iron, only one b’ade on each side of the vessel, and not a series of 
blades brought into the water by the revolution of wheels. Each blade is 
very broad and large, and dips almost perpendicularly into the water, ao that 
the concussion formed by the blades of paddje-wheels dipping into the water 
at angles is avoided, and the consequent unpleasant vibration of the vessel, 
Directly the blade dips into the water it is forced back by an‘arm or limb of 
iron, performing a motion similar to the leg and web-foot of an aquatic bitd, 
and by means of this motion the vessel is propelled forward. She ean per- 
form from 10 to 11 knots or miles an hour. The appearance of the Hers 
is like that of the leus of a grasshopper, and when in motion their action in 
some degree resembles the legs of that insect in its walk, One great ad- 
vantage is, that the propellera occasion vo swell in the water, no wake or 
trough in the river. and no backwater, so that no danger is occasioned to 
small boats by the rapidity of her progress. This vessel now runs haurly 
between Blackwall and Greenwich, and a ape to be a great favourite, from 
the number of passengers she is continually conveying backwarts end for- 
wards between those places.—TZimes. 





Iron Steamers.—Another iron steam vessel was launched from the yard of 
Messrs. William Fairbairn and Co., at Millwall, on Tuesday the 27th alt., 
hemg the second of three vessels for New South Wales, intended for the trade 
from Sydney to the Hunter’s River. She glided gracefully into the water 
amid the cheers of a number of spectators, and of nearly 600 men who are 
employed on the promises, and was named The Taietle. She is 145 feet long, 
20 fect 6 inches beam, and 11 feet 6 inches depth of hold, about 305 tons 
burthen, and drew when launched only 3 feet 6 inches of water upon an even. 
keel.— The Rose, the first of the trio, has sailed for ber destination, and she 
proved herself before leaving the river to have a speed of 134 miles per hour, 
and to be one of the strongest and best sea going vessels afloat. The frames 
of these veasels were much admired on account of their great strength, as 
well as the manner in which the whole was. put together. The engines, 
which are of 50 horse power each, were also manufactured, and the whole of 
the fittings executed by Messrs. Fairbairn and Co., within the same premises, 
The extent of work which was in progress in the yard, and in the engine 
manufactory, &c., seemed to surprize wany of the gentlemen present, who 
remembered the place in which these operations are now carried on as a piece 
of marsh land overflowed by the tide little more than four years ago. Within 
this period the whole of the extensive workshops and iron foundry bave been 
built, Thirty-one iron ves¢els, to the amount of 6100 tons have been con- 
structed, and steam engines to the extent of 1260 horse power have been 
manufacturcd.—An iron schooner intended for the coasting trade from Lon- 
don, and various steam boats, are now in course of preparation, so that it 
seems this material is making rapid strides in the public estimation for the 
purposes of ship building. 

War Steamer,—\t will be recollected that the steamer of war Polyphemue, 
of 800 tons hurthen, was launched at Chatham, on Monday the 28th of. 
September, the same day that the London of 92 guns was launched, the: 


_ former vessel proceerted up on the following Thursday, the lat of October, to 


the engineering establishment of the Messrs. Seawards and Capel, of London, 


_and they ‘have completely equipped this fine vessel with engines of 200 horses 


power, with all her fittings, spare gear, implements and stores, and coat boxes 


_ of wrought iron to, contain 220 tons of coals, in the short space of 22 work- 


ing days; being the shortest time upon record that a vessel of this magnitude 


has been fitted, She proceeded down hy stcam to Chatham on’ Wednesdty 


. the 28th instant, to take in her masts, being quite completed in her machinery; 


it is Gonsidéred thet it would require a period of six roonths int any port ‘of 
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on the river about 
the water in dry sessone 


the river Trent. 
years. ago, but 


between Nottingham ‘and Newark, frequently thterrupted the nevigation.—. 


Siull Adverticer.. 

Great Western Stewm Ship Company.—We understand that some of the 
experimentalizing Directors of this Company, have resolved on adopting the 
Azchimedean screw for the great iron ship, and are now reconstructing her at 
am enermous expense, for that We need hardly observe, that this 

has been adopted without the sauction of the Proprietors.— Bristaj 
[How many.more changes and whims 7]—Bd. C. E. & A. Journal, 
. Steamers in the Pocific.—Extract of a letter from Captain Peacock, dated 
on board the Pacific Steam Navigation Company’s steam vessel Peru, lat. 9 
15 X., long, 25 50 W., out 14 days from Plymouth »—‘‘ The Peru has hitherto 
had a most prosperous voyage, answering in every respect my moat sanguine 
expectations.” 

Caleutta.— A Company has becr formed at Calcutta for establishing two 
ee to ; ly with chains, upon the principle of 
Me... 


boats upon the river Fcogh 
"s floating bridges at ¥iyinouth, Portsmouth, and Southampton ; 
aud orders have been sent to this country for their purchase. We have great 
. in stating, that the contractors are Mesers. Acraman, Morgan & Co., 
* @f the Bristol iron worke; their competitors having been Messrs. Fairbairn, of 
London, and Messrs. Jawcett and Co., of Liverpool.~ -Aristal Mirror. 


i 


Sicily.—On Thursday, the 15th ult., was launched at Mr. Pitcher’s yard, 
at Northtlee*, the Mougibdelle, a vessel of 500 tone burden, for the service of 
the Steam Navigation Company, for the kingdom of the two Sicilies. It is 
intended to fit the with 3 pair of Messrs. Maudslay, Sons, and 
Field’s patent double cylinder engines, of the collective power of 200 horses. 

America.—To large steam-ships are building at New York for the Spanish 
govermment, and one for the Russian. Mr. Norris, the engine manufacturer 
of Philadelphia, has received an order from Fravkfort-on-the-Oder for 15 of 
his hest locomotives, Thus American ingenuity in steam machinery is pros- 


pering.— Times. 

Canal Sieam Navigation.—The experimental steamer, at present on the 
Farth and Clyde Canal, was lately docked for the purpose of making certain 
alterations on the propeller. On the former occasion the floats were fixed at 
an angle of 45 deg. to the shaft of the propeller, which gave, of course, a pro- 

motion from six feet in each revolution, the diameter of the propeller 
two feet. On the present cecasion, the floats were placed on the shaft 
at a more obtuse angle, so as to reduce the progressive motion six to four feet. 
Gn Fridey week, the boat was got under way from Lock 16. To conduct to 
a wati y conclusion, of course, the pressure of steam in the boiler was 
wade the same ss on the first experiments, viz., 54 ib. on the equare inch; 
and the result of this change in the angle of the floats to the shaft, was found 
tobe en neceleration of speed of 20 per cent., or rather more,as compared 
‘with the frst experiments. That is, when the floats are placed at an angie 
af 45, deg. upon the-vhaft, the speed was found to be five miles an hour; now, 
when the ‘was rendered more obtuse so as to produce four feet pro- 
gressive motion, K was found that the epeed was st the rate of six miles an 
our. The result was extremely satisfactory to all the gentlemen present, 
eonfrming, as if did, their former anticipations; and the boat has again heen 
Ted up to other alterations which are contemplated, in order, 
y, to demonstrate the most efficient angle at which the floats 
should he placed upon the propelling shaft.-—Paisley Advertiser. 
' hg bit in Ship-buildiny —The Rosemmma, a new ship, lately built b 
Mir. Jecksan, at the South Shore, is the firat veesel ever entirely fitted with 
iven lower-deck beams. They are remarkable for their strength and neatness, 
and abore all, give additional room for stowage. equivalent to 12 inches 
a@epth of build. It is by such iea} combinations of iron (rat 


y way Company was he 


‘ we may. expect to compete with other nations more highly favoured with 


ding ; and we advise every man who takes an interest in the" wooden 
“to 49 and judge for himself. Roseanaa lies at the south-west 
merner of the Bronawick Dock —Liverpoal Albion. ; 


ees 
BNGINZERING WORKS. 


New ‘Aqueduct at Difor ~—~-It is stated ina letier from Diien, thet the ex- 
perimenisae there of the aqueduct which is to conduet the water from the 
ntain of Rosoir to Dijon: a dietavee of 12,610 metres (about 18,700 yards) 
completely sueceeded, : Crowds of people assembled on the day the aquadsict 
was.to be ¢ to wait fer the coming of the weter, which was titee hours 
and a half in fowing thtough that distence-—Javentora’ Advocate. . ; 
Phe Fleet Sever, Mls Hare Bridge A ‘meeting af the City Commiaslotions 
ot Bewirs took place at. Gseidhall on Tuesday the | 7 rpone 
jaking into tinuideration Mr. Walker's plan of a culvert at the mouth of 
~ Preetibich, adjaccnt to Blackfriars Bridgeé,.as a remedy for the very great 
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aeation of Rs- Walker's pixa of the covert uy o mapocepet tome 
pt : a : i n 4 : 3 es ; aE . ee 1. 
Engineers, are thos very sireeahly sad ferment ently removed. Pe te 
Ffereferdshive ond Gloucestershire Canal—A ge eting ‘af the pra- 
ages of this.canal was lately beld at Lediucy Tos report oh the stale of 
e works waa very sntishictory, the committee expressiig thelr cotiyt 
after o..careful gurvey, that the main part of the Tine between 4 
and anes, stop which the heaviest portion of the Works. e 
be completed within the estimated cost, notwithstanding thet the Rayment, 
for and had been much larger than was expected. The three locks, com- 
manieating with the sumniit level, would be completed before November next, - 
when the trade of the canal woukt be brought up to the town of Ledbut 
from whieh an immediate increase of traffic was anticipated, and by the ead 
of August, next year, the canal would be opened fur the conveyance of yoods 
to the distance of 74 miles ry, by which extension the trads 
would, in all probability, be doubled, if net trebled. When it was recollected 
that the present annital average of the 


wag £},800, the committee anticipated a-profitable traffie on the complet 


ion 
of the whole-of the works. The estimated expense of the line to Hereford 






was £76,006, of which sum £45,000 was to be raised by prefer s, 
aml they recommended that the remainder should be obtained by morty 
at five per cent. upon the tolls of the canul. The report concluded by » refe- 


rence to the entnpletion of the rs ig and Gloucester Railway, which 
would open a direct communication with all the jargo manufacturing towns 
of the north. and thus operate most beneficially wpon ‘the interests of the 
canal. By the stutement of accounts presented to the meeting, it appeared 
that the receipts amounted to £21,477 Sw. 3d., and the e ittse to 
£21,296 3s. 4d.. leaving a balance in hand of £18} 2s. 1d. Mr. Ballard. the 
Company's engineer, read 2 satisfactury report un the state of the works, the 
leading features of which are embraced in the s'atement of the committes. 
The report was unanimensly adopted, and 2 resolution passed for raising the 
sum of £35,000, in the manner suggested by the committee. Votes of thanks 
were then passed tu the committee (who were re-appointed for the current 


year) and to the Chairman, after which the meeting separated,—Midland 
Counties Herald, 





PROGRESS OF RAILWAYS. 


Dublin and Drogieda Raihway.-—We are happy ta announce that the Dublin 
and Drogheda Railway Company made their first cauntract on Friday laat. 
The Messrs. Jeff of Lanarksbite were declared tha contractors for the part of 
the line between the Royal Caxal and Raheny, on very fayourntle terms for 
the Company. and for an amount less than the estimate of Mr. Macneil, the 
engineer-in-chief, The competition was a very brisk une, being no 
fewer than seventeen tenders for the work, from anrae of the principal 
contractors on the great lines in England and Scotland. as well as from some 
very respectable Irish Companies.—The parties selected have been engaged 
extensively ov the Ballochine Raiheay, the Monkland and Kirkiatilloch 
Railway, and have just completed a lurge work to the amount ef thirty or 
forty theusand pounds, on the Wishaw and Coltness Railway. in Scotland. 
Mr. Hart, a contractor on the Great Western Railway at Box, near Bath, 
Made so satisfactory a tender, and so elose in amount to that by the Mesars. 
Jeff, (we hear it was within five pouuils.) that the Directors tharght it right, 
with & view of encouraging such competition, to hand him a gratuity of £50, 
vith an sssurance that they will be happy to deal with him on a future ocen- 
sion.— Dublin Evening Mait. 

Norfolk, Suffolk, and Cambridgeshire Railway.--Constderable exertiona are 
being mnade in these counties for getting up subscriptions to form a railway 
to Norwich and Yarmouth, in contmuation of the Northern and Eastern 
Railway {rom Cambridge. The latter line it is expected will be opened to 
Bishop Sturtford in Jane next. 


est London Railway.— An adjourned core! meeting of the proprictors 
in the West London end Birmingham. Brito). and Thames Junetion) Rail- 
in London on the 12th ult., to receive the report of Mr. 

state of the works, 


R. Steyhenem, the recently is pete engineers, on the 
the report of Mr. Stepheneot-was net xet pree 


The chairman explained that 


pared, but t:at the secretery would read to the meeting the of the 

| directors. ft stated that it was proposed io make two extecsions uf the line, 
one to the Thames, (ihe eriginal line stoppmg short of the river by. about « 

| mile and a half.) and the other to Knightabridge ; ‘the extensians to: under 
taken Ly a separate company. directors calculated that £1:90.000 would. 


be aufficient to accomplish the chject. buih companies: ta be amalgamated 
when the whole of the works were completed, or as soon after aapieg waged 
had-obtained an act of incorporation as the préprie(ors of fhe two: 

t. The report was upnninous at ecpucatn stl 


the ralsing of the ional capital. It was ex 


) ; : 
' a series of réselutions in reepect to the mode of iseu othe new ohanes. fox 


; arreara due tpott calls was £14,437. ‘Lhe mecting adjonraed. , @ 
‘ November, to reagive My, : ’s report. — ay ont 


we 
- < 


of the Taf Vale Railway. The public apentig of the completed, 

pert the Inte teath anl itnportant ‘line, ieineen! Cartift-and ae 
’ srnen Se shine miles toon ‘Merthyr, took . place on foareday te iy ie 
Tee matmer 6 which the works on the lind ate exgdtted, drew’ TTP . 
exprosjfons of nilmiration from the party. - The tonne end -viaduet- at. Quart 
her's Yard ore; indeed, hobic speeiniena wf enpineertng” ok Bias cuba’ 
} acrote the Taff rises to the height of 120 feet; and ix “heilt UAE. 


‘a 
Ly 
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Btephensgon’s report. ..: 
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9 Grea somipatiy: 
curves Which the country re ad 
oe Se he vas being laid dn chaips afixed to transy eepers. The 
maveliing is eney, ahd will safely sdmit of w speed of from forty to fifty miles 
Bolted fellow-olaeen, Mr, Welter Wiens’ and the two engioes at prtent 
? ° ." a 
op Woe; the Tf andthe Riondda, by Messrs. Sharp, Roberts, and Co., 


Ferther 0) t the: Manchester and Leeds Raiiway.~The first portion of 
the Te aah alt pened in duly, 1880, was a length of about foarteen 
soiles, fom Manchester to Littleborongh ; and on Monday 5th ult., another 
portion was opened, to the extent of 27) miles. This portion of the line 

commences at Hebden » about nine miles from Littleborough, and ter- 
minates at. Morman' here 1t joing the North Midland y, about 
fifty miles from hes fanchester Guardian, The Leeds Mercury, tn 
noticing the further opening of this line of railway, says,--" We speak on 
the highest authorify when we say, that this railway is the greatest triumph 
of engineering science over the obstacles interposed by nature, presented 
by any railway in the kingdom. The high chain of hills which separates the 
counties of York and Lancaster is only intersected by one valley, namely, the 
valley of the Calder, and that #0 narrow winding, so lined with towns 
and villages, and so preoccupied the turnpike road, the river, and the 
taake it exceedingly di ult 40 carry a railway through it. Yet, 
by. embankments and cuttings, by removing and building up arches, by 
occasionally pase; Hey river and the road. and often crosaing both, by 
piercing the hills with short tunnels, and taking first one side of the valley 
and then the other, a Rne has Ween constru not only capable of bein 
worked by locomotive engines, but of being easily and advantageously haber 


There age no objectionable curves, and there is not one tent Baviee : 
ine 
isalvantage 


the inclination of those un the Liverpool and Manchester Railway. 
is somewhat circuitous, and this is its only disadvantage; a 
which the of lopomotive travelling reduees to insignificance. The en- 
pineer by whom. the line was planned, and under whose superintendence it has 
n executed, is the celebrated George Stephenson. whose genius and unpa- 
ralleled works we have ao often had occasion to notice with high admiration. 
Under him Mr. Gooch, one of bis pupils, has been employed as resident engi- 
engineer, and has displayed abllities equal to the execution of the greatest 
undertakings. The managing director, who has given up his whole time to 
the superintendence of the work, is Gill, Heq., to whose remarkable 
energy, zeal, and talent, the company are very greatly indebted tor the com- 
pletion of the work within so short a period.’ 
Birmingham and Gloucester Railway.—Tho railway from Cheltenham to 
Gloucester is now completed, or at least one line of ruils is permanently laid 
down through the entire distance, and along these several experimental trips 
have been made during the put week, wath the most complete success. The 
first of these took place on the 17th ult., and the further opening of the line 
for the public will certainly take place on the day already announced, viz., 
the 2ud of November.—Chel/enham Looker-on. 


‘“PUBLIG BUILDINGS, AND IMPROVEMENTS. 


—yEbee 


“ | ROYAL EXCHANGE. 
This building appenrs at length likely to be commenced; the following 
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Improvements on the Exterior of the Manoton-house.—Seaffolding hea ‘teen 

ra ¥ 
Committee, for. the ‘purpuse of repairing the ditapidated masonry: whieh ‘dia’ - 
exhibited itself in several parts uF fa butlding. which has ot vaatly ithe 
ed in appearesice by the frequent applieation of the Bank water er 
te alteration fs so great that the walls actually look in sonve parts 
were Whitewashed. The figures abuve the pillars, which had been 
years completely hidden ‘under a mass of soot and filth, are now objects of - 

striking interest. As they ate in a measure new to the visitors and even the 

residents in the immediate meighbourhocd, we shal! briefly deacribe them. The 
; fernaie figure supposed to represent the tog pa-- 
troness or genius of thecity of London. She holdsin her righthand @ apear. 
Her left hand is resting on 2 shield sculptured with the city arms. She sup. 
ports a small sculptured lated tower on head. and is trampling on a 
rectinbent figure, representing: her oe enemies. On her right hand 
starts the Roman Lictor and a bey holding the cap of liberty. The extreme 
right hand angle of the tympanum is occupied by a represntation of the 
supericrity of the British empire on the seas by o large reclining figure of 
Neptune, with his insignia as God of the ocean; and the spaces are filed up 
with an anchor and cable, &c. On tha left of the centre is another female 
figure, attended by two boys, bearing the olive braach in her rig it hand, aud 
pouring out abundance from cornuco pire with her left; the emhb’ems of com- 


a 


ae 
for many 


merce occupy the extreme angle on the left side, with casks and bales of 
goods. It has been considered the more necessary to make all practical im- 


provements in the exterior of the Mansion-house, as the new Royal Exchange 
will much sooner than it is generally expected begin to show-itself.— Times, 








NEW CHURCHES, éc 


Roston Wesleyan Centenary Chapel. erected from the design of Mr. Stephev 
Lewin, architect of Boston, is ng hundred fee: long, and seventy feet wide’ 
between the walls, and is calculated to seat two thousand five hundred .per~ 
sons. The design of the front is Greeco ltalian: a flight of steps forty~exglas. 
feet long, and a colonnade of lonic columns in antis, and towers at each end, 
in which are constructed the grand staircases that comrmnunienté with the | 
gallery, having steps five feet long. and landings at each angle five feat’ 
square ; above the staircase are rooms appropriated to the Wesleyan service. 
There are two main entrances to the body of the chapel through spacious 
lobbies, with jib doors communicating with the sisles. The ground of 
the chapel contains three divisions of pews, and the sides are provided with: 
free sittings, on each side of the cummunion is occupied by the schoals; the, 
pulpit is approached by two flights of stairs, at the back of the pulpit are 
vestries with private entrances to the same. The ceiling js forty feet high 
from the Ground fluor, it is panneled with ornamented ventilators ‘at the 
angles, and a block cornice with pannejed pilasters round the gallery, uniform 
with pannels of ceiling; the divisions and doort ‘of the pews, &c.. next the 
aisles sre made of wainecot, framed and moulded; the orchestra is formed: 
at the back of the gallery with private stairs and roum for the singers 
The building and ground will cost upwards of eight thousand pounds, f 

St. Michael's Church, Basingstcke-—Extensive alterations ar¢ being made ds 
this edifice, which is a fine specimen of the style of Paruchial Church of the. 
reign of Henry 6th. It is being entirely repaired and provided with new. 






: , alleries, &c, 10 accommodate fifteen hundred persons. The fittings th ’ 
seodere et the foundation were received, and that of Mr. My ty accepted. at will be of wainseot. The esthnated expense is upwards of 0 paused 
Grimadale ; : ; : " Q73R OCG pons: which has been raised by a liberal subscription in the town and néigh- 
Cubitt * : ° : i gon 14 ourhood, with the Societies for church extension. Mr. J.B. Claey, of a 
Little & Son : : : 9493 1 «28 ing. is the architect. The church is also cae extensive repafrs, ‘eetl- 
Warde. ; ‘ : : 9586 17 mated at fourteen hundred pounds, to effeet which:a vestry ast week eai- 
Piper , : ° . : 9079 16 4 powered the churchwardens to borrow one thousand » in mldition to a, 
7 & Peto ; ; : 10165 5 4 previous rate of about five hundred pounds. This is an example worthy: of 
. ‘ , ‘ 10387 imitztion by other parishes. where, from a fal-e economy. memorialsof dn- 
Bridger : : : : 10627 6 8 cient ecclesiastical architesture are fast mouldering to decay, = * 
ker & £ ; : if " - 0982 «34 Birmingham.—The ceremony of consecrating the church of St. Mathew, at 
' Bermett . ‘ : : ; . 11181 9 6 Ashted. the first of the ne aed ten new churches tu be ereeted in the town. 
. ‘Winsland |... : . f : 11302 6 8 i Buen — i ult., it ae spre ie oe ata peg of any 
; : - decorated Gothic architecture, built of nek. with dresi o the windows. 
2 fo Ud van Pane rhage Salleh ico P. he fat pobre berger doors, &e. of Wedley Castle ved stove, and also a spire of the same stone. It 
ats fevwend icce [setae yed by the ealpioeciie Tet aah contains about one thousand and fitty Sittings, including four hundred froe 
dia Pe ce tasicted la Gotsehianes af Gente, Meraticns in the roof 4 Stats Without side galleries. ’ Tt was’ iatgned by Mr. Thomas, the architeet 
ot the wating on the seuttenn tile Of te viding suse cin ppogehtes of Leamington, who very handsymely presented a win:luw of stained glass. 
gested yy? Albert a short time einer. The wendarurk of thecoot of ‘ts Wolverhampton.—The ceremony of laying the first’ stone of St. Mary's 
| -‘Bovtiatof'the ‘building, which was’ then-nearly completed, was observed by Church, wh'eh. with the ager lage and sebcol attached, will be erected . 
fn Royal Highness to de: rnible (froth the interior) through the windows | 8 the sole expense of Mias {ii , of Tettenhal}, took place in the presenor 
“a the thy of. tho south side of the riding-honse} and‘as this was con- | Of 8 very numerous. eapcour ict tators, on Thursday last, The eudow- 
eredito, bean “ sye-gore,” and highly diss of the Prince, the build. | ment, which it is understood will uldimately amount to three hundred pounds, 
‘ng ‘was onroofed_and its height radoced rds of three feet, The riding and the site, are aleo the gift uf the same benevolent lady ; the total cost ‘of 
| Kron ode ia-one of the most extensive in the Tinga ingdom ; ite-dlivoensions being as | the building is eatimated at ten thousand pountle.—Midland Counties Herald. . 
_ Rabo iechelgt 88 feet; width, 52 feat; and its lenge sperenls of 170 feet, Oe qgngecration of St. Stephen’s Chapel, recently erected, . 
220 Seantoge of the. whole. pile. facing the H irk ts nearly 800 feet, | on a beautiful site: given for the pur the Karl of Lichfield, tn. the. 
‘Bitenpsas bedaocns’ for {he -groeme and im ‘the service af Her | pariah of Calwith, ‘claee last month. kt ts of very beautiful nik 
Majrety, bate: deen. erected over the eiding-house... Faete age of zery wall | end-reflocts great eredicn the tere and ability of Br, 7. Teubabuw, by whem. 
enone taney ot Mn wot Being taore Chant tan et athe, Theic long | twas designah—Safordsire Gow. 
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Morar mode of hanging Pictures —A very clever ahd xiséful invention for the 
above sh d hae been Jately. jaient . i 

‘Rtreet, Strand, which we think. as it beeomes known, cannot fail of being 
patronised Ly all collectors of pictures. The methods of hanzing pictures 
commonly in use are by driving nails into the vel or running iron or brass 
rods round the room. “Butb are objectionalde, the former as it damages the 
decorations, and the latter not on!y destroying: the architectural effect of a 


well-proportioned apartment, but alsu that the Lrackets which support the 
rod prevent the hooks or cords from sliding to any part wanted. In the 


tent plan, the means.of fixing being above the hooks, they can be moved 
round the room with the greatest facility. and necessarily saves much 


time in hanging or arranging a collection, particularly when any ad:lition is 
made ‘on A ched to the invention are Anveaiie pendant chains and rads, 
with cross bars and shifting battons or studs. which can be used cr not at the 


pleasure of the party. Another and very creat advantage connected with 
the plan is, that the rail combines a cornice moulding with the means of sup- 

ting pictures, andl can be made to form the Lattcm member of the entabla- 
ture, as the line jn front ia not touched either WH the hooks, chains, or curd. 


We cannot but recommend the plan to the notiee of architects. as well as t) 


the artist and amateur, 25 an invention deserving their attention and. 


‘adoption, | 
Mr. Junius Smith.—The American payers mention that the degree of LL.D. 
has been conferred by the University authorities on Mr, Junius Smith, of 
lon, the gentleman whose enterprise, science, and perseverance. have so 


eminently contritted to the establishment of stesm navigation between the: 


Gid and the new worlds.—Morning Post. 


Esperiment of Large Guns.—On Friday. }1th ult..a party of the Royal Ar- 
tillery, commanded hy Major Chalmers, proceetled to the proof butt in the 
Royal Arsenal, Woolwieh, at 1 o'clock p.m., for the purpose of trying a plain 
«which has been some time in operation in France, for discharging large picces 
of ordnance by a hammer and detonating powder, the present system in the 
British army being with a portfire, ignited and kept burning until the word 
of command is given. Sir John May, Colonel Dundas, and Colonel Dancey 
attended to witness the experiment. The gun selected was a 32-pounder, and 
the charge each time was 10 lb. of powder in a flannel cartridge. with a 32ib. 
ball fitted ina weoden cup made flat at the end next the powder. Forty 
rounds were ‘fired, and the simplicit au certainty with ab'ch they were 
discha gave great satisfacticn. The invention is so simple, and might 
be so easily applied, that there is every reason to believe it will be universally 
adotted in the Ordnance department. Tt consists of @ small hammer, with a 

Je about six inches in length, the whole made of brass, acting in holes 
made in two small pieces of steel fixed by serews to the right side of the gun. 
The action is given by pulling a piece of cord six feet long, when the hammer 
falls on the vent charged with detonating powder with snch force as to cause 
instant and ¢ertain ignition. There is a small piece of steel to cuver the de- 
tonating powder. that it may not become wet in rainy wether, and this is so 
contrived that it falls back the moment the hammer begins to descend. 


The New Town of Fleetwood-on- Wyre.—Three years ago there were only 
two houses at Fleetwood, and the site of the town was a barren waste over- 
run with ralbits; now there are 103 houses inhabited to overflowing, and 54 
in course of erection. It is said that a considerate quantity of Jand is yur- 
chased for building upon. but there is considerable difficulty in procur ng a 
sufficient supply of brick, azone, and lime. consequently building operitions 
are ¢ nsideratly retarded. We may mention, however, that a smal) but neat 
church, capable of accommodating about 400 persuns is reared, and that the 
two shore lighthouses, which will be lighted with gas. are in a forward state, 
one being about 60 feet high. and the other about 12. As the designs are 
chaste and beautiful, they will be highly atiractive ebjects lo strangers visit- 
ing the district. A purtion of the iron Fier head is completed, and the re- 

is in a forward state. There will be « shade erected on the pier for 
the Purpose of Keeping the goods, as they are landed. dry, and a line of rail- 


Way wi Jaid along the pier, with suitable cranes for the landing of heavy 
goods; and if is probable that these works will, in the course of a month or 
six weeks, b 20 far comple‘e as to enable the Company to commence the 


carrying trade on a great scale. when a considerable increase of trade to the 
port may reasonubly be expecied. Gusta 
. French Steam Engine Factery—The Armoricain of Brest, in giving an av- 
eount of the Government steam-engine manufactory of Indret, says in its 
present condition it can unly turn out three engines of 160 to 220 horse 
power per annum. but that Government wishes to increase it, so as to enable 
it to make annually IZ engines of 450 horse power each. The sum allotted 
to. thia establishment last year by Government was 700,000f., but it has now 
been carried up to 2,000.000f. Six slips tor building steamers are attached 
tothe establishment; and a war-steamer, the Gassendi, of 220 horse power. 
$ at-present building here.— Galignani’s Messenger. 
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LIST OF REW PATENTS. 
GRANTED JW ENGLAND FYROM Ist ocTOBER To 22ND ocronER, 1840. 
Faxpenicx Payxs Macentcan, of Birmingham, for “ certain improved 
thrashing machinery, a portion of which may be used as 4 means of trene- 
métling power to other machinety.”-—Sealed October 1; aix months for en- 
Tuomas Joyce, of Manchester, Lrorim: 
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Jamun Straima, of Dundee, Engineer, and Rosanr Srimiwa, of 6 : , 
Ayrshire, Doctor of Divinity, for “certain improvements in air-engines,’--~_ 
Octoher 1; six monthe, 


Groresz Ricusz, of Gracechurch Street, and Enwarn Bowaa, of the 


same place, Manufacturers, for “improvements in the manyfacture of boas, 
mufis, cuffe, flounces, and tingete.”——Octaber 1; tix months. 

for a novel coustraction of machinery for ommeanienting mecheniea! rouse 
or “an & ‘comin nical ie 
October 7; six month. ti. Mey 5 es eae _ 

Joun Davine, of sanegrogl Civil Engineer, for “ certain improvements 
in machinery or apparatus weaving.” Communivated by a for¢igner re- 
siding abroad.—Octoher 7 six ate : ae 

''Tromas Sexncex, of Liverpool, Carver ant (ildgp and Jogi Witson, 
of the same place, Lecturer on Chemistry, for " cerfath. nite in the 
process of engraving on metals by means of voltaic electricily.”—October 7 ; 
six months. 

Tuomas Woop, the younger, of Wandsworth Road, Clapham, Gentleman, 
for “ improvements in peving streets, roads, britiges, squares, pathe, and such 
like ways.”"-~-October 7; six months. oe 

CHances Payne, of South Lambeth, Gentleman, for “ improvemente in 
salting animal matters.” —October 13; six months. an 

Rovgar Perris, of Woodbouse Place, Stepney Green, Gentleman, for “ im- 
provements in railroads, and in the carriages ond wheels engployed thereon,’ — 
Octoher 15; six months. . 

Henry Georce Francis Eanrz, of Ducie, Woodchester Park, Glongester, 
Ricnanp Crynuey, of Uley, Engineer, and Epwin Buppine, of Dursley, 
Engineer, for “certain improvements in nachinery for cutting vegetable and 
other substances.”’—OQOctober 15; six months. oo es 

Wittiam Newron, of Chancery Lane, Civil Engineer, for “ certain im- 
diag in engines, ta be worked by air or other yases.”' 15; six 
months. 

James Hancock, of Sidney Square, Mile End, Civil Engineer, for “ an 
ae method of raising water and other fluide.”—October 15; six 
months. 

Heway Prv«vs, of Panton Square, Middlesex, Esquire, for “ an i 
method of combining and applying materials applicable to formation or cone 
struction af roads or ways.” ber 15; six mouths. 

Cuarres l’arxer, of Darlington, Durhaw, Flax Spinner, for “ improve- 
ments in looms for wearing linen and other, fabrics, to he worked by hand, 
vteam, water, ur any other motive power.”’—October 22; six months. 

Ricwarp Enwunns, of Banbury, Oxford, Gentleman, for “ certain én. 
provements in machines or apparatus for preparing and drilling land, and for 
depositing seeds or manure therein.’—October 22; six months. 

Tuomas Crarx, of Wolverhampton, lronfounder, for “certain improve. 
ments in the construefion of locks, latches, and such like fastenings, applicable 
for securing doors, gates, window shutters, and such fike purposes.” Com- 
municated from a foreigner residing abroad.—October 22; six monthe. 

Gasrre. Rippieg, of Paternoster Row, Stationer, and Thomas Prvgr, of 
Bishopsgate Street, Builder, for “a certain improvement or i 20” 
wheely for carriages,” for the term of seven years, being au extension of former 
letters patent granted to Tneopone Joxns, of Coleroan Strect, and by him 
assigned to the said Gapaies Rippce and Tomas Piren.—October 22, 
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DIRCKS’ PATENT IMPROVED METALLIC RAILWAY WHEEL WITH WOOD-FACED TYRE. 


Fig. 1. Fiz. 2, 
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DeEscrirrion. 


Fig. 1, represents the whee), ha'f in secticn, as at A, and half complete, as at B; the view Leing a front clevation, 

Fig. 2, ede elevation, in section. eee : 

Fig. 8, showing the channelled tyre abe, with the wood inserted at 4. fastened by the pin or rivet ee. ; 

Fig. 4. represents one of the wooden blocks in perspective, perforated with two holes, ff, fur receiving the pins or rivets. 
Fig. 5, cxoss section of arm of wheel. 


Read by Mr. Henry Dircks, before the Mechanical Section of the 
British Association, at Glaagow, Sept. 19, 1840. And aleo before 
the Polytechnic Society at Liverpool, Oct. 8, 1840. 


_ Asan introduction to the observations immediately relating to the 
improved wheel which is the subject of the present communication, a 
few preliminary observations may serve to wake its nature and ad- 
vantages more generally understuod. 

Wooden wheels were ori gelly in commor use on railways; these 
Were afterwards superseded by the extensive use of cast-iron wheels; 
and both of these descriptions of wheels were much improved by 
manufacturing them with wrought iron tyres. Modifications of these 
wheels are still in use on the Liverpool und Manchester Ruilway, the 
wooden wheels having the nave of cast iron, and the spokes and rim 
of wood, the tyre being of wrought iron. On the London and Bir- 
mingham Railway, cast iron wheels are extensively used. On the 
continent of pal and in America, cast iron wheels are seemingly 
employed by preference; and are no doubt quite as safe for travelling, 
where great speed is not pructised. 


pattern. The common diameter of at and wapgon wheels is 
three feet, and the largest blag tad or locomotives are those 
employed on the Great Western Railway, being six to seven feet in 
diameter,—though at one time they were made as laizge as ten feet. 
The action of an iron wheel on an iron rail, though derived from a 
rolling motion, can only be compared to a series of blows, and the 
rebound occasioned by iron striking iron is well known to be .con- 
siderably greater than is produced by striking wood on iron. To this 
simple fact we may trace the tremulous motion occasioned by iron 
wheels on an iron railroad; and when, by any trifling accident, as an 
inequality from the rising of one end of a rail, or sometimes even from 
small flinty pebbles getting on the rail, the rebound is not more fearful 
than dangerous. The tremulous motion of the rail just adverted to 
renders it necessary in most cases to lay the rails on wooden sleepers. 
As an illustration of what is meant, it may be mentioned that.on the 
Dublin and Kingstown Railway the rails were originally laid on granite 
sleepers, but the tremor was so great as to loosen the rails, and oc- 
casion serious fears from the consequent damage sustained by engines 


i es : ia assing along the line. It was, therefore, ultimatel 
a eeBlend & decided preference is given to wrought iron wheels, a ee up She Enite and lay down longitudinal suoden 
neat Mhis metal is used throughout, with the exception of the boss sleepers, a work of considerable labour and expense. In some cases 
‘these h around the ends of the spokes. The latest improvement | the nature of the soil or sub-soil may allow the use of stone blocks; 
pea foe the making of the entire wheel, including the boss, | and where they can be applied with safety, they are preferred, for the 
: t a road laid on sfone blocks can be kept up at a lower rate 
ice wheels now in general use derive their chief novelty from the ee owe laid on wooden sleepers ; and, as has besa sndenscured to be 
‘tielt ction aid placement of the spokes, with a view to obtain elas- clearly shown, the only reason for laying the stone aside, arises from 
“ander ¢ — renpege & One variety which does uot come | the tremor im to the rail by iron wheels as at present used. 
rawr lig aabehanipei scaling cic supposed on its eer Brees, in his Railway Practice (1889), gives, - : copy of an =e 
in overcoming a suppo ae silway,” the followie cula: 
resistance of.the atmosphere.. Exoept, however, in relation Sov ari | for bis aed North Umon Railway, hg particulars, 
ations dn size, the present wheels are little more than varieties in | page 
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pert. dengen oper sidings, when laid . ros 
on stone blocks of five cubic feet, for the first year, 
per mile he. ie : . ‘ - «w « £150 0 0 
Ditto ditto. second year. . .. 80 0 Q 
£230 0 0 
Ditto, on larch sleepers, for the first year, 
permile . .« «© «+» « £200 @ 0 
itto ditto second year 120 0 0 
ommme—n£320 0 0 





We shalt now proceed to a description of the improved metallic 
wheel with wood-faced tyre, showing its advantages in connexion with 
the preceding observations, The construction of the wheel may be 
undarstood by imagining 2, spoked wheel with a deep channelled tyre. 
The wheel may be’ made either of cast or wrought iron, it baving been 
ascertained that tyre bars can be rolled to the required pattern. In 
this chamelled tyre are inserted blocks of African oak, measuring 
about four inches by three and a half inches, solidified by filling the 
pores with unctuous preparations; thereby counteracting the effects 
of wet by capillary attraction—to which, by this means, it becomes 
impervious, and at the sume time is not liable to unequal contraction 
ant & ansion. The blocks of wood are cut to the aaa form to 
fit very exactly in the external circular channel of the wheel, with the 
gyain placed vertically throughout, forming a complete facing of wood, 
as shown in the engraving. There are about from twenty-eight to 
thirty of these blocks round each wheel, where they are retained in 
their place by one or two bolts passing through each, the two sides of 
the channel having corresponding holes drilled through them for this 
purpose: the bolts ure then well rivetted. After being so fitted, the 
wheel is tumed in the usual manner. The wheel when finished has 
all the appearance of 2 common railway wheel, but with a rather 
deeper rim, the tyre faced with wood, and the flarge of iron. Wuods 
of various qualities may be used, whether hard or soft, requiring dif- 
ferent chemical preparations according to their porosity, und in some 
instances requiring to be compressed. 

The several advantages which this wheel possesses, are— 

1. That the wood facing will wear a considerable time without re- 
quiring any repair, 

2. That the wood can be refaced, by turning it up again in the lathe, 
as practised with worn iron tyres. 

. That the tyre can be re-faced with wood at little expense, and 
at a far less loss of time than usual. In the operations of re-facin 
these wheels, or putting in new wuod, the work can be performe: 
without the labour and cost of removing the whecls froin the axles, 
which in the keying and unkeying is known to be very troublesome.” 

4. That, in regard to their working, it is the opinion of practical 

ineers, confirmed by actual experiment, that they will work 
smoother, casier, and, as some have expressed it, more “sweetly” 
than iron-tyred wheels; with the advantage of going well in wet 
weather, even upon inclines,—having sufficient sieated to the rail, 
without dropping sand to assist them in this respect, as practised 
when iron wheels are used. 

§. That another and very important result will be, that the rails 
themselves will suffer less wear by using this kind of wheel, and tbat 
the fastenings, aleepers, and blocks will receive considerably less in- 
jury, and thereby favour the laying of railroads on stone blocks, where- 
ever they are considered to be most desirable. 

A metallic wheel with a wood-faced tyre, which is the principle of 
this construction, obviates most, if not all, the difficulties which have 
been experienced, whether in the use uf wooden, cast iron, or even 
wrought iron wheels, Cast iron wheels may, indeed, now be con- 
sidered not far short of being equal to wrought iron wheels, for safety 
and durability, with all the cr and of which the application is sus- 
ceptible. They are also neither clumsy nor inelegant in form, and are 
capable of being made to any pattern, even for carriage wheels for 
common roade. Jt may, therefore, very possibly occur that they will 
have the effect to bring cast iron wheels into as general use, aud as 
much reputation here as on the continent. This new construction and 
simple adoption of wood makes excellent driving wheels for locomo- 
tives; it may be readily stopped by using a cast iron break, and does 
not undergo that wear which might be expected from the friction it 

* As in every thing affecting railways, it is a desideratum to decrease the 
expense as much as possible, it may here be mentioned that {three feet cast 
iron wheels, with wood-faced tyres and wrought iron axles complete, can be 
made much cheaper than the art of wheels. 
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then has on the mil. ‘The-wood, by use, becomes exceedingly: tose 
and firm, acquiring a surface not easily distinguishable from metal in 
appearance. 

: hese wheels are manufactured by Messrs. Brockleburst, Dircks, 
and Nelson, basal a a, pee and iron-founders, at their works, 
No, 12, Oil Street, Liverpool; where they may at any time be seen. - 





CANDIDUS'S NOTE-ROOK. 
FASCICULUS XX. 
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I. After “ But,” the most froveking word in the language is your 
#Only’’; which is employed extenuatingly to apologize away, as it 
were, the very sum of complaint, as being a mere trifle, too insgignifi- 
cant te be taken into the general account. This or that building may 
have only such or such defect, and of course you run the risk of being 
set down for a very ill-natured, or an exceedingly fastidious hyper- 
critical sort of person, if you object to it on such account, even though 
it should be of such uature as absolutely to cancel all other merits and 
recommendations. There are cases in which a single defect may be 
a fatal one; I might instance this directly and architecturally by re- 
ferring to buildings which furnish cases in point; but it may be ilus- 
trated by the anecdote related somewhere, if 1 mistuke not, b 
Theodore Hook, of the Adonis who had only a single blemish. In 
every other respect his person and countenance were unexceptionable. 
His mouth, teeth, hair, eyes, hands, were all allowed to be perfect, and 
were expatiated upon by a friend so eloquently that a lady fell in love 
with bis description, and desired that the original might be introduced 
to her; on which the other thought fit to hint that he bad omitted one 
slight imperfection in the portrait he had drawn, but it was “only a 
single blemish,” a mere trifle, absolutely, in comparison with the loss 
of an arm or aleg. “Oh! some scar, I suppose—perhaps a wart?” 
inquired the lady; “an unlucky wart, perhaps, on the tip of his nose.” 
“ A wart on tip of his nose! Bless your heart, no! for the truth is, 
he bas—-no0 nose at all! which little defect is the one [ alluded to.” 

Il. It is precisely such “little defects” and slight blemishes that mar 
so many buildings and works of architecture. They have—in description 
at least—a host of merits; columns comme i faut, Doric or Cormthian, 
unexceptionable proportions, amplitude of dimensions, solidity of 
materials, &c., are expatiated upon till you raise your expectations 
almost to the highest pitch. At length you discover that the “slight 
defect”’—the “only fault”—should any have been hinted at, renders 
the anticipated piece of perfection very much in the same plight as 
the Adonis with the single blemisli—the Adonis without 2 nose. 

UI. When people begin to be sick of the everlasting boring and 
twaddling about styles, they will then, perhaps, begin to find out that 
quite as inuch or more depends upon the application of a style, as 
upon its merits ay such. For whut are the different styles of archi- 
tecture, but so many different languages of the art—some of them 
more perfect, more expressive than otbers; but the excellence of a 
language, and the excellence of a composition in it, are quite distinct 
matters. The sume language may be the vehicle of wit or of stu- 
pidity; and so also may the same style of architecture be employed 
tastefully or uncouthly; by one so as to charm and delight, by another 
so a8 to excite only ridicule and disgust. Which being the case, of 
what practical value are all those superficial, vague, dad wearisome 
discussions from time to time on the subject of styles, in which not a 
single idea is brought forward that has not been repeated times innu- 
merable before? Onno other subject would auch mere school-boy 
stuff be endured, much less pass fur any show of learning, as is parroted 
in regard to architecture. Many prate most glibly about the age of 
Pericles; yet usk one of those erudite, sagacious emen, what he 
thinks of that age in its chryseo-elephantine works, and architectural 
polycbromy, end ten to one but he will be struck all of a heap; he 
wonders what eleyhants have to do with the matter, por did he know 
before, that Pericles had a daughter named Polly. - 

IV. The fact is, we are apt to judge of styles as.we do of national 
or of professional character—in the lamp; which, though a most 
expeditious and convenieat, save-trouble mode, not unfrequently leads 
into dreadful blunders. The French are 2 lively people, yet shail you, 
find Frenchmen of most excessive dulness and. stupidity. You sasy 
. stumble upon honesty in the shape of a lawyer, oh temperauce in that 
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of an alderman, and on perfect good-nature in the person of a sar- 
castic satirist. . . 

V: In an article in the Gardener's Magazine for November occurs 
the following bit of architectural comment: “in returning we observed 
two frightful chapels; the Hanover Chapel at Peckham, in the form of 
a penta with small mean windows without facings, and red brick 
walls without cornices or any decoration whatever: and another chapel 
nearer Camberwell, of larger size, with similar walls. and dhree or Dur 
stories of naked windows like those of a third-rate dwelling-house! 
Chapels in general, throughout the country, are at present a disgrace 
to it, in an architectural point of view; but it is to be hoped that the 
spread of knowledge and taste will raise them to a par with other 
religious buildings.” Yes, our chapels—and churches, too—generally 
are a disgrace to the country, as well on account of the beggarly, 
shabby, sordid meanness, as for the execrably bad taste they display. 
But as for the good taste that is to lead to a better system of things, 
where is it to come from? Certainly not from the fountain head—not 
from the Church Commissioners. However, I will not be quite sure 
that even brick boxes, with three or four stories of sash windows, are 
not a degree more endurable than those most trumpery Gothictsings 
or Grecianizinges, as the case may be, which spring up like mushrooms 
in the purlieus of Islington, &c., and whose scanty pauper finery forms 
a contrast no less ludicrous than woful, with the bareness of their 

osterior parts. Economy is excellent, but the economy which treats 
itself with a smart shirt front, while it denies itself a pair of breeches, 
eannot possibly be extolled for its nice attention to decency. 

VI. fr I am rightly informed, more than one of the Islingtonian 
buildings alluded to is the joint production of two architects, in which 
case, to judge from the littleness of their united taste, the taste of 
each singly must be exceedingly little indeed. Or, would not the 
rather stale anecdote of the two helpmates come in here most pat? 
What are you doing, Jack?” “Nothing, sir? “And Tom, what 
are you doing there?” “Please, sir, I’m just helping Jack.’ It was 
undoubtedly after some such fashion that the Messrs. Tom and Jack 
there employed assisted each other in providing taste for the Isling- 
tonians. Certain it is that taste fares no better among Church Com- 
missioners than among their worships the Churchwardens. 








ON THE ORIGIN OF ALPHABETIC WRITING ON MONU- 
MENTS, TOMBS, &c., IN ANCIENT GREECE. 


Amonest the many eat connected with historic research, may 
be recorded that which the antiquary feels, as the evidences of some 
lost truth unfold themselves to his eye. To find how link after link 
completes the chain, or bow the past is restored to observation after a 
lapse of centuries, is no less interesting, however, to the architect, the 
painter, and the sigue oo whenever the purposes of art are assisted by 
such a discovery. -With this preface of apology for discussing the 
present subject, I humbly offer my opinions, with the unpretending 
wish only, that it may lead to a deeper attention from others. My 
idea of handling the theme urose from a remark of Canina’s upon some 
ancient tombs found at Core, (now Cervetri, or Ceveteri). His re- 
raark is embodied in a paper, read at the Institute on the 30th March, 
1840. He concludes from the peculiar form of the Greek characters 
of the inscriptions, that the tomb must have been erected before the 
Trojan war. Now the Trojan war is an event—an epoch in history. 
It encompasses within it a variety of interesting facts, customs, man- 
ners and rites. To determine the existence of al phabetie writing, as 
existing on monuments and tombs, before or after that period, 1s no 
loss interesting ; especially as in the investigation we trample on the 
memory of the honoured dead; for whom art has done and expected 
sq much, and for whose deeds and memorable ucts, genius has prepared 
such monuments of beauty and of skill. 

Canina evidently presumes alphabetic writing as common to the 
tombs of the great before the Trojan war. With submission then to 
his opinion, as well as to others, who I know agree with him, I will 
apsume. the contrary, and endeavour to prove it of a later pericd. 

First, I rely greatly on the authority of Homer, on the minuteness, 
care, and correctness of. thut poet, on his punctilious observance of 
customs, and on the extreme finish of his descriptions, Assuming this, 
I turn to the tale of BeAAspogor (Iliad 6th, 168), not.to disprove the non- 
existence of letters, &c,, but to reveal Wolfius a German commentator 
upon Hower, uy ofthe same idea as myself, since upon that tale, 
he presumes alphabetic writing unknown iu the heroic ages. Secondly, 
our introduction, ta Patroclus’s tomb, has no mention of any inscription, 
Or written memorial. Thirdly, that the word ypapew of such frequent 
‘Qccurrence, according ta Guoguet, “ne. signifie jamaia ches Homer 
Gite representer‘of decrire un objet.” Fourthly, that wherever com- 


ee y ; se we . «ot ; a ae 4”. “ ty % . at, a, y' i 3 a +, sat My re o ; : ry i 7 Wy % ” taal! a 1 = 
VIL ENGINEER AND ARCHITECTS JOURNAL. °°) 
cy a2 . . at ' 7 . . . " 7 1 1s 


ay 
re o4 +a 
ow af 


arte at ay i | 
. : < 
. 
fan 


mands are given, or messages sent, they are done verbally s. and when« 
ever a treaty is ratified, it is done by sacrifice, or oath. Then again, 
Virgil’s careful picture of Misenus'’s death and burial, and of the tomb 
erected, &c., mentions no inscription, which strengthens the ‘argument, 
when we consider that Enovas is trying to pacify the spirit of that hero 
in the infernal regions, with a minute detail of all the honours and tri- 
butes paid to his memory. To omit one observance, would display a 
carelessness totally at variance with an otherwise ingenious recital. 

Besides no nation was ever more jealous than the Greeks of funeral 
honours. The advantages of an illustrious victory were often neglected 
to perform this duty. Victorious generals were sacrified for want of 
zeal in burying the soldiers slain in battle; whilst the auguries they 
derived from, and the vows they made over tombs, evince with what 
earnestness, the depositaries of the precepts of religion, had ever re- 
commended the duties of the sepulchre. But perhaps it may be said 
that Guoquet in his work * sur les origines des lois, des sciences et des 
arts,” admits the existence of alphabetic writing in Greece before the 
Trojan war. If so, let it be remembered, he adds, “that it was less 

ractised.” Besides if Guoquet were correct in his supposition, the 

nowledge of Jetters as a medium of conveying thoughts through the 
body of the people, must necessarily prove tardy and progressive. And 
although we believe it in existence at the time of Cadmus, still a 
natural inference would be, that the priests, as in ancient Egypt, were 
for 1 long time alone familiar with the written or descriptive a uage. 
The fact, too, that the Mexicans and Peruvians had attained to a 
ge degree of civilization, without the use of letters, may assist such 
an idea. 

The question then naturally arises, how, if inscriptions be to memo= 
ralize worth, or to record virtue, and how, if the knowledge of letters 
be assumed as slight, partial and confined, could the object be 
effected; or why would the artist chisel out in letters, the deeds of the 
departed, when most of the passers by were unable to interpret. Upon 
these grounds I hambly dispute the remark of Canina’s: and Ido sd, 
not for the bare love of agitating subjects, which but for the curious 
and ingenious, would be contentedly dismissed, as unworthy and 
trivial; but from an anxiety to arouse the slumbering energics of the 
artist, and to invite a cool and rational enquiry into the antiquities, 
literature and minutive of his art. ; 


Norember, 1840. 


FREDERICK East. 





DESCRIPTION OF THE HYPSOMETER. 


An Instrument invented by JoHN Sane, Haq. Land Surveyor, for 
taking the Heighta of Trees, Buildings, and other objects. Communi 
cated by Mr. Sane, Land Surveyor, Kirkcaldy. 


(From the Gurdeners’ Magazine. ) 


I have taken the first leisure hour to make you the instrument for 
measuring the height of trees und buildings which I mentioned to you 
when having the pleasure of visiting you at Bayswater. It is sent by 
post at the same time as this letter. | 

The instrument was tried on some houses and trees here, and it 
gave their height’(especially the houses) with great accuracy. It is 
rather difficult to manage at first, but after a few trials it becomes. 
quite easy. The method is as follows :-— 

By means of a small hook (if a knot of white cloth be attached to it, 
so much the better), fix the end of a tape line to the bole of the tree, 
at exactly the height of the observer's eye from the ground. Retire 
from the tree, letting the tape line unwind until, by using the instra- 
ment, the top of the tree and the end of the tupe line are seen quite 
close together. Add the height of the observer's oye to the length of 
the tape line, and the sum is the height of the tres. Now, the diffi- 
culty is, to catch the image of the top of the tree in the instrument, 
and it is this which requires a few trials, although any person who bas 
been accustomed to use a sextant will do it at the very first. 
the instrument at one of the milled ends, taking care that the fingers 
do not project over any of the holes, and that the brim of the hat is 
out of the way. Apply the eye to the round hole marked a in fig. 1, 
and look through im the direction of the small equare hole 6, the ins 
strument being held so that the line joining ub is about level, while the 
large square hole ¢ is turned towaris the sky. You will then see some 
object directly through the small hole, and at the same time the image 
of some other object, the light from which enters the large apertore, 
and, after being reflected by the two mirrors inside, passes into the 
eye. Whatever two objects are thus seen in contact, subtend at the 
eye an angie of 45°, as in fig. 2; so that, if one of them be the end of 
the tape line ona level, or nearly so, with the observer's cye, while 

212 


a , ee, 5 ba 


the. other is the to of a tree, supposed to be growizig straight up, the 
distance from the : @ to the bole of the tree will be ab equal to 
the distance from t 


Fig. 1. 


end of the tape line to the top of the free 
Pig. 3. 





You will thus observe that the accuracy of the measurement depends 
on the tree being erect from the , Seda On slopi g ground the mea- 
surer would require to go out from the tree in such a direction that 
the tape line was perpendicular to the stem, but this could be judged 
sufficiently well by the eye to give the height, of even a very high 
tree, nearly correctly. The heights of those houses 1 tried were given 
within an inch, which was no doubt owing to their being perfectly up- 
right on « level court Pir 

The principle of the instrument is quite simple, being exactly the 
same as that of the sextant or quadrant, only that the mirrors are fixed 
at a certain angle instead of being movable. Thus, in fig. 3, a is the 
eye, b a wirror partly silvered, and ¢ a larger mirror wholly silvered, 
A ray of light 7, falling on the mirror c, is reflected from it in the 
direction cb, and again reflected from the mirror 5 in the direction ba 
to the eve; at the same time another ray of light comes from an ob- 
ject o direct to the eye at a, without being reflected. From the na- 
ture of reflected light, the angle 7 a o is equal to twice the inclination 
of the mirrgrs, and is constant, however much the whole instrument 
may be moved in the plane of the objects, as you will easily perceive 
by catching the reflection of the candle in the instrument, und moving 
it in the plane of the milled ends. 

_ Lam sure this very portable instrument will be useful for measuring 
single trees, or buildings, which are es far asunder as they are high, 
but Iam afraid it will not work well in a close wood, on account of 
the operator not having room to retire as far from the trees as their 
height. If this is found to be the case, the remedy is to construct 
another instrument in which the mirrors are placed so as to give an 
angle of 63° 26’ 05”. In this case the height of the trees will be 
equal to twice the length of the tape, added to the height of the ob- 
server's eye. (See fig. 4.) Of course a small deviation from equare- 
ness in the trees and tape line will make a greater error than with the 
instrument sent, bnt still it will give a result near enough for all prac- 
tical purposes. a 
__{ have only to add, that the mirrors are made of common window 
glass selected as the most even from omrre = reat many pieces, bnt 
still they are not quite flat. [ had some rom 
trie and flat, tt so dim and badly polished as to be unfit for use. 
Kirkcaldy, Jan. 31, 1840. — 


D f * ate 8 
set , ad Ph 


wih RE an beets 2 al Sg eg Ha ie, Ba ak 
; ! 4 alt ‘4 1 
A04. wit Oe te Bid UD ete ae Mpe Af HE ViL ENG . a Ry MI As ‘§ e ‘ 
“ whe bet 1 ' * ws ‘a A = vai f ° 4 ha: a et aT @ Rear? 5 gh ans CF Lit 


on perfectly 


Ee gue arene Ba wy wae Main Shee tg tet ae 
te & ay eee ee  . ots ie . ie ss 7  & ptaes 
\ROHITEC T'S: SGURNATL. mei, sik | 
me A BS OFS SLL NO Te sie lectin = ' ecg EOEM oe 

Thera 


" Poatacript in Auswer to rome Qimeiions ceked of Mr. Bang by the 
Conductor. Sinus e ° 


The instrument for measuring the height of trees is not a pocket 
sextant, like that of Mr. Blackadder, mentioned in vol, xiv. p. 257, 
although nearly allied to it. The sextant, quadrant, reflecting cirtle, 
improved Wollastan’s goniometer, as well as the optical square and 
tree-measurer, are all varieties or improvements on 9 first ine 
vention. The two latter differ from the rest ia the mirrors being per- 
manently fixed at angles suitable for the purposes for which they were 
intended. Te cor sextant — measure the hei a of trees 

uite as we t, expensive, ui some to use if, 
it is not likely to be a employed for each pe e is no 
sort of merit in designing the instrument; and is so exceedingly sim- 
ple, that I have no doubt the idea of modifying the sextant, so as to 
make it readily measure the height of trees, has occurred to a 
one. ‘1, however, never heard of such an instrument, and believe that 
the one you have is the second of its kind in existence. The other is 
one which was made for yourself. My father was so much pleased 
with it that he asked me to make one for him, which turned out neater 
than the first, and accordingly I sent it to you, as being the better of 
the two. As there is nothing like a Greek name for giving identity 
to it, you might call it a dendrometer, or, better still, a hypsometer 
(measure of height). 

Of course ay instrument maker could supply these articles; the 
price, I should think, would be about 2Ua.each. If there were any 
prospec: of selling a dozen or two, I could easily employ a workman 

re to make them, and they might be sent from the seedshop to any 
place by post. 


Kirkcaldy, Feb. 18, 1840. 
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BRITISH MUSEUM. 


Str——T hat the British Musenm is a monument—~as the French term it, 
which does honour to this age and country, is what, for peace sake, I will 
take for granted, notwithstanding that I myself perceive nothing par- 
ticularly monumental or dignified in the sulky and basrack-like 
of the exterior of the new buildings. No one, indeed, can deny that 
the most frugal economy has been observed there—of course a very 
plain proof with what rigorous conscientiousness the cash is nsiformly 
doted ont of John Bull’s public purse. Still there are illaatured grume 
blers who opine there are occasions when liberality bespeaks more 
prudence than cheese-paring economy, and is the more becoming vir- 
tue of the two; and that such an edifice as the ona 1 am speaking of, 
ought to be in every respect a finished piece of architecture. Possi- 
bly, the facade—-whenever that comes to be executed—may make 
some amends; yet it surely would have been better that the whole 
should be of a piece, and not like Dick Wilson’s fine embroidered 
waistcoat, with its ‘back-front’ made out of one of his own picture- 
canvasses. It may be very true that the rest of the building is net 
intended to be seen, but still as it is not screesied from view, it is 
rather hard to tax the imagination of matter-of-fact folks like myself, 
so far as to tell us we ure to imagine we do not see what is staring us 
in the face, nor to give credit to our own evesi ht. Upon sucl nota- 
ble principle of economy, the backe—I mean the East end of St. Paul's, 
might have been left a plain brick wall; but it seems Sir Chris- 
topher's notions of economy were very different indeed from those of 
Sir Robert. 

I find I have rather committed myself, for what I have been saying 
is likely to call the sincerity of my first sentenée, terribly into question. 
No matter; it can’t now be helped; and only proves that liars and 


critics ought to have good memories. Accordingly my willingness to 
‘take for granted” and so forth, must now either be set down as a pal- 


pable Anum, or be imputed to my considerate forbearance in not dis- 
amie the architecture! merits and demerits of Sir R. Smirke’s edi- 
fice. 1 will not inquité whether the taste he has shown in the interior 
of the building is such as to indemnify us for its excessive home}iness 
without; nor whether he has been prodigal or eoonomical in drawi 
upon his fancy and imagination, But I will say that however muc 
he may have consulted convenience rather than splendour, or may have 
succeeded in combining both, in other parts of the plan, he hus at- 
tended to neither the one nor the other in the Reading Rooms, which 
are about as inconvenient for the purpose as ‘could weil have been 
devised;—to such a degree that without taxing our fancy very mhuch, 
we might fancy no instructions per ioe them had been given to. the 
arehitect, and that when it was afterwards discovered that the Book- 


-gmkets and Novel-readers who frequent the British Museum, wast be 
, put sonrewhere, they were aecommodaed where they are now crimmed. © 


Remuneration meas five ferthings,” and in the present ease novom- 
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modation means being teft. to shift.as well. ab you can for yourself, and 
perhaps be forced to sit in dim-twilight—where if you cannot see to 
read, you may at lenst sit and muse,--which of course looks solemn and 


meditative, and is highly Becoming in a Muse-um. 
This is no exaggeration of mine, since it is ay paper ieicin 
indeed, for literary owle—to see to read at any of the tables on t¢ 


window-side of the West room, in dull weather; those windows being 
at a cousidérable height from the floor, and there being no others at 
either end. Consequently one-half of it is so imperfectly lighted, that 
were ita church people would grumble at it as dismal dark hole, 
where they could not see either to hear the sermon, or to study the 
newest fashions of the congregation. There may indeed be some who 
can see to read by their own inward light; but the generality of people 
will perhaps with me that apartments not intended merely as 
libraries, but as public reading-rooms, where instead of seating them- 
selves just where they can see best, people must be content with the 
best vacant places they can find,—-that such apertments should be 
sufficiently and uniformly lighted, so that every part should be equally 
commodious in that respect. 

It would have been infinitely better to have had for the purpose, 
rooms less lofty, and lighted entirely from above, with a clerestory 
lantern along the centre, and skylight compartments along the sides, so 
as to diffuse the light as equally as possible every where. But, it will 
be said, it was quite out of the urchitect’s power to do this, there 
being an upper floor: yet it was surely then matter for consideration 
whether it would not be more eligible to convert the present rooms to 
some other purpose, and make use of one of the upper galleries (lighted 
from above) as Reading-rooms. The extra trouble of having to ascend 
higher in order to reach them, would be amply compensated by their 

eater comfort and commodiousness,—for their present length might 
then have been considerably extended. Perhaps it will be objected— 
for buts and objections are always plentiful enough—that this would 
have been attended with one serious inconvenience,—namely, the dis- 
tance from which books would have to be fetched were the Reading- 
rooms not upon the same floor as the Libraries. Yet that difficulty 
would be at once obviated by having a :/¢ or shaft (as mavy as might 
be requisite), close by the bar where the books are delivered; and by 
means of which a whole cargo—if requisite, might be raised equally 
se “oie and easily. 

here are, however, other inconveniences in the present rooms that 
ought to be remedied. One is that the space is by much too confined, 
for either the tables ought to be nearly double their present width, or 
there ouglit to be seats only on one side, for when a person has~which 
is frequently the case—very large folios before him, they occasion in- 
‘convenience both to his opposite neighbour and himself: besides which 
sufficient apace is not allowed between one sitter and another, should 
they both happen to have many books or very large ones by them. 
Were it not that it might be deemed a piece of shameful extrava- 
gance, I would hint that it would not be ommiss if a few yards of drugget 
or matting were purchased to lay down along the centre avenue of the 
Reading-rooms, in order to deaden the nuise of persons perpetually 
passing to and fro on the stone pavement there. By way of providin 
the ways and means for raising the sum required for buying the sai 
drugget, I would recommend that the open wire-work fi now €ll- 
closing the bookcases in thuse roums should be taken off their hinges 
and sold ; because so far from being of any use, they are merely a very 
eut nuisunce. Being unglazed they do not protect the bouks from 
ust, neither are they any protection whatever against plundering—if 
such be their intended purpose, because those cases—which contain 
. books of reference, journals, dictionaries, &c., are accessible to any 
_ one, as he may have as muny us he pleases opencd in turn, if he sum- 
mons the turnkey attendant, and as when once opened the cases are 
left unlocked, there are always several from which persons can take 
down bouke. There are, besides, always piles of bouks on the tables, 
from which a person frequenting the Museum for such a purpose, 
‘might filch away any pe etable volume, thongh even then he could 
not puewn it: without first mutilating it, by tearing oat the Museum 
‘stamp-mark. Therefore in the way of precaution against filching 
; books, the doors to the cases in the Reading-rooms ure quite nugatory 
a mere idle show of carefulness and security. In themselves, how- 
ever, they are a nuisance, not only as imposing needless trouble and 
‘busthug about, to-both attendants and visitors; but because they are 
actually in the way when opened, while persons are referring to the 
booka, there being then no room for other per le to pass between them 
‘wud the tubles. Lf, therefore, there must. doors to those bookcases, 
‘the tables ought to be shortened two feet, sv us to allow greater space 
" ‘betwreen the ends of the tables and the walls. I will not now speak 
' Of the Catalogues except. to say that, believe they are blessed unde- 
- voutly backwards,..every day-and all day long. Neither. will [ now 
touch. upon the literary wealth of the Museum in those departments 
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which are most likely to interest your own readers, it being utterly 
impossible to do justice to either topic at the fag end of my present 
letter; I must, therefore, reserve them for another. That some im- 
rovements have taken place of late years I do not deny, but still the 
useum requires a good deal of poking up, before it will be placed 
upon the footing which it ought to be. 

remain, &c., &c., &c, 

Joun [but not John Wilson] Croxke. 

P.S. I forgot to remark that had the Reading-rooms been on the 

floor above that where they now are, namely, on the first floor from 
the sky, they would have been much more in character, for the votaries 
of literature have always greatly affected the upper regions of bufld- 
ings—vulgarly termed garrets—for their abodes. 





SURVEYING. 
REMARKS ON THE NEW SCALING I[NSTUMENT. 


Sir—'The last number of your Journal contained a letter from “ An 
Old Surveyor,” in which, speaking of the New Scaling Instrument re- 
cently introduced at the Tithe Office, and extracted from my Treatise 
on En incering Field Work, into your Journal for October, he remarks 
“that I must have been misinformed when I stated that the principle 
of the plan had long been known to some few surveyors, &c., and a 
believing that I did not wish to deprive the inventor of his due share 
of credit, to state who were the parties acquainted with the principle 
of the plan, prior to its introduction at the Tithe Office.” From the 
courteous—nut to say complimentary tone of your correspondent’s 
letter, I feel much pleasure in affording him the requisite information. 
By referring to page 353 of your Journal, he will perceive what I mean 
by the principle of the plan, which was communicated to me about three 
years since by an esteemed professional friend, but who at the time 
did not inform me that it was his own conception; and which I was not 
aware of until I applied to him, since reading “An Old Surveyor’s” 
letter, to know in what manner he became acquainted with the pro 
cess. Subjoined is the reply, but at his request his name is withheld ; 
but for your correspondents satisfaction, I send you the letter to take 
the requisite particulars from. Inthe autumn of 1837, he observes, 
“being engaged upon a survey of 12,000 acres, | looked with some 
oars of concern at the drudgery of computing the quantities. Mr. 
B. had previously explained to me his mode of ruling parallel lines 
across the several enclosures, but this method I thought would be 
troublesome, and be attended with the risk of injuring the maps. The 
idea then occurred to me of using a thin piece of horn ruled with lines 
one chain apart. In the interval that elapsed between my sending for, 
and receiving the horn, I made of tracing paper the machine I described 
to you, and find it to answer my purpose, used it to the end of my 
survey in the spring of 18383, since which time it has not seen the 
light, but is no doubt amongst my old papers.” 

Ithink the above particulars must be satisfactory to your corres- 

ondent, at least Ihope so; and now perhaps I may be excused asking 
him, who the inventor of the modified instrument at present in use at 
the Tithe Office, is? for certuinly there is great credit due to him, 
and which I indeed stated in my work, when [ called it an “ingenious 
application of the above system.” If an Old Surveyor will favour me 
with this particular, 1 shall have much pleasure in mentioning it in the 
second part of my work shortly to be published. 

I remain, Sir, your’s very obediently, 
Peter Beaver. 
Charlotte Street, Bioomsbury, Nor. 16, 1840. 


Sin—An “Old Surveyor” in your last number doubts the remark 
made by Mr. Bruff, that the principle of the New Scaling Instrument 
had long been in use by some few surveyors.—In reply I beg to observe 
thut Ihave known many survevors of the old school who worked on 
this principle, by means of along scale and pricker, taking the amount 
of the chain widths and transferring them into acres, roods and perches 
by the decimal table; the new instrument hus certainly much im- 

roved the system, and having the purallel lines on glass paper ie a 
urther improvement. The uid system was a very defective one, and 
repudiated by all really practical men. As to the new instrument, 
after using it in my office for many months, and in various large sur- 
veys—I find it unsatisfactory, it is after all (notwithstanding its high 
recommendation) best adapted for the schoolboy and the tyro. 

I.am not sarprised at its general udoption, for the former approved 
system of equalizing into a ga ge and triangles is very laborious 
work, if pursued fora length of time successively, but after giving 
both a fair trial, I must say I find the old system the moat expeditious 





ory. One feels ‘no satisfaction with 
the inetrinsient without repeating the operation, in repeating; the re- 
sults will not always be the same, 2 third or even ‘a fourth opcretion 


and certainly-the most satisfact 


will frequently be required, each time requiring the whole to be done 
ct piereas’ by allowing two you bende to figure for each 


scaler, they check one another, and repeating the operation from op- 
posite points, prevents any serious errors by using proper precautions. 

Perhaps I have a little feeling with yourselves against “ready 
reckoners,” but I have experience on my side, and I have laid the 
snotrument on the shelf. 

it is a pity to see practical men recommending such games of mar- 
bies as your Dublin correspondent, if he would work with eleven arrows 
and make frequent use of his pen, he would bequeath his marbles to 
his children. Every surveyor should follow his own chain in lon 
lines, and stopping to book his changes, stations, crossings, Kc., wi 
find him plenty to do, without carrying a marble bag. 

The number of mushroom surveyors whom the pressure of business 
have hatched into life, has detracted much from the respectability of 
the profession, the public however are beginning to find out, that old 
and tried hands are most to be depended on; an engineer too may be 
a ood surveyor in theory, but be will never come up in the field to an 

fashioned surveyor. I du net know any thing that would give me 
greater pleasure than to give a certain eminent gentleman in that line, 
(well known to our profession, {+ his upright, impartial, and gentle- 
asc Soap one week's practical servcying, he would find there 
was but little “Sham Abraham’”’ in it. 

I shall conclude these few remarks by again assuming a name under 
which I have before entered your columns, 

As your very obedient servant, 


“ SURVEYOR.’’ 
Askford, Nov. 14, 1840. 





ON REMOVAL OF EARTH-WORK FOR EMBANKMENTS. 


# Sm—In your Number 36, for November 1840, at page 392, you 
state that “up to April 1897, not even 200,000 cube yards had been 
teamed to embankment on one face, in one year.” 
® Between Nov. 2, 1839 and Oct. 17, 1840, there were tipped, accord- 
ing to my official returns, on the Birmingham and Gloucester Railway, 
on one face of embankment, across the vulley of the river Rea, near 
Birmingham, 293,246 cube yards; the mean lead being 1} miles, and 
the extreme height of embankment 62 feet from the meadows. I be- 
lieve that a ratio of progress fully equal to the above, was maintained 
not far from Gloucester on the same railway, for a few months in the 
Antumn of 1839; but as the work was then in the hands of the Chel- 
tenbam and Great Western Company, I cannot give you farther parti- 
ticulors, Iam under the belief that other engineers could supply you 
with information as to larger quantities than the above being tipped 
in the same space of time. 
J am, your’s faithfully, 
W. S. Moonsom, Engineer. 

{Communications similar to the above are of great importance to 
the profession; we hope other engineers will follow Mr. Moorsom’s 
example, and favour us with the result of their observations.—Ep.] 





THE NAPOLEON MONUMENT. 


Mr. Evrror—Having in the September number of your highly in- 
teresting periodical, perused an article under this head, and feeling a 
deep interest in the subject, I take the liberty of sending you my own 
ps pao ; though, whether it is likely to offect any good, or is worthy 

inwertion in your Joumal, your able judgment will best decide.— 
During a recent visit to Pans, I was particularly struck by the exhi- 
bition (mentioned in the above number) of a full size model of the in- 
tended testimonial to the Emperor in the Dime des Invalides, as not 
being gitogether consistent with that good taste so frequently dis- 
played in the French capital. To every one who has seen the effect 
of the Baldachino in St. Peter's, at Rome, which is univer sally ac- 
knowledged a complete he ig this striking similarity of arrange- 
meat must evidently tend to give the same result. The magnificent 
Diane, being itself such a tastefully decorated room, can, according to 
my ideas, by no means soffer any erectiun, like this complicated, 
au equestrian statae crowned monument, to dispute its grand stenplt- 
city. A colossal statue of the hero, say from 18 to 24 feet hig » caat 
is white metal ond frosted, erected on a circular pedestal of Egyptian 

byry, in the centre of the large Mosaic star, would methinks pto- 
nce a diferent effect. The sublime grandear of the Egyptian colossi, 
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all rude snd. mtitiluted as they are, spenk for themselves, and in behalf’. 
of my opinion. ‘They likewise convince me that supernatural sigs 


would here especially answer the purpose. Is d my idea on 
the spot to a friend present, and have since found no reason to make. 
any alteration. — the 4 


Your's most eapestay 
14, University Street, Nov. 9, 1840. 





COMPETITION DESIGNS. 
K. P. S. in REPLY TO Ma. SPARKE. 


Str—It gives me much pleasure to see in your number for the pre- 
sent month, that you have cther correspondents who interest theme 
selves in the subject of competition, and it is with especial satisfaction 
that I have read the answer of Mr. Sparke, to my letter on the subject 
of the Bury affair, since it leaves every essential fact in my statement 
unshaken, except one. Nobody can be imposed upon for one moe 
ment by the mist of words in which the Hon. Sec. flatters himself he 
has enveloped the truth. 

It seems J have been misinformed as to the amount of the contract, 
which is £3,353 instead of £3,550. What then? Does the amount 
affect the moral principle ? 

There certainly are cases which differ from competitions, inasmuch 
as the law is apt to take cognizance of them, in which the proper name 
by which the transaction is called, varies according to the pecuniary 
amount involved in it, but as we cannot suppose the Hon. Sec. to the 
subscribers means to insinuate any analogy, we must conclude that he 
argues like the damsel who excused her peccadillo because it was “@ 
very little one.” 

to the conundrum about the duties, it is too shallow to be ree 
spectable. The contract is £3,353,—there is £280 to be laid out im 
foundations, which it was evident must be laid out to all but those 
determined not to see, and then there is the painting and plastering. 
£350, supposing it to be so much, will not cover an excess of u 
of £600. 

Though quite umecessary for the argument, I will -beg your readers 
to peruse the clause referred to by Mr. Sparke relative to the duties. 
Will any one undertake to say whether it is intended to mean that the 
duties are or are not to be considered in the estimate. It is most ine 
genious, and well calculated to maintain a quibble upon. Where the 
meaning is obscure, we must enlighten it by the context. “ J/ the sub- 
scribers shail be unable to find a reapectable builder willing to execute the 
deaign of any architect for the sum of £3,000, such architect shall have 
no claim of any kind upon the subscribers,” &c. This at least is plain 
English, and I shall take the liberty to believe it can have but one mean- 
ing, even though it should be explained away as satisfactorily as Lord 
Peter proved his shoulder-knot to mean neither more nor less than a 
broomstick,* or as Mr. Sparke has explained away all the rest of my 
statement. 

But one word more—lI will not dispute whether the contrivers of 
this business were called a committee, it is notorious to all Bury 
that it was managed by a clique who, according to Mr. Sparke’s show- 
ing, turn out to have been as irresponsible as they were officious. | 
could name an occasion on which one of the leading members express~ 
ed himself inno measured terms, apon some symptoms of dissent from 
his authority, shown by other parties concerned. 

Enough of this, and more then enough for any good it is tikely to 
roduce. I have said before, and say ugain, that reform must come 
rom the profession, snd to them} would recommend a very simple 
lan, which it may be effected, viz., that every one should reform 

fiimeel . In the mean time, Sir, accept another contribution to thé 
Jacis, which I hope to see accumulated, until architects shall be ashamed 
to rake inthe filthy paddle of competition at the command of eve 
body and any body. For reasons which will instantly be appreciated, 
I omit all names. 

It is now nearly two years since the following advertisement ap 
peared in the public papers :— | 

“To Architects.—Any architect desirous of competing for the proe: 
posed e ment of W-——~ church, must send in his Plans, specifi- 
cations, and estimates, free of all charge ot expence, to the Secretary, 
the Rev. Mr. T————, Vicarage W——, on or before tho 19th Jannary; 

1639. For farther information apply to the Secretary.” a 

Application having been made for farther particulars, the following 
were furnished in reply — ban a . 


1 
* oe for 








gare aa) 
. La 


' ® See the Tale of a Tus i a ee a 


1} THE CIVML ENGINEER AND ARCHITECTS JOURNAL. 





That the committee would require a plan of the different floors of 
the church, showing the Pires es dem and proposed alterations, 
an elevation of each front affected by the proposed alterations, a 

dinal and transverse section showing the timbers of the roof, 
&e., together with a detailed specification of the works, and estimate 
of rendering the church, both inside and out, fit in every respect for 
public worshi p. An additional estimate of what would be the expence 
of repewing the present church on a better plan, in conformity with 
the cpeeia new addition. An estimate of the expence for an addi- 

ery. 

«That the limited amount of the funds would not allow of any pre- 
miums being given for the plans. 

“That the committee considered it indispensable for the competi- 
tors to inspect the church. 

“That a commission of five per cent. on the sum expended would 
be allowed to the architect for his plans, &c., including the superin- 
tendance of the works.” 

And now, gentlemen of the profession, what do you suppose was to 
be the amount of this commission for the chance of which all this was 
to be none, and a journey to be made to W: at the candidate's ex- 





e 

Pru That the Secretary informs the several architects that the sum to 

be expended will not exceed four hundred and fifty pounds !!P’ I 

write it at length that no one may suppose a figure has been dropped. 
The following letter, part uf the correspondence, is too curious not 

to be given entire. The xaive impudence of the latter purt will not 

easily be surpassed :— 





“ , January 5, 183). 
“Sin—In answer to your's of this moming, I beg to state that the 
committee desire me to say that they consider a personal inspection 
of the church necessary. Should you consider this worth your while, 
I shall be happy to give you any information in my power on the sub- 
ject. 1 should state that the length of the church is 60 feet by 16 feet 
10 inches, so that the work will be ona small scale. The amount to be 
expended will not exceed £450. The Rector of the parish isan Archi- 
tect, but has not informed me whether he intends to compete for the work. 
“Tam, Sir, your obedient servant, 
és H—— S——.,”’ 
Begging every architect who values the respectability of his pro- 
fession to lend his aid in exposing these scandaluus practices. 
T remain, Sir, your obedient servant, 


Nos. 18, 1840. 





ATMOSPHERIC RAILWAY. 


Iv our last monthly number we published a letter received from Mr. 
Pinkus, commenting on an article in our July number on the atmos- 
pa railway, in which he complains that great injustice had been 

one him, by giving credit to Mr. Medhurst “for having originated 
the idea of employing the power of the atmosphere against a vacuun 
created in an extended pipe laid between the rails, and communicatin 
the power thus obtuined to propel carriages moving on a road,” anc 
to Mesars. Clegg & Samuida “for having rendered this idea practicable 
and useful, by their simple and ingenious invention of constructing and 
closing a continuous valve, by hermetically sealing it up with a com- 
position each time the train passes.” 

In treating on scientific inventions of interest, this Journal pursues 
the undeviating course of giving the fullest and clearest information, 
preserving the strictest impurtiality as to the inventors; conferring 

raise where it is justly due, and pointing out error where we consider 
itto exist. Mr. Pinkus, after denying in (ofo all we have said of Med- 
hurst and of himself, describes himself as “an humble labourer in the 
field of science,” who would “never be guilty of that meanness of 
mind that would detract from another the merit justly due to bim for 
any mental uction.” This principle we admire, and cannot but 
regret that he should have lost sight of it in the very next puragraph 
of his letter, where he attempts to deprive Medhurst of the praise we 
awarded him, by describing Papin as the author “of employing the 
power of the atmosphere against a vacuum.” We are aware that 
this is due to Papin, but if Mr. Pinkus had not stopped short, but 
quoted our whole sentence, Medhurst must have come in for the praise 
We justly awarded him, viz. “of using the power of the atmosphere 

pst a vaonum created in a pipe laid between the. rails, and com- 


a be thus obtuined to propel carriages on roads,” — 


& vexy cal ng from simply “using the power of the atmos- 
phere ainet a vacuum,” which we were fully aware originated with 
Pi, been followed by Lewis in 1817, and Vallence in 1824. 


Retuming, then, to the orig 


idea of employing atmospheric pres 


‘ sure 








inst a vacuum inside a pipe, and communicating. that, power 
to carriages moving on a road outside it”; we see ing to alter 
our assertion that it is the invention of Medhurst, who published. a 
detailed account of the means he employed, in 1837." 

Indeed, however reluctant Mr. Pinkus may be to admit this fact, the 
following extracts from Medhurst’s pamphlet, places the matter be- 
yond all doubt. 

In page 15, this passage occurs— 


When the carriage is to go through the canal, from the engine, the air 
must be forced into the canal behind it; but, when it is to go the con 
way, the same engine is to draw the air out of the canal, and rarify the air 
before the carriage, that the atmospheric air may press into the canal behind 
the carriage, and drive it the contrary way. 


” In the following page 16, he says— 


It is practicable, upon the same principle, to form a tube so as to leave & 
continual communication between the inside and the outside of it, without 
suffering any part of the impelling air to escape; and, by this means, to im. 
pel a carriage along upon an iron road, in the open air, with equal velocity, 
and, in a great degrec, possessing the same arlvantages as in passing within. 
side of the tube, with the additional satisfaction to passengers of being un- 
confined, and in view of the country. 

If a round iron tube, 24 inches in diameter, be made, with an opening of 2 
inches wide in the circumference, and a flanch 6 or 8 inches deep on each 
side of the opening, it will leave a channel between the flanches, and an open- 
ing into the tube. If the flanches of this tube are immersed in water up to 
the circumference, as represented iu fig. 1, where a, a, is a section of the 
tube; 6, the channel; and c, c, the snrface of the water. 


Fiy. 1. 
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If such a tube is laid all along upon the ground, with the iron channel im- 
mersed iu a channel of water, up to m, and a piston or box made to fit it 
loosely, and pass through it upon wheels or rollers, this box, driven poly 
the tube by the air forced into it, may give motion to a carriage without, by 
& communication through the channel and the water. 

Again in page 20, he describes 

A plan to combine the two modes together, that the goods may be con- 
veyed within the canal, and a communication made from the inside to the 
outside of it, so that a carriage may be impelled in the open air, to carry pas~ 
sengers, would be an improvement desirable and practicable. It must be 
effected without the aid of water, that it may rise and fall as the land lies; 
and it must give a continual impulse to the outside carriage, without suffer- 
ing the impelling air to escape. 

And aware that his only difficulty was in constructing a means of 
confining the power in the tube by using a valve in lieu of the water 
joint, he remarks, that 


For this purpose, there must be some machinery which will diminish the 
simplicity, make it more expensive, and more liable to be disordered, unless 
executed in the most substantial and perfect manner; but, by skill, by ex- 
perience, and sound workinanship, it may be accomplished in various ways, 
oe of which I will describe, which, | preaume, will evince the practicability 
of it. 

In order to make this in the‘best manner, the top of the canal should be 
made of wrought iron (or copper) plates, rivetted together, and rivetted all 
along, on one side, to a cast iron rail securely laid upon the top of one of the 
side walla; and made to shut down close, and air-tight, upon 4 cast iron rail 
laid firmly down upon the other side wall. 

In order to make the plate shut down air-tight upon the cast iron rail, 
without being rivetied to it, there should be a groove all along, upon the top 
and inner edge of the cast iron rail, and a thin edge of iron rivetted to the 
plates all along, to fall into the groove; then, if the groove is partially filled . 
with some soft and yielding substance, as cork, wood, leather, hemp, &c., the 
thin iron edge will bed itself into it, and orgs so cloac pom the air will not 
escape, with so light a pressure as one pound per square mch. 

The plate that is to form the top of the canal, being thus prepared, may'be 
ee en nro eneenaneneeeneen arenes necememnenaeaaetemaeel 

* This work was entitled © A New Syatem of Inland Couveyance.” 


lifted up out of the groove two or three inches high, in ‘any particuler place 
of the side that is not rivetted ; and, when let down again, the will fall 
Psi the groove, by the spring aud weight of the plate, and 6 


top close as be- 

Therefore, if there is a large and light iron wheel fixed in the front of the 

interior phi pe and close to the side wall on which the plate shuts into the 

oe nd if this wheel is planted to stand two inches higher than the un- 

side of the covering plate, this wheel, as it passes along, will constantly 

lift up the plates, and make an opening of two inches wide, or more, and 8 

or 10 feet long; and, when the wheel has passed, the plate will fall down 
into the groove, and close the joint, as before. 

‘Through this opening, a bar of iron may pass, that is fixed to the interior 
carriage, may project over the side wall, and the outer end may be attached 
to the exterior carriage by a chain or strap, and pull it along upon its own 
wheels and whee) track, which should lie along by the side of the wall of the 


The iron bar will not touch any thing as it passes through the opening, for 
the iron covering may be lifted up two or three inches high; but the bar 
need not be more than one inch in thickness. 

In page 24, he says— 

The same principle, and the same form, may be advantageously applied to 
convey goods and passengers in the open air, upon a common road, at the 
same rate of a mile in a minute, or sixty miles per hour; and without any 
obstraction, except, at times, contrary winds, which may retard its progress, 
and heavy snow, which may obstruct it. 

If a square iron tube be formed, 2 feet on each side, 4 feet in area, with 
three sides, and one-half of the top, of cast iron, the other half of the top 
made of plate iron or copper, to lift up and shut down in a groove in the cast 
iron semi-top plate, a8 before described; and if a strong and light box or 
frame be made to run upon wheels, within the tube, and an iron arm made 
to ‘pass out, through the opening made by lifting up the plate, as before 
Gescribed, this arm may give motion to a carriage in the open air. and upon 
the common road, without any rail-way, if the pressure within the tube is 
made strong enough for the purpose. 

The opening of the iron plate should be made in the middle of the top, so 
that the iron arm may out, and stand upright a few inches above the 
tap, to which the strap should be attached, to communicate motion to the 

The frame or box, within the tube, should be 10 or 12 feet long, and must 
be guided by wheels, on all sides, as as can be admitted, and as truly 
formed and planted as possible; the number will be 14 or 16. 

A piston, or vane, must be formed near the middle of the frame, to inter- 

cept the air, and must be leathered all round, so as lightly or barely to 
touch the sides of the tube. 
} The inside, or middle of this vane, should be open, and the opening filled 
up and closed by a valve, suspended by an axis across the middle of the open- 
ing, so that this valve, by turning on its axis, may open the vane, and suffer 
the air to pass through, and prevent its impulse upon the vane and carriage, 
or, by closing the valve, intercept the air, and give it motion. 

By this means, the conductor of the carriage may restrain and limit the 
velocity, and stop the carriage, at any time and at any place, by a communi- 
cation from the valve, through the opening, to the conductor on the outside ; 
and this will be done without the least violence, shock, or chance of disor- 
ering any thing, either within or without. ; 

Fig. 2 represents the vane within its frame m, m, m, m; the outside edge 


Fig. 2. 
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Fig. 4. 


of the vaue, a,5, ¢, d, is lexthered all round, and the middle part, 0, 77, 9." 
is open, and is to be closed by the double valve, that is to turn upon its ver- 
tical axis e,e. The valve will shut, half on one side of the yane 4, 6, ¢, d; 
and half on the other; when it is shut, the air will be , and the 
impulse of the air will be given to the carriage; but, when the valve is turned 
a quarter of a circle, it presenta its edge to the air, and leaves the interior of 
the vane open for the air to yan by unobstructed, when the carriage will 
gradually be stopped, by the friction of the road and the resistance of the 
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dutward ‘air, It may be put in motion again, as span and as graduelly, by - 
closing the vale, sil para emia a 
mt, m, i, #8; is the box, or open franie, that is to pass through the tube, 
on the wheels a, », , », n, to support the vane, and the iron and 
im ed by the sir in the tube, ee 
ig. 3 is a section of the iron tube, with the wrought iron 
semi-top, 4, 6, rivetted to the flanch, and represented as lifted 
up by the projection of the wheel under it; and of the 
crooked iron arm n,as it is to come out through the opening, 
and stand up for the carriage to be attached to it. 

The semi-top of cast-iron, o, », is to be screwed upon 
the tube by the flanch p, and, at the edge o, is a small pro- 
jection, which the edge of the wrought iron is to cover, to 
prevent the rain or dust from entering into the tube. 

Fig. 4 represents a part of the tube, with the semi-top aa lifted up at m, 
and the section of the crooked iron arm, 7, as it is to pass out of the open. 
ing, besides the wheel that lifts it. 

The iron tube should lie in the ground, with the top of it a few inches 
above the surface; and the carriage should ran over it, with the wheels on 
each side; then the irou arm », would draw the carriage in the fairest posi- 
tion. 

The opening being, in this plan, made in the middle of the top of the tube, 
instcad of the side, the lifting wheel will act either way, without being re- 
moved; but the iron arm that passes through the opening (to draw thie car~ 
riage), as well as the arm that is to pass throngh (to open and shut the valve), 
must be changed to the other side, when the motion is changed to a contrary 
direction. 

If the carriage is attached to the regulating arm that ix to pass through the 
opening, and that arm is supported by the main bar. the effect will be, that, 
if by any accident the chain should let go its hold of the arm, the inside valve 
would instantly fy open; and the vane, being no longer impelied, would soon 
stop of itself, and the chain might be replaced. 


In summing up this invention he remarks, 


Although the perfection of this work is not to be obtained but by time, 
skill, experience, and the wealth of a nation, yet, upon a amaller scale, and 
leas rapidity, the expense will be moderate, and within reach; and the value 
of it, compared with the present mode of conveyance, would be abundantly 
advantageous and desirable. 


Here then isa clear and full explanation of a mechanical arrange- 
ment for employing the power of the atmosphere against a vacuum 
inside a tube, and communicating the power so obtained to carriages 
moving on a road on the outside. 
No impartial person, and not even Mr. Pinkus can read these pas- 
sages without being convinced that this seost ingenious, though unfor- 
tunate inventor Medhurst, had brought the atmospheric system to the 
oint where it was taken up by Messrs. Clegg and Samuda, and that 
is great practical failure was, that he could not, and did not make 

re oe air-tight, upon doing which the entire success of the system 
epended. 

And now that we have shown what Medhurst did, and what. he 
failed in, viz., “in making a continuous communication from the inside 
of the pipe to the carriage tight enough to allow a useful degree of 
rarifaction to be produced ;” we will examine what progress the in- 
vention has made since then. 

On the Srd January, 1839, Clegg and Samuda obtained a patent 
“for a new improvement in valves and the combination of them with 
machinery.” This valve, says the inventor, “works in a binge of 
leather, (or other flexible material which: is practically air-tight), simi- 
lar to the valves commonly used in air-pumps. The extremity or 
edge of these valves is caused to fall into a trough containing a come 
position of beeswax and tallow, or beeswax and oil, or any substance 
or composition of substances which is solid at the temperature of the 
atmosphere, and becomes fluid when heated a few degress above its 
after the valve is closed, and its extremity is laying in the trough, the 
tallow is heated sufficiently to seal up or cement together, the fracture 
round the edge or edges of the valve which the previous opening of 
it had caused, and the heat being removed the tallow again heeomes 
hard and forms an or joint or cement between the extremity of 
the valve and the trough. When it is requisite to open the valve, it 





is done by lifting it out of the tallow with or without the application 
of heat, and the before named process of sealing it or rend it air= 


tight is repeated every time it is closed. 
. The inventor then goes on to describe how, by means ‘of this valve 
in combination with a line of partially exhausted tubes, it inay be 
rendered useful to move weights on railways. The combination em- 
nf being described precisely similar to that invented and published . 
edhuret. The only claim set up in the patent ‘the method 
6 and using valves ag above described,” The seuccess.of 
‘this valve bas been demonatrated by six experience on the. 
Thames Junction Reilway, and as the whole combinatiob there sem 
ployed, except the valve ‘and mode of eraling é, is precisely that isryent- 
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‘ed. guid 8 y Medhurst,—vit follows 


. that to Clegg and Samada | 
jin due she opadit of perfert ¢ Beda he began. a eG 
- Now tet-us see what Mr. Pinkos has done. His first patent we find | 


is dated ist: March, 1634, in this he sets forward a combination pre- 
cjaely. similar to that published by Medhurst seven years previously, 
only proposing to use a rope for his continuous valve, whieh he terms 
a valvolar.cord, aud which he describes thus: “A flexible cord E lies 
ip the, groove at the ‘top of the cylinder, for the purpose of closing the 
loggttedinal, apérture ; this cord is to be of the same tength as the 
paevumatic railway, and to fit tightly into the groove or channel. The 
cord is passed under the wheel ¢, afd over the wheel P; and its pur- 
pore being to close the opening in the cylinder, it is required to yield 

ly when acted upon by the apparatus, and it should be made heavy, 
and it may = pressed down into the groove by the wheel W, which 

over i 

Now if Mr. Pinkus can prove any better result to arise from this 
rope than from the valves Pay ei by Medhurst, he has a perfect 
right to it. We fear, however, that the. success he says, attended his 
expériments made in 1835 on a model, could not have been very flat- 
tering, as we find he took out another patent in 1886, “ For improve- 
ments in inland transit,’ in which he says, “the method of carrying it 
into practice consists in a method .or in methods of constructing the 
pneumatic valve and the valvular cord, und in the muoner of using the 
same, one of which methods hereinafter described, 1 design to substi- 
tuté for and in lieu of the valve and cord described in the specification of 
my said former patent” He then goes on to describe a valve formed 
of iron plates seoured to felt to lay against pieces of wood, which he 
proposes to fix te the inner sides of the trough, us presenting a smoother 
arkets than cast iron. He next describes a spring copper valve fas- 
tened at its foot to the pipe, and meeting at the top in the shape of 
an inverted V; and lastly, a combination of the two, viz., using half 
the spring copper valve against the upraised side of the trough, and 
pressing it aguinst. its surface with the valve with iron plates, as before 
ee which in this case acts as a wedge pressing against the 
8} o ‘ 

These valves, however, could not have pore him much better, 
for on Srd August, 1839, he obtained a third patent, in which he not 
only. describes a valve similar in every respect to thut of Messrs. 
Clegg and Samuda, but also proposes to seal it with a composition to 
be rendered fluid and solid, as described by them; with the sole ex- 
ception of using a galvanic wire instead of a heater to melt the cement. 
As opel pepe enrolled eight months after the publication of 
C Samada’a specification, we cannot but think that their in- 
vention was instrumental in leading Mr. Pinkus’ ideas to this valve, 
as wothing of the sort is discoverable-in either of his previous patents. 


nes read 1827, p. 407, 2nd col., 4 lines from the 
top. ’ 





REFORM CLUB-HOUSE. 
( With 2 Engravings, Plates SVM. & XIX.) 


Foriy to describe and explain the interior of the struotare would 
require a of every floor—amounting altogether to six, besides as 
many sections, to say nothing of particular seetions on a larger scale, 
of some of the rooms, perspective views, and drawings of ceilings and 
other details: in short it would demand a volume similar to that on 
the Travelters’ Club House.* Of course we cannot devote so many 
engravings to a single edifice, though it be one so deserving of atten- 


tive study.as this of Mr. Barty’s; nevertheless u sufficicatly clear idea 
of the general arrangement, of the sizes of the rooms, and of the height 


of the different stories, may be obtained from the ground floor plan and 
seetion through the building from East to West. Being confined to a 
single section, we have judged this last to be the best for our purpuse, 
because although one ink, the centre from north to couth, would 
have shown the accent from the vestibule to the hall, and the coffee- 
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“ The whole of the plates in that work have lately becn pirated in the most 
barefgced manver e editor of the Revue Generale d’Architecture, with- 
out the slightest acknowledgement, or mention of the source whence they 


have ‘been taken, pls ron pele sas aw copy of the publication was actually 
Verto the French editor in order that he might give a notice of the hook ! 


et instend of doing any thing of the kind, he dor# not even inform bis |. 


“$s such a volume ‘in existence. but :joakes tl appenr that 
ia Utticle ‘and tlie plates are entirely his own, and the information cols 
Py Dana while he was in. Londan. ‘i¢ is trae the drawings are nut 
‘Mecsas, forthey are considerably reduced in scale from the origi- 
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room and drawing-room above it, it would have shown nierely the end ° 
elevations of those apartments, not their longitudinal .ones—which are 
their more important ones; whereas the line of section chosen makes: 
no difference as regards the hall, while it explains the character of the 
staircase, and the room over it, and also shows the kitchen court, at the 
east end of the building. When, however, we say none, we mean that 


it makee'no other difference in respeet to the hall itself than what is 
evident from the ground plan, namely, that in this direction the three 


intercolomns are of equal width, whereas the east and west sides being 
somewhat shorter, the lateral intercolumns are narrower than the cen+ _ 
tre one, on which account those elevations are better than the others, 
where the columns ere wider apart than is altogether consistent with 
the ricliness of character here observable in other respects. This ex- 
cess of width in the intereolumns is not so apparent in our drawing, 
because that being both a geometrical and outline one, it is the plan 
which chiefly explains that the arches between the columns belong ‘to 
a different plane, viz., that of the wall within the colonnades. Hence it 
is likely enongh that from the firet glance at the section it will be sup- 
posed that, instead of being insulated the columns are. attached to the 
piers of the arches, in which case the intervals between them would 
not be too great. It becomes a question, therefore, whether it would 
not have been better, to enclose the lower part at least of this saloon 
by open arcades 80 decorated, whereby a character of solidity would. 
have been there produced, that would have served to relieve and set 
off the upper colonnades. Still whercfore that idea—supposing it to 
have presented itself—was not adopted is sufficiently apparent from 
the plan being neither a perfect square, so as to allow three arches of 
equal width, on each of its sides; nor so much greater than a square as 
to afford five spaces—whether arches or intercolamns, on each of the 
longer sides. Perhaps as the deficiency in the breadth from north to 
south, could not be supplied without intrenching too much upon ether 
parts, it oye have been adviseable to have got rid of the excess in 
the other direction, curtuiling—not the entire hall, but merely the 
cetral space within the columns, reducing that to a perfect square. 
By this means, indeed, the breadth of the east and west colonnades 
would have been somewhat increased, yet that objection might have . 
been got over by apparently contracting the width, putting columns 
Fag the wall, corresponding with those in front, and so as to render 
the distance between them equal to the breadth within the north and 
south colonnades. This adjustment of the plan, reducing the centre 
to a square of 28 feet, instead of 34 X 28,—might have rendered: 
some other modifications requisite, and among the rest, some abate- 
ment of the present height. 
If we have thus far paken the liberty of objecting to what we regard 
as a rather offensive irreguliirity as regards the colonnades, we com-- 
mend the mode of grouping of two columns and square pillar, here 
employed at the angles, which produces a very desirable fulness of 
effect, aswell as appearance of solidity at those points, and at the 
seme time avoids the confusion—and perhaps heaviness withal—tbat 
might have resulted from three columns similarly placed. Another 
pleasing and, we believe, original circnmnstance is, that in the upper 
and lower colounade on the south side, a view is admitted into the 
coffee-room and drawing-room over it calif the centre arcade, 
which is to be filled in with plate glass to within a few feet of the 
floor, that is, to the level of the chimney-piece. By this means, the 
saloon itself will always present a striking architectural scene as 40 
viewed from either of the two principal apartmentits, especially of an 
evening when brilliantly lit up. The mode also-of lighting the saloon 
entirely through the cove, appears to us both a novel and happy one, 
although we can at present merely guess at its effect, it being quite 
blocked up with scaffolding when we last went over the interior of the 
building, when very little progress had been made in the decorations, 
or rather, they were hardly commenced at all, nor was it began to be 
paved. The staircase was also then 2 mere shell, with brick walls, 
and without any steps.. Consequently, until we can see the in- 
terior aguiu, in a much more advanced, if not perfectly finished state, 
we can add very little to the information the plan and section suppl 
as to the parts just mentioned. For which reason, we must be al- 
lowed to reserve further description for another opportunity, and 
request our readers to consider the present account merely & pro- 
visional one. 





Ryde. Nov, 7.-—The committee appuinted to decide on the plans et one 
1 
handsome structure, and the interior is composed after the model uf: the 
Temple church in London. « The subscriptions for the building are progressing 
steadily, and the contributions for enclosing the new burial-ground alrea ty 
amount to more than "TSG, * se much pain le a hl a ae rds 
‘the Rev. W, . ergy and exertions : ' eth 
poatoetc Room kooks eco Hampehire Advertiser. 
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ARCHITECTURE OF LIVERPOOL. | 


Bre—When f first saw the rewarks of your correspondent “ der” in 
a. Liverpool paper, I felt strongly disposed to make a few observations 
in reply to some of them, which seemed to me strangely at variance 
with his professions of careful and long continued architectural study. 
This inclination was confirmed when I found they had obtained a place 
in your joursal, and would thus fall under the nvtice of so many in- 
terested in the matters they refer to. In putting this design in prac- 
tice, I shall borrow his introductory paragraph, in so far as it relates 
to partiality and prejudice, both which feelings so inimical to all fair 
discussion, [ can most candidly disavow. 

The Custom House is the first huilding noticed by Eder—its size 
perhaps entitles it to such priority. He applies the terms “imposing 
and magnificent,” to this structure. Now any very large mass of 
building may be allowed to be impusing, if of an adequate beight, but 
magnificence implies something more than mere mass of material and 
extension of surface: it includes, I conceive, a symmetrical arrange- 
ment of parts, fme proportions, and a degree and character of oma- 
ment suited to the importance and purpose of the building. In these 
three points I bald the Liverpool Custom House to be most lamentably 

ient. First, as to arrangement or composition. The building is 
on a plan much like the Ictter H, the cupola occupying the centre of 

cross part of the letter, and a portico on one side of the cross, and 
on each of the upright parts. The consequences of this arrangement 
are destructive of all fine perspective effect, for when viewed on its 
north front, the cupola serves only to destroy the effect (such as it is) 
of the portico on that side, and seen from the east and west fronts that 
feature seems hardly to be part of the pile, so completely is its con- 
nection with those fronts hidden by the projection of the wings. This 
cupola (in his opinion, in which every body | imagine must agree with 
your correspondent), in fact never terminates the perspective from 


any point of view, nor combines with any of the intersections of the 
wings and central portion of the mass. With regard to the position 
of the porticves, that to the north is buried between the wings, and 


can never be seen in profile. and its projection is so slight that were it 
not that the only light it ever receives from the sun falls very much 
asiant, and consequently gives a great prolongation of shadow, it would 
have no more relief than a row of attached columns with a pediment 
over them. The above remarks as to want of projection, apply with 
ter force to the other two porticoes, which however cun be seen 
in profile, or obliquely, though for reasons I shall point out when I 
come to speak of the proportions of the parts, their effect is completely 
destroyed. The site of this building was well adapted to a cruciform 
plan, and had such an arrangement been adopted, the portieoes, how- 
ever deficient in projection and depth, would at least have formed 
suitable terminations to the several portions of the cross; and the 
cupola, however foreign to this, so called, Grecian design, would have 
risen naturally, as I may say, at the intersection, and have terminated 
the converging perspective of the body and transepts with good results 
as regards its own effect and importance, and without interfering with 
the porticoes in those respects. Such: » disposition of the plan would 
also have insured a better distribution of light, and greatly bave bene- 
fitted the interior arrangements, which as your correspondent justly 
observes, are sadly wanting in this point. As regurds the proportions 
of the several fronts, and the features which compose them, it seems 
to me that very little consideration, or consideration te very little pur- 
pose has been bestowed on them, more especially as respects those 
very important parts of the composition, the porticoes. Their pro- 
jection (for they are all alike) is so slight us to appear nothing in com- 
parison with their frontal extent, und to tuke away all idea of shelter 
or shade. 1 do not know whether Candidus will include expression as 
one of the banished or obsolete architectural terms, but this quality 
(for I for one believe in its existence) appears to me to be utterly 
wanting in three of the fronts. As 1 wish to advanee ing without 
endeavouriog to give a reason, | shall explain myself as well as I can. 
Tam of opinion, then, that there are two general proportions in which 
a portico may be combined with a front, of which it does not occu 
‘the whole extent, without loosing its own effect, or interfering in- 
uriously with that of the front of which it forms so material a feature. 
hese proportions seem to me to be firstly, such as shall give to the 
portico the greater part of the facade, and make the remainder on 
either side appear as mere adjuncts or accessories thereto; or secondly, 
such as shall make the portico a subordinate feature in the design, 
leaving an extended surface on either hand. In the first case the im- 
pression on the mind will be (sach af least is the effect with myself,) 
that the front being of a proscribed extent both as to length and height, 
and a portico a requisite past of the edifice, that 
kept within the extreme dimensions of the site for the purpose of pre- 
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serving te it a fitting proportion asto elevation: and in the second, that 
the.portico being as before supposed a necessary end al fea 
ture in the proposed arrangement, had been so preportionsd to the 
whole extent of front as not to destroy its unity and continuity of 
ance. The expression of the first named portico, I conceive, will 
found that of dignity and grandeur combined with use, and that of 
the second more allied to comfort and convenience judiciously united 
with a due rd to ornamental effect. Of the first mentioned pro- 
portion I consider the portico of the Fitzwilliam Museum at Cambrides, 
a good example. Asa specimen of the second I may quote that of 
the India House, inharmonious as that front may be in some of its de- 
tails. Im spite of what Ihave enid above, I still greatly prefer the 
truly Grecian a 1 saa of the portico, where it includes the whole 
front of the building, and continues without interruption or break, save 
its own angle, the order or entablature, as the case may he, of the 
lateral portion. But to apply these remarks to the building under 
consideration. 





The east and west porticoes of the Liverpool Custom House occupy, 
to my eye, exactly the unhappy medium between the proportions I 
have attempted to describe; and instead of leaving the mind at rest 
tu contemplate and enjoy their air of simple dignity, or of inviti 
and hospitable shelter, together with the varied effects of light an 
shade of which these beautiful architectural features are capable when 
happily conceived and applied, they distract the eye, both mental 
and physical, by « puzzling uncertainty as to the meaning of the archi- 
tect, and by their bareness and lack of depth give no idea but that of 
useless show, and of an exposed, comfortless, and contracted entrance 
passage. With regard to the north or principal front, the portico has 
an advantage over those of the east and west fronts-—having in rear a 
slight projection of its own width from the main building ; this gives 
an appearance of greater projection from the general line, but is of no 
avail as regards the shallow and ineffective aspect arising from defi- 
ciency of depth. The proportion which this portico bears to the whole 
space between the wings is nearly the same as the two already described 
bear to their respective fronts, and it appears to me to labour under 
the same uncertainty as to whether it be a principal or accessory in 
the general design. The wings themselves are perhaps not too far io 
advance as respects their own proportion a wings, but they unques- 
tionably do stand out to such a degree, as to drown completely the 
portico and its adjoining projection. The fronts of the wings which 
consist of openings of three intercoluuniations divided by two columns 
in antis, and a flank of about two intercolumns pierced with windows, 
on each side, are certainly the most effective and least objectionable 
parts of the front under notice, but Iam inclined to think that a greater 
height of blocking either over the whole front, or at least over the 
central portion, would tend to improve their aspect. I come now to 
speak of the rear or south elevation which Eder describes as ‘‘in- 
famously miserable,”"—terma which well apply to the whole af the 
wings on that side, but not, I maintain, to the main front which com- 
a“ in my opinion, the only really redeeming feature in the whole 

uilding. 

Ail pretension to Grecian character appears here to have been aban- 
doned. The cornice of the columnar order is, to be sure, continued, 
but without the frieze and architrave, and being of good projection, 
with a massive dentil member in the bed-mould, it harmonizes well 
with the general character of this portion of the building, which. is 
most decidedly Italian. Though I think the central projection of this 


front is, like those in the others, faulty in its indecision of 
to the whole, still, in itself, I consider it in all respects much the. best 
part of the structore. It consists of a plain well-proportioned ele- 
vation, divided into three parts by two slight br ‘The middle 
rtion of the three is pierced below by three open § | 
ing through the bualding to the cere front ; above these, 
three semicircular-hended windows o proportions, and pleasiag 


though simple « acter.. ‘The lateral divisions have above each, one 
‘corresponding swith those of the centre; and bélow, s windorw 
recessed in an arab abmilar to those forming the three opemings above 
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mentioned. The front is divided horizontally by a bold riper Paap 
amd surmounted hy a massive but suitably proporticeed plain attic 
wall, with its cornice and blocking. The impost moulding of the 
upper windows is also carried through, which lightens, without too 
much cutting up, the massive and substantial piers which divide them. 
There is a good height of plain wall between these windows and the 
cornice, which, in my opinion is a great assistance towards gaining 
di ty of aspect, giving me always the same kind of impression as a 
1 orehead surmounting a human face. The solid and void are, 
I think, very happily apportioned in this front, and though I could 
wish for a better description of rustic work than the horizontal clan- 
nels in the besement, still the effect of the whole is simple, substantial, 
and dignified. Here, and here only, does a cupola, supposing it to be 
some ng very different from that which really exists, not appear 
misplaced, e attic wall hides the roof completely, and conve 
the idea of a solid support for the mass ubove it, und the breaks 
dividing the front are so proportioned as to carry the eye easily 
upwards to the plinth or stylobate of the cupola, which falls just 
enough within their line to give the appearance of a proper degree of 
ility. In the article of Neceation which I mentioned as the third 
requisite to fill up my idea of magnificence, the Liverpool Custom 
House offers but little for our consideration, and the quality of what 
exists can hardly, I imagine, excite a wish that there was more of it. 
It is difficult to conceive that Greek details could be applied with a 
more complete absence of all classical effect and feeling. Unfluted 
Tonic columns, with fluted tori in their bases, composed each of eleven 
staves; pilasters with capitals, whose mouldings are ae copied 
from Greek examples, und enriched, according to established use, 
with water-leaf, &c., but which mouldings, alas, project more than 
three times as far beyond the faces of the pilasters, as the pilasters do 
from the wall, the projection of these latter being barely 3% inches to 
a diameter of 4 ft. iin. The projection of the entablature follows, of 
course, that of the pilasters, and shares in their meagre aspect. In 
the architraves of the porticoes it appears that stone could not be 
obtained in sufficient lengths to bear from column to column, and the 
architect has had recourse to the method of notching shown in Fig. 2. 


Fig. 2. 





Plan of joint at C, 


The effect of this mode of jointing is, that in one portico the part 
marked a has-broken through and the stone fallen considerably out of 
the horizontal, a defect which is only too clearly shown by the broken 
lines of the tenia moulding and the faces of the architrave; and in 
another a fracture has occurred as shown at 6, wut not to the same 
extent. Might not these evils have been avoided by showing a verticul 
joint in front, and backjointing the stones as shown by the dotted lines 
at¢. This must be considered a digression as it belongs rather to 
the constructive part of the matter; but it was mentioned for the 
purpose of calling attention to the bad practical effect, of a mode of 
construction which is in itself an eyesore, and which is enhanced in 
the present, case by the fact, that the stones resting on the columns are 
almost uniformly some degrees darker in colour, than the intermediate 
ones which are notched into them. ‘Through some defect, as I ima- 
ime, ‘in the foundation, a very serions fracture is visible in the 
. W. wing over one of the windows within the recess. But to return 
to the details the stylobate so much commended by Eder is a plain 
square plinth, projecting just sufficiently to receive the bases of the 
ttf slub-like pilasters | have described, whose moulding is also, as 
noticed by your correspondent, carried entirely round the building, 
with the exception of the south front end wings. This stylobate is 
eértainly much too lew to be in proportion to the order—uas to the 
doors and: windows, I marvel much what any one ean find to admire in 
‘them. The windows, except those | have mentioned in the south 
front, and-siniilar ones under the north portico, are either plain oblong 
‘hotda, ‘or have &. hap, ghost-like architrave, without even the 
ions ox siejotion vt upper ‘angles to be found in the only gen 
ine Giveelaniexainple of wich features in the Brectheum. The: 
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rnd be copied from Greek examples; bat who can say that the up- 
right unenriched cyma, is not an ungraceful member? I imagine that 
‘be very vertical profile of these mouldings, was adopted in the origi+ 
vals for the better display of the ornamental surface, which decorated 
‘hem ; but as here applied, in their naked state, they are positively 
ugly. ‘The trusses of the doorways are, to my eye, little less unpleas 
ing, and the nature of the stone and quality of workmanship, give no 
great effect to what ornaments they can boast. I have as yet said 
10thing of the interior, or of the details of the cupola. The whole of 
he former is not yet opened to the public, the fittings of the long 
‘oom being incomplete. Having had a view of this room, I can only 
iay that it seems to me no great improvement on the exterior. The 
plan is confused and choked, and the effect of space destroyed by the 
numerous columns, which, in their disposition, evince a singular disre- 
gard to any regular arrangement. The internal cupola, which s rings 
rom pendentives rising upon the entablature of the Ionic order of 
this room, is spacious, and considerably enriched, but claims no notice 
on any other grounds. On its exterior companion I must decline 
making any remuaks, as my disclaimer of prejudice might perhaps not 
avail me, were I to say all } think of it. I believe, however, the ori- 
ginal design of the architect was not so utterly tasteless. That part 
of the interior already occupied is sufficiently and fairly described by 
Eder, being very dark and inconvenient. I have trespassed long on 
your valuable space ; my excuses are that a great deal of unmeaning, 
and I think ignorant admiration hus been bestowed on this structure, 
hoth by residents and visitors; that I have never heard a reason given 
for any thiug which has been said in its favour; that all that is the 
least good in it seems to have been uniformly overlooked; and that 
it is one of the most extensive and costly buildings which have been 
erected in this country of late years, having occupied more than ten 
years in completion, and having cost, as I have been informed, a sum 
approaching £400,000. In conclusion, J hope I have said nothing to 
impugn my opening ip air of impartiality. Let those who fave 
seen this building Judge for themselves, and if, in comparing these 
remurks with the original, they consider the objections urged beyond 
the bounds of just and fair criticism, I hope they will, as I have en- 
deavoured to do, give the reasons which influence their opinions; 
should such meet my view or that of others who think like me, 1 hope 
they will be judged of in the spirit of candour, which I trust hes 
guided my pen in the foregoing observations. 


eee eu, 
Liverpool, Nov. 9, 1840. 


Since the ubove remarks were written, the Lang Room has been 
completed and ne for business. Ihave only to add, as regards 
this room, that, although a vista is preserved through its entire length, 
the effect is destroyed before one third of that length is traversed” by 
the confused 7 eco presented by the columns. This arises from 
the strange indifference here manifested to regularity of intercolum- 
niation, which is auch that, looking on either side of the room, no two 
pairs (not couples, for there ure no really coupled columns, however 
nearly they = aera such an arrangement) of columns seem equally 
far apart. The coffers of the cupola appear much too shallow, and 
the mouldings as much too large for the depth of the coffers, though 
perhaps not so when viewed, with respect tu their surface, rather than 
their depth. 


VICTORIA ROOMS, BRISTOL. 


Sirn—The portico of the Victoria Rooms, Bristol, although correctly 
laced in the Octastvle Class in the table of alee given in the 
ivil Engineer and Architect’s Journal for this month, is therein 

stated to have five intercolumniations, a contradiction which you ma 
not perhaps think it necessary to explain; allow me, however, to ad 
that there is an important omission in the description of it, as the 
pediment I am happy to say is seulptured, or more properly is ipl 
scalptured, from a pipergy uesibe by Mr. M. L. Watson, the princi 
relief from the face of the tympanum being 2 feet B inches. 1} shall 
feel obliged by your attention to this letter. 

And remain, Sir, your most obedient servant, 


Cuaares Dyer. 
36, Guilford Sircet, Nov. 11, 1840. 
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ON THE DRAINAGE OF LOW LANDS. 
By Mr. Wintiam FAtRBainn. 


THERE are few subjects of more importance or more deserving of 
public attention than the drainage of lands. In cultivating land below 
the level of the sea, drainage is one of the first steps, for unless the 
superfluous waters of a low marshy district be freely removed and 
discharged ata level above its surface, it is in vain to look for pro- 
ductive crops, however rich the soil or the alluvial deposit may be. 

Hydraulic machines of almost every description have been in re- 

uisition for this object, and in countries, such as Holland and the Fen 
istricts of Lincolnshire, where the land is in many instances several 
feet below the sea, those machines have been extensively used, and 
many improvements have from time to time been introduced. Formerly 
windmills and animal power applied to scoop-wheels seem the only 
methods adopted, but since the introduction of the steam engine a ma- 
terial change has been effected. Engiues of great power may now be 
seen giving motion to wheels of 25 to 30 feet diameter, discharging 
large quantities of water from the lower to the higher levels. 
he scoop-wheel, although a simple and effective wnachine, is not 
(according to Mr. Fairbairn’s opinion), the most economical fur the 
drainage of low lands. In countries where fuel is expensive, it is an 
object of great importance to obtain power at a cheap rate, and by the 
pi 3 Pana of the steam engine upon the Cornish principle, a saving 
of three tines the fuel now consumed may be effected. The consump- 
tion of fuel by a well constructed condensing engine is from 10 to 12 
Ibe. of coal per horse power, per hour, or 10 lbs. of coal will raise 
2,000,000 lbs. of water one foot high in a minute; whereas a single 
acting Cornish engine, according to the returns, will raise with the 
same quantity of fuel 6,000,000 lbs.—a duty four times greater than 
has yet been attained by the common condensing engine. Taking it, 
however, at only three times the duty, or 6,000,000 Ibs. one foot high 
in a minute, the saving is even then so great, as to be entitled to the 
attention of proprietors whose lands are situated at a level requiring 
the aid of steam to clear them of water. 

From these considerations it appeared to Mr. Fairbairn desirable to 
apply the Cornish engine, and having been requested by parties in- 
tereated in the drainage of the Lake of Haarlem, to consider the best 
and cheapest means for the attainment of that object, he proposed a 
machine, of which the following is a description. 

In raising water by the scoop-wheel, it is obvious that a uniform 
force is necessary to overcome the resistance upon the floats, as they 
successively discharge their contents from the lower to the higher 
level. This resistance being constant, the force applied, and the quan- 
tity of fuel consumed, will be equal to the load, or to that of a low 
pressure condensing engine, similarly constructed to those on board of 
steam boats. The effect produced on the bailing-scoop will be totally 
Gifferent, and instead of a cuntinuous action as exhibited in the com- 
mon wheel, a reciprocating motion will be produced, and the same 
ecopomy insured us is now exemplified in the returns of the Cornish 
engines. In applying this description of engine it becomes necessary 
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to adopt the reciprocating principle, and ‘by raising a weight suapended 
at the opposite end of the engine beam B, the large vellinecorc A, 
revolving on a fulcruin at C, descends to the lower level, and: is filled 
with water croup the opening valves D,D. The weight having 
been elevated to the full height of the stroke, it descends by the force 
of gravitation, and raises the bailing-scoop to a horizontal position as 
at K, causing the water to flow over the pivot C, into the level sbove. 
The aame rhis is repeated, each stroke by the admission of stem 
into the cylinders to raise the weight, and the bailing-scoop is again 
elevated by its descent. 

The principal advantage peculiar to this machine, is its adaptation 
to the single-acting Cornish engine ; first, by the introduction of a por- 
tion of high pressure steam to overcome the inertia of the weight; 
secondly, by its subsequent expansion to maintain the momentum; and 
lastly, by the gravitation of the weight to lift the load; on the same 
principle, in fact, as the engine ut the East London Water Works, 
under the direction of Mr. Wicksteed, and as those in Cornwall. 

The bailing-scoop is 25 feet long and 90 feet wide, composed of 
boiler-plates, with two partitions to ph lear the bottom and support 
the valves for the admission of waterat D. The machine is calculated 
to raise ubout 17 tons of water each stroke, and with an engine of 60 
horse power will effect a duty equal to 24 or 3lbs, of coal per horse 
power, per hour. It will be observed that the length of the stroke 
continues at all times the same in the cylinder, whilst at a a, bb, &e. 
it is varied by a series of stops fixed horizontal to the sides of the 
engine beams, and upon inclined planes on the bailing-scoop. This is 
done iu order to lessen or increase the dip, and to accommodate the 
lift to a height commensurate with the difference of the levels which 
may exist between the surface of the lake and the height to which the 
water has to be raised. 





ON THE COMBUSTION OF COAL. 


Sin—Having lately submitted to the public‘an improved mode of 
introducing air to the gaseous matter of coal in a furnace, by which its 
complete combustion is effected, and the generation of smoke neces- 
sarily prevented; and finding that the principles on which this is pro- 
duced have been misrepresented or misunderstood by the contributors 
to some of the public journals, lam desirous, throagh the medium of 
your columns, of being set right in the public view on this insportunt 
subject. In some instances, indeed, the effect produced by my mode 
is attributed to causes which are the very reverse of the fact, and 
though evidently by a friendly hand, yet the result is so opposed to 
chemical truth, that I am unwilling to sanction such an explanation of 
the principles on which I have effected perfect combustion on the 
large scale of the furnace. 

p the treatise published by me on the “ combustion of coal, chemi- 
cally considered,” I have explained the source of those errors into 
which the patentees of “smoke burning” systems have fallen, by their 
search after a high temperature, and looking to that temperature as 
the means of consuming the gas or smoke, to the utter neglect of all 
that regards the quantity of air admitted to the farnace, or the condi- 
tions on which it combines with the combustible. In that treatise { 
have mainly relied on the fact that the question of effective combus- 
tion is a question as regards the air, and not the ¢emperature. Modern 

atents have run on the erroneous idea that the gas evolved from coal 
in the furnace, and from which flame is exclusively derivable, is to be 
consumed by bringing it into contact with o mass of highly ignited 
carbonaceous, or coky matter. This I deny, and consider it to be not 
only a chemical fallacy, but a great practical error. On this ground, 
therefore, I am unwilling to be considered as regarding the question 
of a high temperature as the essential to the ignition or combustion of 
the gaseous matter of coal. My mode of effecting combustion, by in- 
troducing air to the gas in the way of numerous jets, depends for suc- 
cess on principles quite distinct from those which are attributed to the 
action of heated air. By one writer, the effect of my system is stated 
to be attributable to the circumstance of the air being heated in the 

assuge through the diffusion tubes; now these tubes are used by me 
for the sole purpose of throwing the air into small jets, corresponding, 
in principle, to the jet from a blow pipe. This mode of expluining 
my — goes neither to the right cause or effect. 

So far from the tubes or pipes, which are made of fire clay or cast 
iron, beating the air in its passage through them, I have proved, prac- 
tically, that the combustion goes on equally when the tubes are black 

m ‘necessarily cold; this cold 
ait, on issuing from the numercus small orifices, conveying the ides of 
jets of fame rather than air. It is important to state that I place no 
reliance on the question of the temperature of the admitted alr. 





_ It has been stated in explanation of the effect produced by my diffu- 
-sion tubes, that as there is always plenty of air, or oxygen, in the 

‘furnace, and 4 deficiency of heat, the introdacing the air at a high 
temperature, supplies this deficiency. This is directly the reverse of 
what I have stated to be the condition of the furnace, and the flues 
leading from it. The following extracts from my tract will put this 
in a clear point of view. 

At page 124, I state, “The leading condition of the combustion of 
the inflammable guses being the mixture with the oxygen of the air in 
given quantities, and at 3 given temperature, those inventors have in 
too many instances, to the utter neglect of the former, exclusively 
directed their attention to the latter,—the obtaining the highest de- 
gree of heat, even to incandescence, for the gases. Now this is un- 
questionably the condition which demands the least attention on their 
parts, if any at all.” 

Again, page 129, “It is the palpable oversight of the distinction be- 
tween increasing the faculty of combustion, and actually producing 
that combustion, which has led to that manifest chemical blunder, - - 
the supposing that coal gas is to be burned by the act of bringing it 
into contact with bodies at a high temperature : or, in the words of 
the patentees, by ‘causing it to pass through, over, or among, a hody 
of hot glowing coals.’ In our efforts then, towards effecting the coin- 
bustion of the guseous products of couls, it is essential that we steer 
clear of this hitherto unquestioned practice: attending solely to the 

uestion of aér, and all that bas reference to its introduction, distribu- 
tion, und diffusion: for we may take it for granted, that the condition 
of heat is but a secondary condition; and flat the required tempera- 
ture will never be wantiug in the furnace, from the moment we ‘ light 
the frre, if air be supplied in the proper quantity, at the proper place, 
and in the proper manner: but if these conditions be not satisfied, an 
accession of heat cannot remedy the evil, however it may aggravate 


ee 2? 





I assert then, that there can be no greater fallacy, than supposing that 
giving a high temperature to the air admitted, can be the means of 
effecting the combustion of the gases, or the prevention of smoke. An 
analogy has been drawn between the effectiveness of hot air in the 
manufacture of iron—this however bears no analogy with the intro- 
duction of hot air to the furnace, as the means of effecting combustion 
or preventing smoke. With your permission I propose considering 
this point on a future occasion—at present I confine myself to denying 
the assertion that my plan obtains any advantage from the circumstance 
of the air being heated in its passage into the flues through the small 
orifices of my diffusion or distribution tubes. 

Tam, Sir, your's, Xe. 
C. W. WILLIAMs. 

Liverpool, Nor. 20, 1540. 


THE NELSON MONUMENT. 


Sir—Since I last addressed you, the first stone of the Nelson Column 
has been laid, the work is progressing rapidly, and will continue to do 
a0 until the public rise en inasse to protest against so great un outrage 
upon the principles of beauty, or, peradventure, the subscriptions be, 
us at present, insufficient to complete the structure. We shall then 
have a piece of a column, to show succeeding generations the lofty 
standard of beauty amongst us, and to point out how we delight to 
honour the great, the virtuous, and the brave. Shall we, the ritish 
mation, permit this living libel to appear against our love of art; 
glorying in the matchless works of our ancestors, shall we allow pos- 
terity to point with derision to the evidence of their effect upon us. 
Enough has been suid to show that the Nelson Committee are alone in 
their project, and it will be disgraceful, if the ublic submit to have 
this column rok eng 2 them, in opposition to their better judgment. 
Those journuls in which we place most confidence in matters of taste, 
the Atheneum, the Literary Gazette, and the Art Union, have all pro- 
tested against the proposed column; but despite this and the positive 
apinion of the Select Committee of the House of Commons. the pro- 
jectors pursue their object per fas aut nefas, and the stone which el- 
liogtan would have been proud to lay, is laid, with no public announce- 
ment, and no popular enthusiasm, by the Secretary of the Committee. 

edo not hesitate to say, despite the expression of condemnation 
upon the whole building, that the portico of the National Gallery, ex- 
hibite many architectural beauties in its internal columns, and the depth 

of shadow caused by the projection of the ante in front of the wall, 
and it is the portico which the pedestal of the column will completely 
hide., With all deference to one whose opinion as to the good effect 
ia pay reg of colossal, and onary Erpeetioms demauds from 
wU, the highest respect, I would beg.to notice that St. Peter's at Rome, 
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sameeren metre nomenon mn eneeeea eeaeeneneeamaaenne anemaae 
has been objected to on ‘aecount of the enormonsly disproportionate 
tat lessening the effect of the architecture, and St. Paul’s itself, for 
he difference in size of its two internal orders. Sir F. Chantrey in 
hie evidence as to the effect of the column as an ornamental object, 
says, “the Trajan, the Antonine, and the Napoleon columns are the 
only monumental objects of this class that I have ever looked upon 
with entire satisfaction; 1 read the history of the man on the shaft of 
the column, and the mind is thus reconciled to see the statue so ele- 
vated. Imay be told we have not money enough for u work of this 
character, that naval exploits furnish bad materials for sculpture, or 
that the arts of this country are in too low a state to accomplish so 
noble a work; then J say, abandon the impossibility at once, and try 
something more in keeping with our means and our genius.” The 
‘“peneral observations by T'. L. Donaldson, Exg.,” contain opinions as 
to the bad effect of a naked column. lf, therefore, it can be shown, 
not that the funds do not suffice to enrich the shaft with bas-reliefs, 
and crown the column with a statue of bronze, but that the subscrip- 
tions are actually inadequate to complete the denuded shaft and the 
perishable statue, and if in addition to these sufficiently cogent reasons 
it can be proved, that a colossal coluam, when used without the struc- 
ture of which it is as much a part as the leg is of the man, is an out- 
rage against our most cherished principles of beauty,—it becomes the 
peuple to protest lou lly and speedily against the infliction of so great 
a national indignity. 
I am, Sir, your obedient humble servant, 
A Lover OF THE BEAUTIFUL. 





36, Tonbridge Place, New Road, 
Nocember 20, 1340. 





ON COMPUTING EARTHWORK. 


Sin—Observing an article in your October number, page 334, on the 
methods of computing Earthwork, by Mr. S. Hughes, in which the 
writer asserts, that the tables of Messrs. Manel and Bidder, “ are 
useful only for calculating sections where the scale is very small, and 
where the heights camot be taken otherwise than in feet—and that 
where the scale is sufficiently large to show the heights in feet, and 
decimals of « foot, they ure of no use.” I take the liberty of trans- 
mitting to you the folluwing for the purpose of proving that the tables 
of Messrs. Macneil and Bidder, are as useful for such calculations, 
where the heights are in feet and decimals, as in feet only. 

I have at present the tables of Mr. Bidder only at hand, although 1 
constantly make use of Mr. Macneil’s for similar calculations, but an 
example based on the tables of the former gentleman will be equally 
illustrative of the use to be made of those of the latter. 


For my purpose I have selected the same example as Mr. Haghes, 
in page But. 

Example.—Suppose a piece of cutting or embankment 398 feet 
deep at one end, and 24-6 at the other end, the base or top 80 feet 
and slopes 2 to 1, required the area, which being multiplied by the 
length, shall give the true content. 

Mid. part. Slopes, 
Intersection of columns 40 und 25, gives 75 and 2628. 
Ditto ditto 30 and 24, gives 77 and 2471. 


; 25 and 157. 





Difference 


Total contents in yards per chain 7524-3. 


Ka) 4 of. 
Then — X% 9 = 3078'18 correct area. 


In practice the last operation forms no part of the calculation, as the 
lengths ate taken out in chains and decimal parts. 
I renrain, Sir, your obedient servant, 


Geo. B, W. Jackson. - 
Radcliffe Terrace, Goawell Road. 
Noe. 24, 1840. 
(The above is a very round about way for ascertaining quantities, to 
say the least of it.—Eb.] : | 
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RAILWAY MANAGEMENT. 


_.. Before railways can ever be expected to be properly managed, 
several important alterations must be made in the present system. In 
the firet place, the Directors must effectually suppress the propensity 
to amateny engineering on the part of the “clever practical men” of 
their body, of whom ail boards have more or less. In the a 
they must. make a common sacrifice of ull patronage aud personal con- 
iideration in the appointment of persons to situatious, when any 

lect would be likely to be followed by danger to either life or pro- 
serty. Were this system to be sei art honestly acted upon, I have 
% doubt the necessary result would be the appointment of an indi- 
ridua], to whom would be confided the entire and uncontrolled manage- 
nent of the whole of the out-door business of the railway. To him 
would be committed the whole charge of the selection, employment, 
yay, and superintendence of every engincman, fireman, guard, porter, 
gil-layer, and labourer on every part of the line, any of whom he 

id fe, unish, or dismiss at his pleasure, and on him, and him 
eee should rest the responsibility, both with respect to the public 
ni the Directors, of every himlrance or accident which might eccur. 
8 propertion to the success of bix management he should be paid, and 
n tie pointment it should be «!‘stinctly intimated to him, thut in the 
vent of | his being found unfit for his office, or even unfortunate, no 
esitation or delicacy would be «served with respect to his dismissal 
od the appointment of another in his room. Any person aware of 
ne importance of the duties which would devolve on an officer of this 
escription, would at once perceive that they could not be properly 
ad efficiently fulfilled without his constantly traversing ccery part of 
le line, and by personal inspection and observation, making himself 
stimately acquainted with the respective abilities, character, and dis- 
osition of every man employed under him, obtaining accurate know- 
‘dge of the varying circumstances of the traffic, and of those parts of 
ve railway, where danger was most to be apprehended, and by the 
wesight which, by this means, he would be enabled to exercise to 
revent the confusion and accidents with which the icine system is 
ivife, The influence, moreover, which an officer of this description 
ould exercise over the men, would be instantly visible in their 
garded and more careful conduct, the well disposed from a hope ef 
ward or promotion, and the bad from the fear of detection and 
aiahment. Energy, perseverance, and tact, combined with sobriety 
wt habits of business, would be the chief requisites in bis character. 
would also be essential that, in addition to his being an experienced 
ygineer, he should be practically conversant with the nature and 
mails of every man’s employment, especially that of the engine-men, 
‘a more self-important and uncontrollable set of men do not exist, if 
ley have reason to think that those who are placed over them are 
at. t masters of their craft. 

2 first thing to which I should suppose a person placed in this 
tuation would direct his attention and instantly prohibit, is the very 
wamon practice of making use of either line while travelling in the 
me direction, a practice 30 obviously fraught with danger, that I am 
tonished how any board of directors or superintendant can, for a 
ent, allow it, except under the most extraordinary circumstances, 
wd most stringent and well defined regulations, whereas, on the con- 
ary, there appears to be no instructions whatever on this important 
dint, nor any farther discretion exercised in the practice of it, than 
ich as the circumstances of the case, in the opinion of those present, 
em to require. Indeed, throughout the whole system, the absence 
individual and responsible management is glaringly evident, and in 
1 cases of danger and emergency, every one seems to “do that which 
‘Tight in his wily ihial 

en as regards the signals, there is a red light for danger, a green 
ht which indicates neither “ danger or safety,” ie ahiie Gaz 
‘hich it would appear means anything or nothing, as the engine-man 
an best make out, all of which ure confided without check, and almost 
ithout instructions, to ignorant, forgetful, and sometimes careless 
wn. Can any reasonable person for a moment expect, that with a 
smplex and ill-defined code of signals like this, railways are likely to 
p free from danger, or would he not rather exprese his astonialment, 
lat so fer accidents should have happened. f the road és perfectly 
ear, what necessity is there for any signal whatever, if it is not s0. 
‘hat peed of more than one? ‘Instead of all this complexity, I would 
t once adopt the broad and intelligible fears that a af, any 
ind, exhibited under any circumstances, should always indicate danger ; 
ad in order to carry it out, | would render it imperative on every 
‘ain to have a light in front and one behind from sunact to suarise, 
laced at such a height from the ground that persons moving about 
ould not intercept the view. Sémlar lights should be exhibited 
uring the same period at all the stations, placed at the same 
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and ocoupying the sams relaiive position, a8 those in the trains, so that 


an engine-man could not be certain,.on seeing the sigual, that it wes 
not a train in his way, But the improvement to which I should be 
disposed to attach the. most importance, and from which. I should 
anticipste the happiest results, would be to place the whole of the 
station signals on a machine, which should eo fay self-acting as 
alwaye, when left to ttecif, to indicate danger, and to require an offort 
on the part of the attendant, before that warning could be removed; 
from this very simple precaution would be derived the important 
result, that neglect of or tntttention fo the signals would rusure aa fety, 
which is sufficiently evident, as, whether danger did or did not ‘| 
the signals wonld always indicate it, und cuuse the coming train to 
step until it should be removed. There are many more points cone 
nected with railway management, which ure by no means brought to 
the greatest degree of perfection of which they are capable, but for 
the present, I will leave them for a future communication, should it 
be necessary. 
lam, Sir, 
Your's very respectfully, 
November 24, 1840. A Ral.way ~ 


REVIEWS. 


on fron and Stel. By Daviw Musuer. 
(THIRD NOTICE.) 


Continuing our remarks upon the subject of iron, we may remark 
that the ores from which the metal is derived are distinguished by 
the author into two principal classes, primary iron ores and iron stones. 
The primary iron ores are defined to be those found in the older fore 
mations, bearing little resemblance to those in the stratified planes, 
and have, in Mr. Mushet’s opinion, been formed by secondary agency, 
although they differ widely irom each other in their properties. Some 
are distinguished as being obedient to the magnet, and others the re- 
verse, but this property is by no means dependent upon the quantity 
of iron contained in the ore, but on its being in the state of protoxide, 
united or not with a portion of perozyde, as ore from the Isle of Elba 
yielding 70 or 80 per cent. is but stightly affected by the magnet while 
many of the Norwegian and Danish ores with only 18 to 90 per cent. 
of metal are highly magnetic. Mr. Mushet well defines the magnetic 
property as atest rather of the presence of iron than of the pro able 
quantity to be obtained. The principal localities in England for 
primary iron ores are Cumberland, and Furness in Lancashire, also in 
the island of Islay, Muirkirk, and other places in the north, Cornwall, 


. Devon, &c. 


The Cumberland ores which present a perfectly formed erystal 
seem to be formed by the agency of water, an opinion which is coun- 
tenanced not only by the structure but by several remarkable circum- 
stances, water having been found in cavities of this ore, which had 
been transported several hundred miles. This ore is generally found, 
as well as that of Furness, in caverns or churns of the mountain lime=> 
stone in large masses, splinty and glolulated, consisting of various 
kidney terms called hematites, striated and smooth, of bluish and 
reddish colours. The Lancashire ore is composed of smaller masses, 
softer and of a more greasy appearance, but highly crystalized. Both 
of these ores, in the kidney variety, contain fine specimens of graphite 
or fossil Agena ice ores both bi Cumber = and olan are 
much sought after for irpoae of mixing with peorer ores, ' 

sale ot tie Farness oe being shipped from Ulverston for South 
Wales. An opinion bas prevailed onfsvourable to the working of 
these ores on the where both coal and limestone are at hand; ‘no 
effective method of reducing them having yet been employed, although 
the author of the work before us has on more than one occasion given 
his weighty testimony as to the practicability. The Islay ore is found. 
regularly stratified, and resembling, in point of deposition, the Nor- 
wegian and Danishores. The strata, as deecribed, are almost vertical, 
and are found imbedded ina loose ochreous earth surrounded with 
soil. The ore is not smelted with advantage owing to the excess of 
silex it contains. In different parts of Scotland, in the West 
lands, at Muirkirk, Salisbury Craggs, La Mancha, Cranston, the Ochil 
“= &c., small quantities of ore have been found, but v0 ty 
ent to justify the working. The chief Gomwall ores found in| 
the granite are thone of Lostwithiel, much mixed with quarts aid: 
1ese, and averaging about 46 per cent. and those of Fowey, 8. 
‘heomatite, with 66 per cent. — ergtchpep dra ofes. uf 
fe eee about £5 per-oent. and ‘Iyiag in a sohistyee: forma- 
tion. Whe may: notice b Per oe an 2 2 emp ew Be 
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sandstone, yieliting 44 per cent., and at Brixham, yielding 62 per cent. 

The Devon and Cornwall ores are used extensively in South Wales, 

ag algo a rich hematite from the neighbourhood of Bristol, containing 
frora 45 to 60 per cent. The iron of ores of the Forest of Dean are 
found like those of Cumberland in the carboniferous limestone; brush 
ore is-one of the principal varieties, a hydrate, with protoxyde of iron, 
containing frequently from 60 to 65 per cent. of iron, the leaner ores 
containing a great deal of calcareous matter in the shape of spar, and 
so yielding only about 15 or 25 per cont. The Forest of Dean ores 
are the only ores worked alone, and instead of being treated with lime- 
stone, require 8 mixture of burnt argillaceous schist, as on account of 
their contuining limestone, they are refractory and infusible. 

We now come to the iron stones—these are commonly found in 
horizontal strata, subject to the same acclivity and declivity as the 
other stratified substances under the surface ; their inclination varying 
according to the nature of the ground, and the disposition of the in- 
cumbent strata. They are supposed to be of aqueous origin, and are 
generally found imbedded in schistous clay more or less compact, 
which moulders away on being exposed to the atmosphere, and fre- 
quently accompany coal and limestone, in immediate contact with the 
coal. The ores are of two principal forms, in strata from half an inch 
to twelve inches thick; regularly connected strata called bands, and 
strata of detached stone found in distinct masses, from the size of a 
small shot up toa weight of several hundred pounds. The smaller 
masses being called in Scotland ball stones, and the larger lunkers (qy. 
lumpers). Sand ironstone accompanying limestone is most commonly 
of inferior quality, its component parts being chicfly calcareous, anil 
the quantity of iron contained being small, while hall iron stones ac- 
companying lime are of much superior quality. The iron stones are 
divided by Mr. Mushet into four classes. 1. Argillaceous ironstone, 
which has clay for its chief component earth, and this clay compara- 
tively pure and free from sand. 2. Calcareous ironstone, possessing 
lime for its chief mixture, and this lime also comparatively destitute 
of sand. 3. Siliceous ironstones, uniting clay and lime, and containing 
large proportious of silex. 4. Mixed ironstone, containing nearly an 
equalized mixture of clay, lime and sand. Each of these classes re- 
quires a different treatment dependent on its constituent parts, which 
with the quality of the fuel are the causes of the great diversity of 

ocesses which prevail in the manufacture of iron. Besides these 
our classes must be mentioned the Mushetstone or Blackband, a car- 
boniferous ironstone, partaking much of the nature of coal as generally 
it contains carbonaceous matter enough to torrify the stone and make 
it fit for the furnace. Its exact geological position has not yet been 
determined, but is supposed by its discoverer to be in the lower part 
of the coal field near the millstone grit. The usual criterions by which 
ironstone is judged are—J, the degree of tenacity with which it ad- 
heres to the tongue after torrefaction; 2, its colour; 3, the obedience 
tu the magnet when pulverized; 4, by depriving of its iron a given 
weight of the ore in the assay furnace. The first and third of these 
methods are gonadal liable to error, as the degree of adhesion tu the 
tongue will be more in proportion to the quantity and kind of clay 
contained in the stone, than to its real contents of iron, and the in- 
Buence of the magnet as before remarked, is equally deceptive. The 
test by colour, although an empirical method, is one far more to be 
depended upon. A correct chemical analysis, however, although the 
surest test, is scarcely ever used, from the ignorance of the manufac- 
turers. Mr. Mushet complains loudly and tray of the deplorable state 
of snientific knowledge of this class, which is as slow in acquiring in- 
structions as in adopting improvements. He asserts that to his own 
knowledge the grossest mistakes have been made, and cites one case 
of iron ores of $0 per cent. having been sold for and smelted as ores 
containing 60 per cent. Detection it appears in such cases is difficult, 
as the charge of the furnace often consists of an association of iron 
ores, iron stones, and scoria from the forge and mill. Nor does the 
case appear to be much better among those professing some know- 
ledge, as from want of proper, instruction they are also open to gross 
errors. Instruction of this kind therefore seems to be a legitimate 
object in schools of mining and engineering, the inculcatiob of which 
would be of more good than all the attempts at teaching practice by 
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A Practical Treatise on Locomotive Engince. By the Comte De 
Pamnovz., London: J. Weale, 1840. gatas 
We feel much gratif cation in being enabled to renommend to 

notice of those of our readers she are interested in the theory or 

tice of lovomotive endgines a second edition of this excellent and 
y valuable work. The former edition, a b conveying, in the 

‘form of experiments, more practical information relative to locomotives 

than any other work which has appesred on the subject, and embody- 
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ing the results of those experiments in a theory, which, though no 

erfect, was nevertheless calculated by the soundness of the reasoning 
in general, to throw much light on the true theory, was still defective 
in several points. The resistance of the air to the motion of the 
trains, and that of the extra pressure of the waste steam on the back 
of the pistons, caused by the blnst-pipe, did not enter into the evalu- 
tion of the work done by the engines. To supply these deficiencies, 
the author undertook, in the month of Auguat, 1836, some experiments 
on the Liverpool and Manchester Railway, from the results of which 
he has deduced formule for determining those quantities which had 
previously been neglected in the calculation of the resistance over 
come. 

These experiments comprise also several other researches, such a6 
the vaporization of boilers in different circumstances of rest and 
motion, the effects of different proportions between the fire-hox and 
the tubes on the total vaporization of the engine, and on its consump- 
tion of fuel, &c. 

In the first edition the loss of steain by the safety valves had been 
very incorrectly measured; this has suffered a material alteration in 
the edition now before us, but how far the new determinations are to 
be depended on, remains yet to be proved, It is an investigation 
which demands that. the experiments should be conducted with the 
utmost nicety, aud in the greatest possible variety of circumstances. 

The table of experiments on the quantity of water carried over with 
the steam in the liquid state, differs in some rs ie from that which 
was published in our Journal fur December, 1839, and to which we 
appended a note explaining our reasons for not putting implicit confi- 
dence in the resuits obtained. Two different experiments with the 
Star engine have been substituted in the work under consideration, 
for those contained in the table which was published in the Journal, 
and in all the other experiments which are the same as in that table, 
we observe that a different deduction has been made for the loss by 
blowing through the safety-valves during the ascent of the plane. 
The first of our objections is removed by the indirect statement that 
there was no loss by leakage during the experiments given in the 
table, the second in some measure by the corrections in the determi- 
nation of the loss througb the valves, and the last by the declaration, 
that the mean is only intended to be adopted approximatively for 
engines that have not been directly submitted to experiment in this 
respect. This mean has been corrected from (68 to 0°76, 

The second chapter, which treats of the laws which regulate the 
mechanical action of the steam, is the same as the correspondi 
chapter of the “ Theory of the Sle:m Engin,” by the same author, 
which was published last year. It has been introduced here in order 
to save the reader the trouble of recurring to another work, besides 
which, it has the advantage of rendering unnecessary the purchase of 
that work to those who are only interested in steam engines in as 
wuch as they are applied to the purpose of locometion on railways, 
and whose means may be too limited to justify such an addition to 
their libraries. 

We are compelled, for want of time, to postpone a more partrculer 
examination of this very interesting work until next month, in the 
mean time assuring those of our readers who are desirous of making 
themselves more thoroughly acquainted with the effects of locomotive 
engines, that they cannot do better than possess themselves of this 
second edition of Comte de Paimbour’s Treatise; for those who were 
unable to obtain the first edition, will be amply recompensed for their 
disappointment, by the superiority of the new one, and those who 
possess the former, will find it almost equally necessary to purchase 
the latter, since it van scurcely be considered as a reproduction of tle 
same work, but almost rather as u continuation of it, so many and 
important are the corrections and additions which have been intro- 
duced. 
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REPORT ON THE REMOVAL OF THE WEIR AT THE BROOMIELAW 
BRIDGE, GLASGOW. 
By Wattram Bao, F.RS.E.. M.R.LA.. &c., Engineer of the Clyde. 
10 the Trustees for Improving the River Clyde and the Harbour of the City 
of Glasgow. 
My Logp, ann Cunt Lumen, 

In conformity with the remit transmitted to me, dated the 6th instant, I 
have read over the Report of Captain Johnstone and Mr. Russell, Harbour 
Masters. It has been drawn up with great care; and from the facts therein 
stated, is of great value, and merits deep attention. I have no hesitation in 
signing their report, so far as it treats of the many advantages which wonid 
arise from the opening up the spaces between the bridges for the accammo- 
dation of the small steamers, suiling craft, &c. But there ere other pofirs, 
in my opinion, of vital-importance, connected with this mibject, which ‘have 
not been mentioned in their report; and which I'beg leave to lay before 
your lordship and the trustees. | 








The removal of the weix at the Broomiclaw Bridge, and the de 
clearing of the apace npwards to Stockwell Bridge, containing nearly 14 acres, 
would give much additional tidal water; thereby increasing the currents not 
only through the harbowr, but also to some extent in every part of the Clyde 
downwards; thus aiding and assisting that acouring force which acts 80 
‘powerfully in freeing and keeping clear afl river estuary channels from: banks 
and shoals—the great obstacle to navigation. In the improvement of the 
navigation of tidal rivers, no expense ur pains should be sparetl to increase 
this scouring force, arising from that uniform and constant tidal flow and 
yun of cuorrenta ascending and descending alteruately, and which are so emi- 
nently distinguished by their beneticial effeets in preserving navigable chan- 
nels, as compared to those violent land-floods, which, in many instances, 50 
frequently carry down immense masees of matter, forming shoals, banks, and 
dars in them, extremely injurious to the navigation, and involving great ex- 
pense in keeping them clear. 

The removal of the Weir at the Broomiclaw Bridge, and the additional 
receptacle for tidal water between the Uridges, would have a tendency to 
sweep and scour away all those impurities which are at present discharged 
into it by the city sewers. The removal of the weir, and the deepening and 
clearing away of the channe] of the river, would also have the effect of les- 
sening the miasma which arises from the present condition of the bed of the 
Clyde between the bridges, and would render the atmosphere of that part of 
the city much more pure and healthy. 

It is noble and praiseworthy to erect hospitals and asylums for the relief 
of those who may unfortunately be afflicted with fever; but how much more 
advantageous would it be to cut off and destroy the sources from which that 
contagion arises, hy the removal of all offensive matter? In this respect, the 
attention paid by the Dutch to many of their cities and towns, offers an ex- 
cellent example to the people of other countries. 

At present, the harbour of Glasgow is a receptacle, not only for a large 
portion of the dedris which the Clyde sends down during floods, but it is also 
a reservoir for almost the whole of the matter discharged by the city sewer- 
age. The quantity delivered into the present harbour from those two sources 
3s immence. 

The flood of last August left a deposit on the steps of the upper ferry- 
stairs, an the south side of the harbour, as follows :-—On the upper step, 
reached, ¥ the flood, a depth of 2 inches; on the descending steps, 2}, 22, 
2g, 34, 43, and 5 inches. The last step was about 3 foet 4 inches below 
ordinary high water line. It has heen alleged, that the River Clyde leaves 
little or no deposit; but the above facts prove the fallacy of such a statement. 
Besides, no experienced observer could have a doubt on this subject, who has 
seen the extremely discoloured state of the water of the Clyde during 2 flood, 
by the quantity of alluvium held in suspeusion, and which is deposited in the 
bed and sides of the Clyde, wherever the tranquillity of the water is not dis- 
tarbed by a current sufficient to carry it away ;—and it should always be re- 
collected, that, in the improvement of the navigation of a river, and the 
widening of a harbour through which it runs,a velocity of 3 inches per second 
at bottom will work on fine clay; that 6 inches per second will lift fine sand ; 
& inches per second, sand as coarse as lintseed; 12 inches per second will 
sweep along fine gravel; 24 inches per second, gravel one inch in diameter. 

se established facts ought to govern the engineer as to the width which 

should be given to rivers, and to harbours through which rivers flow, so as to 

the velocity of the water and prevent them from being silted up with 

uvial matter, or involve a serious expenditure in keeping them clear by the 

artificial means of steam-dredging ; therefore, no exertion or expense should 

be spared to increase the natural force of the scouring power, by the descend- 
ing currents t river harbours and river navigations. 

It may be observed, that to keep the harbour of Glasgow clear, and sufti- 
ciently deep for vessels sailing out and in, requires at least the power of two 
steam-dredges constantly working; the aunual approximate expense of which 
is as follows :-— 

Expense of one dredging-boat per annum, including repair 





of wear and tear, and interest on capital, at =... . £1368 9 4 
Steam-power drawing the punts. . ‘ . 500 0 0 
Discharging the material and carrying it awa} 1200 0 6 

Expense of one dredging-vessel : : . £3068 9 4 


Then, the annual expense of two steam dredging-vessels will be about 
£6,136 18¢. 8d. The area of the wide part of the harbour between Messrs. 
Totid and Higginbotham’s mill, and the Weir at the Broomielaw Bridge. is 
about twenty-one acres, which requires to be operated on constantly by two 
steam dredging-vessels: this is nearly equal to the rate of 3001, per acre of 
harheur surface | schoetegs 

Lg veromsr A the Weir, and within the Port, spaces have been cleared 
an 
in the short period of a few months to 2 feet above it; thus filling ap 
of 12 feet in height. Looking at the vast expense of keeping Y watkous 
clear—and again, at the great inconvenience to the shipping by a reduced 
depth of water, arising from shoals and banks being so rapidly formed within 
it, so extremely detrimental to its free opts priest am impressed with 3 
more fall conviction, that the most active and the most energetic steps should 
be adopted to diminish those evils as far as practicable. Thereforé, the clear- 
‘ng away immediately of tbe Weir at the Broomiclaw Bridge, the widening 
of the mouth of the Harhour, and the ‘Of the River up to Stock. 
well Bridge, would tend partly to remove the evils bere stated, because thove 
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ned to 10 feet below low-water line, but which have been filled up: 








aS! ROEM BARS: 
PO DU ce RR SR oT hee A eA a ane 
operations would increase the tidal curtents through the harbour, ded enualise 
them atitemouth, = = =; a ee a ee 

The matter discharged from the city sewers on the north side into the 
harbour, might be entirely removed by the conatruction of a large sewer, 
commencing near the Jajl, and running parallel with the river down to below 
Barclay’s Slip, where it would enter the Clyde. This sewer would receive . 
the whole of the drainage which at present falls inte the harbonr fram the . 
city of Glasgow on the north, and would consequently free the port from con-, 
siderable deposits which are discharged into It, ae ae 

The peculiar construction of the present harbour of Glasgow, with its nar- « 
row entrance, its head barred by a stone weir extending across from side to. 
side, over which the high tide ouly sometimes rises but a few inches, so that 
there is scarcely any perceptible tide) current upwards through it during the 
whole period of flood tide, until the water has reached above the top of the 
weir at the Broomieclaw Bridge; the water sent up by the tide of flood, as 
well as the river water descending and falling over the weir into the harbour, 
remains in a quiescent state, except during the times of foods. Thus, the - 
alluvium contained in the descending waters of the river, the silt carried in 
by the city sewers, aud the fine particles of matter held in suspension by the 
tidal ‘water flowing up—all meet in the harbeur of Glasgow—at every tide, 
forming immense deposits, undisturbed by any tidal current for more than 
four hours ; which fully accounts for the rapid nanner in which the harbour 
of Glasgow gi'ts up, and the great expense which is constantly required to 
keep it clear and open by steam dredging-vessels. But if that part of the 
river between the Broowielaw Bridge and Stockwell Bridge, were deepened, 
it would receive the river dedris before it could reach the harbour, and it 
could be dredged up there as cheaply as any where else, and without any in- 
convenience to the shipping. 

What can be compared to a fine navigable river flowing free and unfettered, 
without lock or dam, through a city, lnying open, ly its upper reaches, the 
rich mineral wealth of the interior country to the enterprise and industry of 
the people; while, on the other hand, the lower reaches of the river waft the 
ships to the ocean, that highway to all the regions of the world! 

It must be manifest to any person who has observed the immense business 
which is carried on by small craft, on the waters of the Thames at London 
between the bridges, on the Seine in Paris, and on many other rivers which 
ron through cities aud towns, and the clearing away of the weir at the 
Broomielaw Bridge, and making the river Clyde navigable through the city, 
would be a work of the greatest public utility, conferring advantages of the 
most beneficial kind, not only on the shipping interests, but also on the whole 
population of Glasgow. 

The Govan Railway delivers at the harbour of Glasgow annually from 60 
to 65,000 tons of coal; and although this railway will, in my opinion, con- 
tinue to increase in its traffic, yet 1 am confident that the opening of the up- 
per navigation of the Clyde would be the meaus of sending down by water 
considerable quantities of coal and other minerals, &c. to the shipping in the 
harbour ; and it way be observed, that the descending tidal and river currents 
—a power which costs nothing—would offer every facility to the transmission 
of coal and other articles downwards, which could be shipped at once from 
the barges or punta into the ships and steamers lying in the harbour, without 
encumbering and occupying so much of the quays, or wearing the streets by 
the constant cartage of euch vast quantities of coal, which are not only re- 
quired for exportation, but also for the supply of the numerous steamers on 
the Clyde, and those plying to the ports of England and Ireland. Coal- 
lighters, carrying about 100 tons, descend the Mersey, enter the docks of 
Liverpool, and supply the shipping. The facilities to river navigation which 
the Clyde offers, from the harbour to a considerable distance above the city, 
into the coal and iron districts, are extremely inviting for the carrying on of 
a similar traffic. 

The space, as already mentioned, between the Stockwell and Broomiclaw 
Bridges, contains an area of nearly 14 acres. ‘The deepening and the con~ 
struetion of wharves within it, would be less expensive, and would afford 
comparatively more accommodation to the smal) shipping craft, than any 
other place which could be found anywhere within the vicinity of the harbour. 
The expense of the contemplated works will be nearly as follows :— 


Masonry, in wharves and quay-walls, 1350 feet long . £17,287 11 6 


a ip 





Deepening channel, paving, cranes, pauls, & . « 8,047 17 © 
Securing Stockwell Bridgo =. ww wtwtsC KO, 
Total ‘ ; : . £26,570 0 2° 


It may be proper to observe, that the deepening between the bridges to_ 
two feet below low water line, will not, in my opinion, disturb the foun- . 
dations of the existing quay-walls in the harbour. a 

In concluding, it is to be hoped that the apace between the Broomiclaw 
and Stockwell Bridges, which is now waste and uselesa, withent a raft of 
timber, or even a small boat, to adorn its surface, will very soon be covered 
with numerous classes of small vessels, presenting a scene. of a busy maritime 
trade nearly in the middle of the city. And now that. railways are about to 
com with ihe steam-boat passenger. tradé, what immense advantages. 


would it confer on the steam navigation of the river, if the weir we 






moved, thereby enabling the steamers sailing to all the lower of, : 
to arrive and take their de frow beteresn the bridges, are 
from the Broomielaw B wawld be so extrainaly. camnenlent s 


cenieal to the fahabitants of the ity. 
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| BRITISH MUSEUM.—FUNEREAL MEMORIALS OF ROME: 
" (From the Times.) ~ 


Titan aré, perhaps, few rooms in the British Musenm whose contents 
deserve or attract more inquiry and observation among the generality of its 
visitors than the one appropriated to the funereal memorials of the Romans, 
arid of which less ‘account is given in the meagre synopsis of the institution ; 
the other remains of Grecian or Egyptian antiquity whitch fill its hails, although 
“possibly placed with sufficient taste and judgment, yet having no connexion 
with the scenery, if it may be so called, of the localitics in which they are 
contained nécessarity lose much of the effect they are calculated to produce. 
To the attiet who contemplates the beauty and boldness of their designs, or 
the excelience of their execution, and takes them as models for his study, this 
is perhaps scarcely felt; his taste may discern their value; like the lapidary, 
he is equally aware of the brilliaucy of the gem when it first meets his view, 
whether disguised by the crust that nature gave it, or set off with all the 
splendid adjunets which art or study can devise. Stil} even the genius of the 
artist may become cramped and clouded in its development from contemplat- 
ing the master-pieces of antiquity isolated and unconnected from the archi- 
tecture to which’ they appertain, and when, instead of viewing them as part 
of & magnificent whole, he sees them but in a state of chaotic vagrancy and 
jsolated decay. In contemplating the minuthe of beauty displayed in the 
dilapidated or even in the more perfect remains of antiquity, apart from the 
designs of which they form but a portion, the imagination necessarily becomes 
concentrated and confined by that which it contemplates, and however much 
the taste of the ohserver may be improved, and however excelicnt may be the 
work he in consequence produces, yet in his productions that sense of unity 
and grandeur of thought is often found wanting, which is the distinguishing 
feature of ancient art. To this, perhaps, may be attributed those anomalies 
of design which are to be seen in almost all the classic monumental sculpture 
of our cathedrals, and also in most of the modern architectural elevations of 
the Greek and Roman scbool. The different parts or sections of one or the 
other will often be found perfect, but few there are that taken a3 a’ whole will 
bear comparison with the edifices or monuments of antiquity. We mention 
this, because, in the chamber we are about to describe its architecture and 
decorations, with the exception of the northern side, form a perfect repre- 
sentation of a Roman columbarium, or place of family sepulture ; the urns 
which are in the niches of the walls originally occupied similar positions ; the 
aculptue of few of them possesses pretensions to excellence, and had they 
been placed in 8 room among a yates of sculptures, they probably would 
have caused no observation, or if any, contempt; yet in this chamber, titted 
up in resemblance of those in which they were found, they acquire conse- 
quence, and well worthy are they of the observation they attract. It is the 
only part of the Museum in which the sculptures are in connexion with the 
edifice. and which, from that connexion, give a true idea of the purposes for 
which they were designed ; in the contemplation of them the spectator, with- 
out much stretch of imagination, might almost fancy himself in a family se- 
pulchre of ancient Rome, surrounded by the ashes of its members. 

This saloon is entered from a door in the northern side of the statue gallery ; 
it is 16 feet in length by 10 in breadth, and the height 10 feet; the roof is 
vauited and divided into compartments; the colour gray. On either side, 
cut in the depth of the wall in lines one above the other, are niches, in which 
are placed the funeral urns of a family, and on the pavement on the eastern 
and western sides are some of greatcr magnitude, and also some smaller ones 
placed on votive altars; almost all of them are richly sculptured, and the 
various designs have an allusion either to the mythological dreams of the an- 
cients, or represent some domestic scene: noue of them possess that charac- 
ter of awful simplicity which distinguish the last receptacles of our Gothic 
ancestors. Beneath some of the niches are marble tablets, bearing inscrip- 
tions, and. where thia is the case within the thickness ef the walls are enclosed 
earthen jars, with covers, in which the ashes of the deceased were placed. 
The floor is formed of Mosaic. 

The niche No. 35 contains a sarcophagus, on the front of which the mar- 
riage of Cupid and Payehe is sculptured. Of this Apuleins gives the follow- 
ing description :—“ The bridegroom in the centre is lying on a couch, Psyche 
‘graemio aa pee prob ? Jupiter and Juno are in the centre behind in a sit- 
ting posture, and all the gods according to their rank are standing around ; & 
bowl of nectar is ing from one to the other. Jupiter has a particular 
cupbearer to himself to attend and fill. Bacchus waits on the others, while 
Vuloan cooks the supper; the loaves are strewed with roses and other flowers, 
and perfumes are scattered over all hy the graces: ‘ fuse eoce canora ~~ 
sehewa noes / Apollo sings to the lyre, while Venus dances in time to soft music, 
and the graces sing in chorus; the pipe is blown bya satyr, and Pan plays on 
the reed. The whole of this is a representation of the rites by which Pysche 
is conferred on Cupid.” Tn this piece of sculpture the principal figures shown 
ahah aud Psyche, with their immediate attendants; thcy are sitting on 
a couch, in front of which is a small tripod table, an which is a fish; around 
aré the attendants playing on musical instruments in honour of the bride, and 
ror her wine, fruit, and presenta: the companion of each of these at- 
tendunts-Is represented as a Cupid or a Pysche, for the ancients had many 
Capids and widre than one’ Psyche, The endwot the sarcophagus are rounded, 
the length of dt iu 4 feet 6 inches, the breadth 18 inches, and the height 15; 
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‘| and two pilasters divide the front into four compartiiants, in each ‘of which 


isa door ornamented on the top with pendant garlands of laure! ;. there are. 
four tablets passing across the upper part, one of which has the following in- 
scription on it:—* 2 C. Magio, F., Pal. Herachide V. A. xviii.;” the others, 
are blank. The lid resembles those found on the Etruscan tombs ; it is ike 
two lids joined together lengthways ; in the centre is an ornament of a rabbit 
feeding on fruit from a hasket, on each side of which ornaiment is a deer, 
which a serpeht and a dog are attacking in front and rear. ‘The doors ‘dra 
supposed to he the portals of the abodes of departed spirits, they are remark- 
able as having their pediments of the shape generally chosen for the covers of 
sepulchral monuments. At the end of the umm are two spears crossed, which 
probably had some allasion to the youth to whom it is dedicated, who per- 
haps took delight in the sports of the chase, and who appears to be accordin 
to the incription—-C. Magius Heraclidic, of the Palatine tribe, the son o 


Quintus; it has a handsome | pica in which are figares of dogs hunting. 
The niche which is marke 


21] contains an exceedingly curious cinerary urn 
of baked clay; the has relief on the front represents the hero Echetles fight- 
ing at the battle of Marathon for the Greeks, his arms are a ploughshare. 
Upon the cover is a female figure asleep in a recwnubent position; beneath 
her head is a pillow. Pausanias gives the following account of the circum- 
stances of the combatant who eels singular a weapon :—" lt happened in 
this battle (as they say) that a man dressed and having the appearance of & 
peasant, and armed with an agricultural weapon, should appear wher the 
barbarians were prevailing, who when he had slain a number of them should 
vanish ; no one knew him as an Athenian, but others said, according to the 
oracle, that he was a native of Echetleum.” On thé border of the urn there 
is an inscription over the bas relief, which is slightly eut, and has not been 
painted. The whole of this urn is exceedingly well designed; there is great 
spirit shown in the attitude of the figure who has been forced down by the 
strength of the rustic weapon the effort it is making to rise is true to na- 
ture; the figare with the helmet has the arms of a Roman legionary, but the 
shields of all the combatants are Grecian; much vigour and spirit is displayed 
in the melee of the combat. 

No. 13 is a sarchophagus, on which a family is represented mourning over 
the body of the dead; the corpse is that of a female lying on a couch, which 
is surrounded by the friends and relations of the deceased : they are exceed- 
ingly well grouped, and the expressions of grief are well designed. Beneath 
the couch are seen the sandals of the departed, as also a wreath which has - 
been used as an ornament to the hair: a dog, probably a favourite, is alao in- 
troduced, and appears as a mourner. Qn each side of the sarchophagus iy a 
griffin, resting on its hind legs; the lid and plinth are modern. It formerly 
stood in the Caprinaca palace at Rome, and has been several times engraved. 
Montfaucon mentions the sculptures of this monument, as illastrating the 
Roman manner of lamenting the dead; the two figures close to the couch 
with their arms extended are alluded to in the passage of Lucan—‘ Exacte 
ad sevas famularum brachia planetus,” and represent a singular part of the 
Roman ceremony, the “ezelamatio,’ or calling aloud, on the name of the 
just departed, intended either to arrest or call back the flight of the soul, or 
to rouse the dormaat spirit in case death should not actually have taken place, 
that the person might not be exposed to negicct or placed upon the funeral 
pile while any breath of life might still rewain. It might be curious to in- 
quire if the singular custom of the death wake, still so pertinaciously adhered 
to by the Irish peasantry, and to perform which dacenfly, as they call it, the 
poorest will sacrifice all they possess, and the non-performance of which is 
looked upon as a sacrilege committed, derived its origin from the custom of 
ancient, or the priestcraft of modern, Rome. At each end of the sculpture 
the father and mother of the deceased are standing; an old man at the ex- 
treme end holds one hand to his eyes, in the other ie a funeral cake. On 
each side of the female are two children. ltegether there are ten figures in 
the group. The father is sitting on a stool and the mother in a curule-shaped 
char; the head of the father is wrapped in @ veil. 

No. 34 is an Etruscan cinerary urn of baked clay. The das relief in front 
represents the single combat of Eteccles and Polynices, who were both slain 
in the combat; the first from a wound in the groin, and the latter from a 
stab in the breast. The female figures standing by the combatants are furies; 
each hold a torch in one hand, while the other is extended over the antagonist 
encouraging and inflaming the combat; at each end, on a pilaster, is an 
Etruscan inscription, which is written from the right to the left in red letters. 
All the figures have been painted, and some of the colours yet remains. Upou 
the cover of the monument is a female figure asleep. The action of the - 
whole group is excellent; the warrior who is down has lost his helmet; his 
hair is curled in the Etruscan fashion. His opponent is more completely 
armed, and the manner in which he forces the shield from bis opponent, and 
drops his own while he stabs him. to the heart, is masterly desigued. The 
expressions on the countenance of each are different ; extreme anguish in that 
of the fallen, and the exultation of victory in the other, are strongly defined ; . 
the figure of one of the furies ia sandalled, while the other is bare. The re-. 
presentation of the combat as here given exactly corresponds with the account 
of it by the poet Statius, aud it is not unlikely that he was indebted for it to 
these figures. It is highly probable that this contest was by no meane an 
uncommon subject ameng the ancient artists. Pausanias says that the re- 
presentation of it made one of the suljects which ornamented the sarchophegus . 
in which the tyrant Cypselas, of Corinth, was deposited : in that the seine, 
author mentions that Polynices is represented as By Giniol Ai on his knee, . 


‘arn Of an Obiong form : three fluted spiral columns | which is the exact attitude here represented” —" Ex Gidipi filius P 
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a8 - THE COV13;: 
da:gorm sollapercne fruter ‘tvodles wrget:? Tike’ this wetiphiin a -arephote; 
in sne-of Ge most splendid specisaemt f eepetthvel eet eithence, |” 
Ny. 45. “This ies sepuichral ‘urn ofa square forth’: in the: of the . 
front is 2 tablet, on which is the following inscription —~ , 
. / .Diamanibua 
Pelle, Phitstee 
ée ‘ uA. : 
“Conve. BM. 
 fecif, et sibi.” 


At each of the four corners is an eagle; the lid resembles a pointed roof; in 


the centre of the faee of the urn is.a bust of Pelia Philtate, and.at the corners 


ual ornaments of flowers. The particular for which 
rh igsoige peoabarity in the lid, whiok la oocasioned by a 


inguiar custom of the ancients, 

Gecensed. When the funeral rites were performed it was the custon at stated 
periods to visit the ashes of their friends, aud to adorn theix urns with flowers 
and garlands, and to offer sacrifices of oil nuil wine to their manes. In some 
cases these visite arose from friendship or affection, but the performance of 
them was often ‘erdered” by the will of the.deceased, and funds pro- 
vided for it.. In this,in order that it might with greater convenience be com- 
plied with, on the-top of the lid of the urn.a patera is formed, in the bow! of 
which is an opening through which the wine, oil, and ointments were poured 
upon the ashes, Propertius says—“ Adfert hao unguenta mihi, sertieque se- 

irate arnahit, custos ad mea hasta sedens.” Ovid in mentioning libations 
ta the fimeral urn says — 

‘‘ Jam tamen extinecto cineri sua dona ferebant, 

ts «« Compositique nepos busta piabat avi.” 
On the left side of the doorway as you enter is o scpilchral urn dedicated by 
Flavia Wada, and by Fortunatus, a freed man of the Emperor, to the memory 
of her deserving husband, and his most worthy father, Admetus, a superin- 
¢endent of the furniture of the Imperial Palace, and also a freed man. Above 


this inscription is a bas relief representing the “ ccena feralis,” or funeral . 


feast. Naked to the waist is the figure of Admetus reclining on a couch; in 
his left hand he holds a large cup or vessel, and in his right a wreath; ac- 
c—~ to the Reman custom at feasts, his head ia decorated with a garland ; 
two children naked are sitting at his feet; behind is a female attendant, who 
is supporting his body ; the hair of this figure is singularity bound on the front 
of the head ima knot. Al! these attendants are dwarfish in their proportions, 
as was frequently the case when inferior persons or slaves were represented 
Gn the ancient sculptures. These representations of the funeral feast are 
curious and interesting: it is impossible for us to enter into the feelings which 
dictated them; yet the custom of offering the funeral cake and wine at the 
t day may have derived its origin from it ; we know not in what li 
the ancients da future existence, but thesc sculptures sufficiently in- 
dicate their hopes, though they show the -indistinctness of their ideas; here 
are the monnied dead, represented as exercising the animal functions of life ; 
elegances are displayed to please the eye, food and wine to gratify the taste, 
often music to charm the esr, and garlands to perfume the air, and to these 
enjoyments are.added the presence of their friends who are yet in existence ; 
thus the living and the dead, the spiritual and the material world, are asso- 
ciated together in one common act; circumstances are represented in the 
history of which-we can hardly participate or undérstand, but by which we 
may perceive that the ancients did entertain notions, though inaccurate and 
ill-defined, of a future state. The urn is ornamented at the top with garlands, 
which take the shape of volutes, the ends of which terminate in a rose. The 
preefericaloum and pstula are sculptured on the sides of the urn. The top has 
never been separated from the body ; it has a large circular excavation in the 
tuiddie, about seven inches and a half in diameter. 

Gn the north side of the room, in the niche, the third as you enter, is an 
urn diferent from most of the others, and very rarely met with, being square, 
and of an upright shape; it is enriched by a featoon of laurel leaves. On it 
is this inscription in four lines +—“ Vernasie: Cycladi. Conivgi optima, vix. 
ann, <xvili, vitalia, Aug. 1. serib. ev, B.” The figures of a man and his wife 
are represented as standing beneath a portico, the roof or which resembles 
‘that of a sepulchral urn; they are in the act of joining hands; between them 
are the ietters F. A. P. | ‘Lighted torches, placed in an upright position, form 
the corners of this urn, each side of which is embellished with a laurel tree ; 
a wreath ‘is placed on the centre of the lid, and a dolphin at each corner. 
The intention of the portico on the monument is in allusion to the entrance 
of the hebitation of departed spirits, where the wife must take a long farewell 
of her ‘partner, Among the Romans in the carlier times of the empire their 
fanerel ceremonies were always performed at night, which was formerly also 
the custom in thie country, and the torches at fhe corners allude to it; and 


even ata later date when the funerals took place in the day time, lighted 


ones always: formed part of the apcompaniment ; those placed are of the 
aort called “ tada:,” being the semblance of a number of fine slips tied toge- 
ther with thongs. The dolphins relate to that superstition of the ancients 
which supposed that the spirits of the dead were conveyed by them across 
the seus to the huppy abotes of the blened. Vitalis, who by the imeoription 
erected this monument to the memory of his beloved wife, Vernasis * 

. sopms to have been a freed man of the Basperor, and a favourite, as ‘he held 


an oiive wimilar to that of.private secretary 3 the letters ““¥. A. P.,” between | 


: i" P., , i 
the figures, denote that the. tomb was-erotted by order of the (Ediles, ‘No 


&; is & gavall alah let into the wall, it shows the mauner in which the memory ; 
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Within the wall which it faces are two ollie-or circular vases of earthetovase, 
somewhat of the. shape of the slabaster owe near tho centre on‘the.spith shies 

deposited the sabes of the two persons whides names 
are recorded on the slab in front. The ldv.6f these vases dlone are igble,- 
which can‘be taken off, to allow libations to be peured which the pigus.alfee- 
tion of surviving friends might offer to the memory of the deserted. flome- 
times in family tombs four or more excavations ware made ineach niche, in 


ge 
out, bat occasionally, as in 
the space does not allow of the removal. _ 

In the.centre of the room is a mosaic pavement, whieh in the year 1806 
was found on making ¢ repairs under the south-western angie. of ‘the Bank 
of England, about 20 feet weat of the westermoat gate, optning into Lothbuzy; 
it was 11 feet hencath the surface, the design is handsome.and well.executed, 
but the workmanship is evidently inferior, and probably that of.a uative artiat. 
The outer border is composed of pieces of brick. It is not: sepulchral, ner is 
it connected with the other objects here: it evidently, from the cross in the 
centre, was made after the introduction of Christianity into the island. 

On the south side, near the centre compartment of the room, placed on an. 
altar, is » acpulchral urn without either inscription or decoration; .it has 
handics aud a cover, the shape is excecdingly elegant, the material of which 
it is made is the alabaster of the ancienta, which is of a yellowish colour with 
pinkish stripee; near it there is another of the ahape of a truncated cane, 
Which has a cover and very small handles; the stripes on it are more strongly 
defined ; the colour is the same, as is also the substanee of which it is -com- 
spol the height of it is 20 inches, the diameter at the top 8}, aud at the 

ttom 12. 

The aaloons containing the Elgin and Phigalian marbles have lately, after 
a variety of trials, been coloured in imitation of rose-coloured Egyptian pox. 
phyry, and the roof of grayish granite ; timc msy in some degree reduce the 
huxuriancy and brilliancy of the colour; at present, perhaps, the rosy warmth 
which it throws over the apartments somewhat hurts the effect of the aculp- 
tures. The brown and dark appearance which time has given to these mas- 
ter-pieces of antiquity is compromised by the blooming walla by which they 
are surrounded and supported, their look of youthful pretention and roseate 
bioom hut badly harmonizes ‘with the aeverity of age. The monstrosities of 
Egypt in the adjoining halls would have been more in keeping with that 
mythias af colour by which their neighbours in a great degree are eclipsed 
and overwhelmed, . 
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ON DRY ROT. 


I waa desirous of taking only a partial view of this aubject, and of confin- 

ing my observations to that species of Dry-rot which is common in ‘new 

dings ; without encountering what is known by that name, which.at one 

time threatened the extermination of the British Navy, and is by acane star 

buted to the Fungi Sporotrichi, bat | attempted in vain to make the: ~ 
tion. ' 1 

The rot which I allude to, might be more properly called the damp-rot, 
or wet-rot, than the dry-rot, for it appears to arte fron confined suisture ; 
and the prevention as well as the cure fur it, I belleve, may consist in me 
givin the confined moisture an opportunity to escape, by the admission of 
air. I do not mean to say that stmospheric air is a apectfic, by the adminis- 
tering of which rotton wood can be made sound; but 1 do mean to scp 
my belief, that the introduction-pf air, evenin amall quantities, will ly 
arrest the destractive progress of the dry-rat. . 

I will mention two instances vow existing of this dry-rot in two 
churches, namely, that of Trinity Chureh, Oswestry..and the New Gburch at 
Aberystwith. The former is built of rabble-stone of the from 
Sweeney Mountain, which is « free-stane, with a large preportion of morter ; 
the latter is built of rubble-stone of that neighbourhood, which is.of « sla 
quality, with a daype proportion also of mortar. In both these cases thee 
of the pews are closcly fitted with frumed panels of denl a 3 damp wale, 

donk floors ia the former, and I think in the latter also, and risers 
eal uniler the pew doors. The effects of this dry-rot have ey 
apicuous mn both instances, by an extensive destruction of the: work, 
apainat the walls, and under the dours of the pews : «wpom senowng the pasiels 
&e., it was found theta parasitic fungus has made.entenaive ramifications, 
and the deal ie very much canis ryt ey the oak has as-yet suflesed oomapata~ 
tive] a injury, L beliave, 1 ne *, Perforated —_— painting mpertuces 

u ree or four square inches been. ® Upper: 
fixed to the wall in each pew, and the like under each door, ee enol 
would ree have selpotan and hme if -thens be pregrellnngg or bev bn 
sorted to now, they would s of the dry : an. 
Knew arty ‘ini analy cian profuse the cry-e then What | ts joe 
ni : nothing could efpediont oer tre: 
or cure of thee! ne eeverer test than hace dich innponnded ¢he enelesave. 
A. protiy litte: gothic pattern, weighing: three-_ustters we- pound, ties ‘been 

. * Phu following Fungi are considered as the causnofdrp-eatsBaleins. 
echryenann, "Merulius lachrysaans, “Palypoxca demteqotas, pd tan games 
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phe of the.-paresitic plant, a 
contact with it, ironing to bein oy at cobree 
the.cause. which is | 


- J-nhal] xelite' two. or. three facts whieh have: come-withia my know] 
‘hacanse they strengthen my canvictign as to the most efectual sans for t 
peorintion aud cure of the dry-ret. 
the wails of a house for skirting-boards. and 
produce the dry-rot. as‘ thus:—a cont of mortar 
with pourtded glasa Sis up very clotrly the spaee behind the skirting- 
. to: promerit ation: oan tw a’ron there, anda moulded cap of woad 
r ed and pot up for receiving the plain board: on the floor is sprigwed 
Sc any intermtusious aa the ahirtingcbosad ts that seo eek phen 
ntermissiou, e ski 2 is then sc and closel 
tind 46: the floor, tes. ‘ 

Bia new house the walls and the plaister may not be 
the same mischief which has been described. in the: of u chureh is likely 
to geotr, and:does 6 continually, in the.decay of the skirting-boarde, parti- 
cularly on the ground flvor; but I think that it h less frequently when 
there are arched cellars below, which may carry off some of the moistare. A 
little. of the water in re the floor, the skirting-beard being in a dry 
state, will find its way behind it, and increase its liability to decay, by im- 
pounding a little more moisture. 

1 have observed this to take-place to eome extent in fifleen or twenty years 
after o house has been built, but not perceived till the damage w..s consider- 
uble, because the paint wifl conceal it. In replacing theskirting-board in- 
stead ofa continuous rib of wood apn on the floor, 1 have taken pieces 
of a foot or foot and: half in length, leaving a vacant spate of two or three 
inches between them, and not fitting the skirting-boards very closely to the 
fivor, 06 that a small circulation of air may be preserved ; and no decay has 
eceurred in a similar period, at least | can anawer for a term of thirty-five 
years from the erection of the building. 

When a new mniosion house is to be built, it often happens that a certain 
quantity, of aaund timber from an old house is to be made use of, in the sh 
ef beams, joists, &c.,.and the old beams and: joists are apt to be immediately 
applied to the ground flour, which is.a great mistake. An instance of this 
having occurred’ within my knowledge, I must give a minute account of facta 
andl consequences in order to bring them to. bear on the points which are un- 
derconsiderstion. 

The front of the house faces the weat, and consists of to principal rooms 
extending lengt ‘to the right and left of an entrance room, the floors 
carp Noy nah stepa above the ground; and [ om pretty sure that the joista, if 
mot the beame:alao; were of uld timber: the boarded floors were of the best 

¢ oak, prepared and finished in the most careful manner. Beneath these 

front. rooms there are no cellars, but arched ce}lurs exiend under all the back 
roums. which appear to have prevented the evil that 1 am about to describe 
as havit:g oceurzed is the floors of the two principal rooms, 
in the course of twenty or weny ve an fram the eagle of the honge, 
the deal skirti ou the outward walls were found to huve decayed, 
icniarly on the west, and the floor sunh nearly an inch in some places 
rom the skirting-boards. 1t was evident that the joists had failed at their 
insertion into the outward. walls. The floor was then talien up for an-open- 
ing auficient to adenit a man-with a lighted candle, who crawled on hie hands 
wad knees under the floor, to ascertain the extent-of: the misehief: the-para- 
sitie plant or the dry-rot had wot so greata footing, that it became a question: 
whether the -whole-of the two floors ought not to-‘have been tuken up; but it 
was. at length resolved to: try the effect of a less expensive operation, which 


Hi 


ectly dry, and 


at the time, after a lapse of ten or fifteen yexrs, seems to ‘have an- 
awered: perfeetiy well. Several new oak joiste-were placed: crossways beneath 
thoes which had partially failed, and as nearly as conveniently might be to 


the decayed ends of those joists which had wholly or in part lost their holds 
upon the outward walls, propping the new joists with bricks, slates, and 
atone ie and the skirting-boards were then replaced in the manner before 
e ; 
Bat the:thingrawwhich the: greatest reliance isto be- placed was the pre- 
ration to be made fur the circulation of air beneath the floors: plates of 
fron were cast three Inches square, perforated with many holes of a quarter 
of an inch diameter,four of these plates were applied to each of t 
‘Tooth, two distantly from each otiter, at the two cutward sitles of the walls, 
helow the floors, and twe onwither ale of the fireplaces inthe floors, whereby 
acoutinual cireulution of airy was established, and has ever since been kept 
pe and | conceive that the progresrof the dry-rot is stopt, while the aupply 
airy required for the fires is materially. assisted. 
The disagreeable moukly smell of dampness accompanying the dry-rot was 
etidest on As doon'as the floor was opened, and: contittiedt‘td bé less and 
le-for‘months, of perlaye: 
Be 


two 


‘ 


ears, through the emull-grates;; but 
these xiear:the ‘fire-places: were occenionally: the grates. had’ better 
have been made uf one-third or ousfourth of awinch-thick. 1 sha 

wing forward-ouly: one. mom instance, t prove'that confined moisture isthe 
come of the dry -rot, and I.must:agsin be-very minute, that | may be the bet- 
ter able ta support my suggestions when.I attempt to apply them to-general 


P’Roent the ‘year 1820, or a little later, there was occasion to build a new 
sitting-room at a darm-house,. aval chealte was OVot & 
roofed-es a shed or lean-to: the vew floor wae approached by faur ste 
Of the Mitchen, id watis-were built of rubblé-atone'el 

stecot- the roo i TOR, Fin. by IT NR. Fin=-the thier: overt shipe, and 
four totwo feet nbipns the 


odltex: from: die-wertin 





Tetnidy. Chiareb, fov ventilating the:parts | 
the decay of the wood coming inte | 
raneous, I am not | 


propsted to say whieh te cau t of the other; 
— ok that the severity: of the plant takes. preee of the dectruction of : 


| rapid, I can on! 


: the attention. o 
the slightest conception of the great saving effected by the 
cellar; then | 
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an inches thick, the 
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ground, whiltageate of even biches square ventl~ 
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) itaelf, een were ‘cut out of sound poplar, probably the upper of 
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inferlor parts of trove, and between the joists -mesehisting ett of wood tirmay 
port short pieces of boards for grouting'ix the.asnal ~wy iof-counteraiel 
il of te bet quale” laid with inch poplar boaadé well genpened, planed, © 
In the course of afew months, I Lellove, thie ‘floor joists, bulls, Bic, were 
exitively decayed, excepting a fow: feet near to the door ont of the kitchen, — 
which were only partially so. Altbavgh, I beHeve, that the decay was-yary 
astert from recollection of some other particaler cone 
ve course of three years the room was built, the one flodr . 
laid, that floor'decayed. and a new floor put up, which is perfeotly sound: at 
the present Lag ; gi sy gig than 17 years. - oe 
: present Reor is mie oak beams und joists,.and very geod poplar 
boards, en ay oes ur jaths and piaister ister ‘ieee. ae ee ee a 
The way-1 would aceount for this extraordinary instanee of dry-rot is, that 
the walls were damp whew the. first-mentioned fluor was-laid, and that 
counter-ceiling was. very damp, that the boards wore dry and closely’ fitted, 
that 2 fire was taney (if ever) used. in this room, and that the s of the 
dry-rot was extremely swift, ay i¢ would be in any case under umiler cieoun- 
stances of confined mvisture, a, 
I may mention chamber floors of poplar boards at the present time, over'a 
considerable extent of kitché and other offices, which have beet laid down 
for thirty-five years, and are as sound now as they ever wore; although 
have seen poplar boards used as windew shelves in inferior apartments; avid 
in some other ways, which have gone into. complete decay, grub-eaten or 


otherwise, in the course of a fow years. Re ce 
The reader who may have waded through the details of facts, whieh I hiya 
conclusions drawn 


thought necessary for my purpoue, may wish to have the 

from them recapitulated in afew short sentences, as thus:—That wherever 
joiner’s work is to_be fitted to newly-built watis, there should be’ means 
taken for the circulation of a little air, That the beame and joists used for 
the ground floor of a house should be of Britisl: oak,-lavel; or best forei 
deal. That the ends of beams or joists inserted. into the vutward walle.of a 
new house, on the ground floor, should: be caseil with skeet lead, zibe, or 
cast iron, ai] impervious to moisture, but not too tt - for four of 
the sap’s producing confined moisture; or they might be secured at their 
ends with cases made on purpose of fire-brick clay, or « 
to moisture. { have used cast-iron sockets and fird-brick 
fectorily. That the wooden ribs-upon which. the lower ooo 
boards are to be nailed should not be in continued lengths, withent- some 
intermission. That wherever floors are laid with stone bricks,.or slate flagty 
the skirtings should be made of slate-flags from three-quarters of an inch te 
one inch in thickness, with one sawed' edge. That in servants’ hats: and 
other offices. where it may be desirable fur the skirting or dado to attentl to 
the height of three feet or more, slate-flags of three-quarters of att inch’ of 
one inch thick, might very properly be preferred te wood, but capped witha 
grooved ledge of wood ; these slate-flags belng worth only about 9d,: the 


are yard ols 8 
"Man the rooms which have been affeotetl 


Many of the ghee oie respect a4 ete ce ai 
wi may, ¥ ore, a lal, or even - 
' bat: mitts yer Lay alluding to facts a 
or 


crous ; but when it is recollected that we have 
oceurred fifteen or twenty years ago, and which engaged attention onl 
the moment, | wish to state what is still to be seen; and more particularly 
to show, that there was nothing in the position nor: dimensions of the room 
last-mentioned, nvither door, window, chimney, nor any. other’ cireumstance, 
whereby such att effect of dry-rot could have been produced or 
ereepiy oy by the confined moisture, and to which alone the dry-rot is to 
attributed. 
A simple remedy for any grievance is sometimes unpopular. ‘and you may 
be agvised to pelson unwelcome bbs. phapi gel you would: rats, without con- 
sidering that peizon, like gun-powder or steam, is not a-thing to be played 
with.* Is it 110¢ more reasonable to trace a mischief, if poewsibie, to its causa, 
and by removing or counteracting. the cause, endeavour to. prevent or arrest 
the progress of the'effect ®’ Suppose that aship may be liable to dry ot, 
from © ed moisture and the sap ( juice) of uneeasoned timber,t the- 
remedy would‘ be to give a change atid. circulation to' the atagnant-atmosphere 
by ventilation: [ see no reason why dry-rotin a: ne tag not ibe prevented 
or attested by a sufficient number of small grates, which. have been used: s0 
successfully alout the floors of the two rooms ag above descri 
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ON THI RCONOMY OF RAISING. WATER FHOM COAL MINSS-ON 
THE CORNISH PRINCIPLE. 


Av the annual.meeting of the members of the Manchester Geological Society, 
held at their rooms, on Thursday, the 29th October, Mr. Fairbairn read a 
communication ‘On the Beonemy of raising Water. from Coal Mines on the: 
Cornish Principle.” In.introdacing his paper. tothe meeting, Mr. Fairbairn, 
after explaining the sections-of the engine and. ponsps made him for same 
elgian coal mines, said,.that the improvements introduced of late = inte 
the Cornish: engines, were of so important a natire aa to be highly worthy 

miners of. this district. They had not, till very lately, 
performance of 








* Cowesive sutlimate tothe known specific; minerat-or vegetable, for 
enting ire — oft se depctet fungi, and which, 7 believe, hes formed: 
Onle would: Joiee ieee naneoning, and be much fitter for, use, if it. wate 


1. Oak-would-require joss 
ent down-ia winter-instead of in spring. I recollect, some fifteen or twenty 
_ years myo, observing a sound oak plank in the gable end of 6 house which 
Wag undo separ sie of he map (gh ane boew ar he. burling 
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cylinder. which woukt amount to.7, 

double the amount of any tn the neighbourhood, chiefly trom 

of the expansive principle adopted in thiCornish engine, Mr. Fairbaim then 
ded with his paper, of which the following is an. abstract — 

“ The stvain engine performs so important & part-in almost all the transac- 


tions of man, where great power is eae soe the progressive (mprove- 
e to 


menta of this mighty agent,, indi e miner. must be re 
with interest by. all. By the geologist its improyement will be looked at with 
ditional pleasure, since by iis means he ia enabled to explore the earth toa 
much greater depth than he otherwise could have dune. For this reason, 1 
have Sught ‘Tf might not be out of place to give here some account of the 
progress of the steam engine during the last 120 years, mentioning the dates 
of jig leading Improvements, ee eee 
. * From thetime of Savery and-Neweomen. in 1707, to that of Boighton, in 
1717, it remained stationary, til] 1769, when Sme ton introduced considerable 
improvements U 
which amounted to 5,590,000 lbs., Jifted one foot high by a bushel of coal.* 
phese improvements continued; and the duty, in 1772, was raised to 9,450,000 


“Mr. Watt's a eal commenced in 1776, when the average duty 
was declared at 21,600;000—more than double that of Smeaton’s ; and. during 

e 1778-8, it was still further increased. 

“Tn 1779, and from that to 1788. Mr. Watt introduced the improvement of 
working steam expansively. which raised the duty to 26,600,000. From 1788 
$0 1812, few, if improvements were made in the Cornish engines ; and, 
provided we except the plunger pole. which was introduced about this time, 
£ question whether the Cornish engineers and miners did not retrograde rather 

advance during a period of twenty-four years. 

Tn 3814 considerable advances were made, which raised the duty to 
82,000,000lbs. During that year, Woolf’s engine, with two cylinders, was 
introduced, which again advanced the hity to 54,000,000 Ibs, 

°° Mr. Woolf, above all others, did most for the Cornish engines, by show - 
ing the advantages peculiar to high pressmre steam, and prepared for subse- 
bit improvements. Which led tv the present eflective sysiem of expnnsive 
working. 

“ During a period of six years, from 1814 to 1820. Wovlf 5 double cylinder 
engine maintained its superionty. and gave a higher duty than any other. 

“ Woolf's engine, in process uf time, gave way to others of a better con- 
struction. They were intr: duced hy Captain Samuel Grose, whose ex peri- 
ments upon the generation and preservation of heat led to great improvements, 
and ultimately established a new era in the history of the Cornish engine. 

“In 1826, Captain Grose’s engine, at Wheal Hope, attained a duty of 
$2,010,000 Jbs.; and, in July of the following year, one of Mr. Woolf's single 
cylinder engines performed the unprecedented duty of 67 million. — 

“From this time Captain Grose’s improvements were appreciated, and 
ay introduced ; they led toa sti}! greater advance in the duty, which 
this ic reached as high as 87 million |bs. . 

Messrs. Lean and Brothers repert the duty of a few of the Cornish en- 
gines at this time as follow :-— 


: Millions lbs. 
Wheal Towan Engine ....cccceseucaaces .» 87:0 
Wheal Hope ...... iGo Goteueweusaue ccscee 748 
Consols... @oetosbsteoevetsatepavnrerague @eunesaeon 67°6 

: Rinner Downs ean eeeranveen eoeoeeneswantega 63°5 

i Consols Sb eanteseteentanoerneene sene e 617 
Consols.....0 eeses Gevpenoeusesesraehoenrseeons 61-3 
Whea} WOOF vscieteineencetesus cavees oeae 61°l 
Wheal Towan, (Druce's)..ccossccsssesceee S94 ‘ 
CONRUIE: « 6ocs cceceeececccessancdtse senses 58°4 
POldIGE sis bio bsansscsvalesdedenseneve 57°8 


Wheal Vor eeGrpvanseseeaeaeopatevpureneeorvraevreoga §1°9 

. + These give a mean duty of sixty-four millions of pounds. 

if nocbioe remarkable took place til! 1834, when the duty was raised tc 
96 millions Ibs. Since then, it has continued to increase in the ratio of 90, 
cba a sg a : and durin ng last apnea of ve ss bl ie pir hia 
at Glasgow, Mr. Tayior reported the present duty at the unequa orm- 
ance of 123, ve rl i : mete 7 

“ Having briefly stated the progressive improvements that have taken place 
in the Cornish system of pumping, | wculd now direct the attention of the 
Society to the impurtant results which these improvements have produced. 

» © The quantity of coals consumed by all the engines working at the mines 
iss Cornwall, in the yenr 1835, was, according to Messrs, Lean and Brothers, 
1,669,421 bushels. Nuw, if we compare this with the number of bushels 
which ‘would have teen consumed to produce the same power in 1814, we 
should have, for the consumption at that age 4,040,878 bushels, making a 
aaving of 99,185 tons; which taken at 172. per ton, (the price of coal in 
Cornwall,) we have the enormous saving of £ : 

“From the above facts, 1t cannot be doubted, that the improvements in 
steam engines, and the consequent saving thus effected in the consumption of 
fuel, are matters of importance. Even in districts where coal is cheap, 
it is a consideration well worthy of attentiun ; and we are assured by geola- 
gists, (bat the coal of this country, although abundant, will not last for 


ever," 

~ tn the course of a very interesting discussion which followed the reading 
the a Mr. Foirbairg said, he might mention that so great was the ong 
from the im waved system of working the Cornish pad ia that it was not 
improbable that, in this neighbourhood, we might come back to the old sys- 
tem of power fot factories. Lf the duty performed by the Cornish engine was 
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atmospheri¢ engimes, the average duty from fifteen of 
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so- much more than, that of any Jactory ‘yaaine ip this Gairiet itmight be - 
desiratile dohave 2 Corniah angine connected whh.s guinrewbonl ia ee : 
nervy. shoe, Pee car One ee Coy es re ae ee er se aa 
My. Boothman-—Why not, apply it to rotatory motion ?—Mr. Fadebaira 
waid, that it would ie sly to ay thing where .the foree required was con. 
stant. The value of the thing lay in overcoming the inertia of matter: * The 
Cornish engine first raised a weight. and then, ‘by the descent of that weight, 
it ralzed the water. That was-tlie whole sectet of the Cornish engines. ° . | 
Mr. P. Clare asked if Mr. Fairbairn had made a caloulation of the effective 
force of the engines in this beurhoud, 60 és to. afford a-compari, 
son as'to the combustion .of coal by them with that of the Corniah eugines:?*- 
—Mr. Fairbaim sald, he-had done so, ‘The consumption of fuel in our’ best 
condensing engines here was 10 lbs. to 12 lbs. per horse Pony yl hour, while 
the consumption of fel by the best Cornish engines was only 2$ lbs, per horse 
rer per hour. In other words, we consume four times more coal than the 
arnish engines In producing the same effect. The circumstance was most 
extraordinary ; but the facts were before the meeting. Thé returns of the 
duty performed were regularly registered in Cornwall, and published monthly, 
so that any gentleman migfit see them, In reference to any ‘period ; and bs 
would be found, that the performance ef the best Cornish engines (for he 
not. in rcference to this question, speak of the average duty).did nut exceeda 
consumption of 24 Ibs. of coal per horse power per hour. 
A Member asked whether there was not some doubt as to the accuraey. of 
the calculations of the duty performed by the Cornish engines, and as to the 
mode of estimating them ?-—-Mr. Fairbalrn said, that the calculatiuns wére 
made upon the area of the bucket and the length of thestruke. He was aware 
thet doubts hod been expressed as to the accuracy of the caleulations ; but 
they were backed hy such authorities, and the returns were so numerous and 
regular, that he thought their general accuracy could not well be doubted.— 
Member observed, that a small quantity of air coming up the pumps 
would make a difference —Mr. Fairbairn: Nu doubt; but still the engine bas 
to life this great meen of all the pumps and iron work, and the plungers, 
which must be lifted by the force of steam. He had a return from Mr. Wick- 
steed, of the Rast London Water Works, which was not a pit at all; but the 
Cornish engine there was used to raise water for ibe supply of the eastern 
art of London—whieb return gave a duty of 118,552,475 ths. raised one foot 
igh ; the consumption of fuel being 2 41bs. of coal per horse power per huur. 
course he did not speak of the duty performed by these Cornish engines 
from his own knowledge. but he had every reason to believe the returns anb- 
stantially correct.—The Member sain, he believed some doubts had been re< 
peatedly thrown on the method of calculation. —Mr. Fairbairn said, that some 
ears ago he had been present at a discussion on the subject in the Society of 
‘ivil Engineers, when great doubts wera expressed, but further documenta 
were brought forward to prove the accuracy of the calculations. However, 
taking the consumption of fuel by the Cornish engines to be 3 lbs. per horge 
power por hour, that was a very great diflerence, as compared with our factory. 


engines, : 
Mtr. Faton Hodgkinson thought there had undoubtedly bean ide impravee 
ments made in the Cornish engines. chiefly the result of the adoption of the 
expansion of steam, which they had not Leen used to any great extent in this 
neighbourhood, at least till ey recently. Whether the returns were quite 
accurate or not, no one could doubt that the improvements were immense. 
He thought the p'an of making the engine to lift the pump-rods only, and 
then the descent of the gl Bee ing up the water, seemned ta be a cone 
siderable improvement in adaptation. Again, whether Mr. Woolf's plan of 
the expansion of stern, or that of Mr. Watt, expanding it in the same cy line 
der, and cutting it off when ata distance of one-fourth or one-fifth down, 
were adopted, (and it was a question as to which plan was the best,) in both 
cases there was a great improvement upon former methods. These tmprove- 
ments bad strong Vesa upon geology, for were it not for these engines, 
they could not investigate the strata in mines, for the water would drive them 
out or drown them. These engines, by draining lakes, might enabie the 
geologist to obtain a great dea! of information he must otherwise be without. 





PROCEEDINGS OF SCIENTIFIC SOCINTING. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
Tenta Muerinc.—Seplember, 1640. yas 
(From the Atheneum.) 
Sxcrion G.-MacHanicaL Scrence. 


Mr. James Milne gave an account of an instrument termed « Gaz Reguletor, 
of his inyention, by means of which the length of the flame is equalized, 


notwithstanding the variations of pressure that occur, and s considerable sav- 
ing in the consunrption of gas is effected. a ota ee 
r. Coles on Carviages.—Mr. Coles propores to introduce friction ' 


wheels ; and that, excepting the first and last carriage in the train, the car- 
ries run on fwo wheels. He also proposes a stéep-rail at the curve’ .. 

or ad ‘ a - : 7 : re 
“ On the Turbine Wateraoheel,” By Prof..Gordon. © 
The fundamental principle upon which the constraction of ths’ Zwrbiaé-- 
Fourneyron is based, is that by which the maximum of useful effect 4a obtained 
from a given fall. of water, depending on the relative of. the: -wates . 


and its recipient, which onght to be such that the water enters the wihige}: 


einen haernersintetcenanansncnealmmamninnintaienrinanomnninenntinmaianenasstiiahireatindinnasiiion: + 
* Gee Mr, Wickstenl’s report in: the Journal for Jauiary-liet, ‘plige- Toki’ 
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dion ts 
its side, the phate made to enter-from the interior of the wheel 
juiler elroiunferenve of the crown, flowing along the biickets, and escaping at 
the outer cireumfetince. Then centrifngal force becomes a substitute for the 
Of-grasity. A drawing was here exhibited of s Turbine of about 5 horse force 
power, the fall being 5 feet, and the ex 


& was explained that the Tu consists essentially of-—1. A re- 


sérveir, the bottom of which ia divided into radial compartments by curved | 


Lye ving to guide the water to take a particular direction of efflux. 2. 
. ‘ireular sldice, capable of nicety of adjustment. 3. The wheel with curved 
backets, on to which, when the sluice was raised, the water entered at every 
polnt of the inner circumference, and flowing along the buckets, escaped at 
every point of the outer circumference. This latter 1s a characteristic feature 
in the Torbines of Fourneyron. Reference was made to the principal Tur- 
bines erected in France and Germany,—particularly to that at Inval, near 
Gisors, and those at Miillbach and Moussay, as illustrative of their use for 
falie varying from 9 inches: to 10 feet. And, again, to those at St. Blasier, 
in the Black Forest, aa instances of high falls,—-ihe one being 704 feet, the 
other 345 feet; the one expending 5 cubic feet per second, the other 1 cubic 
foot per second; the one being 56 horse power, the other very nearly 60 
horse power ; the one giving an efficiency of upwards of 70, the other of up- 
wards of 80 per cent. of the theoretical effect. A drawing of the latter was 
exhibited-—~full size. It is 144 inches diameter. Its extreme depth or breaei 
is “225 inch, or less than }. It makes 2,200 to 2,300 revolutions per minute. 
It serves @ factory, in which are $,000 water spindles, 34 fine and 36 coarse 
carding-engines, 2 cleansers, and other accessories, The conclusions drawn 
by Morier from his experiments on these wheels with the Break dynamwome- 
ter, or friction strap, are these :-—1. That Turbines are with equal advantage 
applicable for high and for low falls. 2. That their net useful effect equals 
70 to 78 per cent. of the theoretical effect of the power. 3. That they may 
work at speeds varying from 
33 V : a6 V 
a= —p- tone —, 


Where n=«number of revolutions; Ve«velocity due to fall; R= extreme 
radius. The useful effect still not differing notably from the maximum. 4. 
That they work at very considcrable depths under water, the relation of use- 
ful to theoretical effect not being thereby much diminished. 

Mr. Smith (Deanstown) said, there was much in the principle for very high 
and very low falls, and for varying falls. The principle had been long applied 
in Perthshire, but in that part of the country a great velocity is obtained at a 
great expenditure of power.—Prof. Gordon stated, that for all falls above 50 
and below 10 fect, the Turbine is to be preferred.— Mr. Fairbairn: The com- 
mon water-wheel at Gisors, in France, was made by himsclf and comparative 
trials were made with it against the Turbine. Mr. Fairbairn was quite satis- 
fied, by Arago’s experiments, and otherwise, that the Turbine is a very im- 
portaut machine, and gives a result of 70 to 75 per cent. of the theoretical 
effect.—-Mr. Smith proposed, that as he had peculiar facilities for experiment- 
ing on the snbject, he, along with Prof. Gordon and Mr. Fairbairn, should 
investigate. the comparative merits of the Turbine and other water-wheels 
before the next meeting of the Asyociation. 


“ Gn producing True Pianes or Surfaces on Metals.” 
worth. 


Surface. platea were exhibited, intended to illustrate the proper mode of 
prepating surfaces where great accuracy is required. If one be put upon the 
other, it will float, until by its weight it has excluded some of the air, when 
they will adhere together with considerable force. These surfaces were got 
up without grinding. The only operations performed wpon them were those 
of planing, filing, and scraping. Practically, the excellence of a surface con- 
sists in ‘the riumhber and equal distribution of the bearing points; the more 
numerous theee are, and the nearer together, the more perfect is their action. 
But, if a | ey surface be carefully examined, the bearing points will be 
generally found lying together in irregular masses, with extensive cavities in- 
tervening, The cause of this irregularity is evident in the unmanageable na- 
ture of the process. The action of the grinding powder is under no control. 
There are no weaus for securing its equal diffusion, or for modifying its ap- 
plication with reference to the r condition of different parts of the 
surface ; while the practical result is, that the mechanic eae the proper 
ust. of the file, knowing that grinding will follow, to efface all evidence cither 
of care or neglect. In various departments of the arts aud manufactures, the 
wart of improvement in this respect is already felt. The valves of steam 
engines, for example, the tables of printing presses, stereotype plates, slides 
of. all i a degree of truth much superior to that they now possess, 
fot want of which there is great waste. constantly accruing in time, in steam 
power, in wear and tear, and, above all, in skill misapplied. The improve- 
ments do much to be desired will follow upon the discontinuence of grinding, 
The. surface plate and aon tool ‘will then conic Into vogue, and a new 
field-witl be opened to the skill of the mechanic. Supposing him. to be pro- 
vifted aritty & trae surface plate, he will find no difficulty, after a little practice, 


By Mr. Jos. Whit- 








in-bringing up hig work+to the required nicsty. ‘For this purpose he will find 
it adyenta be yen py Abang toul cede from & three-sided file, and 
car’ Oa & .atone, the use of whilch mast be frequently 


. saatter, such - 


ok Hight at 
Over the surface plate, and the work in hand applied thereto, 


friction will 






wit shock, and quits it a withbut ‘velodity: i ‘A notin of its construc. . 
wisaly reatlity be: formed, ee supposing an ordinary ‘water-wheel ‘sid ‘on 
by the » Mr, Scott Russell presented the 
Veseels : the members of this Committee were Sir John Robisen, Mr. Smith, 


diture of water 20 cubic fect per . 
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mechanic where and how to operate to the greatest advantage.. ie 
‘of the Committes On the Form of 


cause the prominent places to be marked, which will instruct the experienced 


(Jordan iil), and himeclf. 

Since their appointment by the Association, the Committee bad been con- 
stantly engaged in carrying out the various investigations committed to their 
charge; and it had been their earnest desire to discharge their duties in such 
@ manner as mnacmpaetel& to settle the many important practical questions in 
naval architecture which were matters of uncertainty and dispute, especially 
in reference to. steam navigatioy. The importance of precise knowledge in 
constructing a mercantile navy, ships of war, and steam vessels, was reckoned 
sO great, that in almost all civilized kingdoms experiments had been under- 
taken at the national expense, and Italy, Spain, Sweden, and France had ob- 
tained by those means a very superior knowledge of the principles of the con- 
struction of ships. In this country the labours of individuals had sup 
the only experiments of this nature; and it was matter of regret, that these 
were not of such a description as to furnish the ship-buikler with any certain 
foundation for rules of art. The new demand upon the invention of the naval 
architect by the introduction of steam power, had also contributed much to 
augment the disparity which already subsisted between the data of experi- 
mental hydrodynamics aud the demands of the practical builder of ships. It 
had also been thought not improbable, that certain singular phenomena in 
hydrodynamics, recently discovered, might considerably modify the views 
hitherto entertained of the nature of fluid resistance; and the Association 
had, therefore, resolved on the appointment of this Committee, for the pur- 
pose of giving this subject a thorough and searching examination. The first 
subject of concern with the Committee, was the mechanism by which to con- 
duct experiments on a scale sufficiently large to render the results of practical 
value, and at the same time sufficiently manageable to free the experiments, 
as far as possible, from elements foreign to the immediate subject of examina- 
tion. It was desirable to obtain, for experiment, a force capable of moving 
the vessels subjected to experiment, through the water with an uniform force 
and velocity capable of being continued for a considerable interval of time 
over a considerable length of space. All the forms of apparatus hitherto 
adopted for the purpose of experiment, were examined with the view of 
adopting the best. None of them appeared fully to answer the end in view, 
and it became necessary to invent another and better apparatus for giving 
motion to the vessels. This had been found: a simple contrivance of Mr. 
Russell's had been adopted, by which a force, perfectly uniform, could be ap. 
plied without inconvenience throughout any given space, free from the usual 
errors of friction, rigidity, &c., which had become interwoven with the results 
of former experiments. This apparatus he bh anew) as an engine of experi- 
ment so important to the future acquisition of knowledge of the resistance of 
fluids, that he was desirous to communicate it to the distinguished men around 
him taking an interest in the subject, in order that if it met their approba- 
tion, they might avail themselves of it in future investigation. He then pro- 
eceded to give a description, with illustrative drawings, of au apparatus by 
which experiments were made of from a smali scale up to 100 feet in length, 
over a sheet of water from 100 feet to half a mile or a mile in length. For 
each scale of experiment, strings, cords, and ropes of various thickness were 
employed; and for the most delicate experiments, a slender Indian fibre, 
brought home by Sir John Robison, had been found most useful. Two 
chronometers by Robert, of Paris, also brought over by Sir John Robison, 
were employed with great advantage, as observatious were obtained which 
could be depended on within two-tenth parts of a second. The next point 
to be determined was. the general method of conducting the experimental 
inquiry, so as to elicit the mcst valuable truths, and those most apposite to 
practical art. For this purpose the niost eminent ship-buileders were consuit- 
ed, as to the points upon which they most wanted information, and were re. 
quested to point out what were the forms of vessel which they would wish to 
have tried. More than 100 models of vessels of various sizes, from 30 inches 
to 25 fect in length, had been constructed. These were drawn through the 
water with varions velocities, and at different degrees of immersion, to a3 to 
determine the resistance of all the various forms that might be adopted in. 
practice, and cnable the builder to adopt the form best suited to his purpose, 
A large pile of papers, Jaid on the table, contained the results of the experi- 
ments, which were still continued. Of these experiments, different series 
were conducted with very various objects. One class regarded the transverse 
sections of ships; another the water-lines of the how; another the water- 
lines of the stern; another the form of ribband-line and of buttock-line; 
another class, the place of greatest breadth, and 20 on. From these experi- 
ments it resulted that vessels might be made fuller than usual at some points, 
and finer in others, with great advantage, A peculiar class of lines, called hy 
Mr. Russell ‘ wave lines,” appeared best adapted for high velocities both in 
smooth water and at sea. It aleo appeared, that the manner in which the 
particles were displaced by a movin body, and replaced themeelves after its 
passage, was vory different from what was generally supposed. There alsa 
appeared to be three different conditions of fluid motion and resistance, Key 
companied with distinct charactéristic phenomena: motion slower than’ that 
of the wave—motion on the wave--motion on wings of water. The last 00- 
curred only at very high velocities, and when two high and beautiful films of 
water: themselves in the air, and carried the boat as on gossamer wings 
along the snrface of the water. Mr. Russell‘concluded the-réport, by stating, . 
that the experiments would soon be published, and submitted to the examina: 
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that of verbal description. He Soc fa 

mee had gone far to fill up one a Pibe t destderata of. pieerpe science. 
Me Johan ' m stated, that the merit of end conducting 


bi to Mr. Russell.——Mzr, Arch, ‘fgade some ob- 


sarcaits ns, Aisputing the mathematical a a ter atte illustrations - 


rar fasibage wipe Hoseell: hat the physical effect differed 
in:this ‘instance’ from the math: t theory.-tho Rev. My. Brodie had 
a, st. nearly the canee igucite-as Mr. Russell bad by ex- 

My, Russell would ditect his attention ts the 
ee ee Mr. 

Jed to suth curiiue conclusions, sa te make him 
aoe come mistake: he was, therefore, ausious that Mr. Russell ahould 
prove their acouracy by his delicate. experiments. 


“On the Eoonomy of Reihways.in respect of Gradients.” By Mr. Vignoles, 
Mr. Vignoles stated. that this was another subject, in addition to the fermer 
que:on, timber selected from a geueral work om the Principles and 
Yoonomy of Reilways, which he was preparing for publication. Looking to 
the great cost — railways, he had turned his attention to a comparison of the 
waa af railways, with the price paid for various degrees of 
imed asserting that sharp curves or steep gradients were 
preferable to oop level lines, but he would endeavour to show thut 
might be and had been constructed, on which trains 
sufficient for the trafic and public accommodation could and did move at the 
same;.or nearly the same velocities. and with little, if any, additional expense. 
Qu.an average, the hitherto asoci:uined cost of the principal liues might be 
divided thus :-— 


Land . wescees 10 per cent. 
Stations and carrying “eateblishmeut.. ee ‘s 
@enespowpeeeeee pees ezua ee 0 
Iron Saosin 210: 
Works of construction proper .. on BO 
100 


i 


r 


; of course, these items differed considerably in various railways, but 
it t he said that the works of construction constituted one- 
of the whole first cost. He left out, on the present occasion, ali con- 
ehiteration of the saving of any of the items, except as to the works of con- 
struction; thoagh it would ee to 
the extent. of at least one-talf. | les stated that he had analyzed 
railway expenses of working , and had redaced them to a mileage,—that is, 
average expense per mi or oie per train, as deduced from several years’ ex- 
pevienve, and obeervations of various railways under different circumstances, 
with greatly different gradients, some of which lines were enumerated. 
Dnata grasan pi _ t traffic lines was, that the total deductions 
expenditure from pts was Se. per mile per train; 2. 6d. 
tle least, and 3e. 4a. highest: and that this ar seemed to hold 
‘af gradienta or curves. icular lines , frome local circam. 
stunces, différ in.detail, hut he was satisfied that the following detail was 
fait dverage upproximation:— 
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were’qnite independent eepe- 
cally-et, on the North Union Railway, a line which had 5 miles out.of 22 in 
tie ‘gradients of 1 in 100, or nearly 53 feet per mile, the total expenses were 
Tees than on the Grand Junction Railway, and several other lines. Mr. Vig- 
neles: then proceeded to ilinstrete, by diagram, the mode in which the 


enonpmy "1 t be made in the works of construction, on what be called the 

fret the cecasional introduction of inclines of 50 and even 60 feet 

oat , if wot of too great «length ; and again, on the second aysteem, ly 
ventire series of severe 


i , such as those of 30, 35,.and 46 
Sek; On the firat system, be hed executed the North Union Railway; and 


hed aloo thus designed all the government railways to the south and weat of |. 


iter 


On the second system was the Bolton and Manchester: Railway, 
My, Nimmo, Mr.. Macueill’s government railway Hines to the north 
Ireland ; and. that bad lately altered the Dublin and Kil- 
‘the Doblix and Railways, from better but more 
dents, to those on the ‘second system; and Mr. V ales wens 
it to the: Dublin. and ; wa Railway; ae 
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. are the pivote and caps on which.the needle snd caed:temverne; sd: ‘ 


troduced aa advantage 
Nines, perce Pit be letd out a0. eee 
Sacteaee _— — populous, and. 
throa vogk rehired pean ninety districts... ae equdladed . hy: nie 
Soe that when.a continued stream of hea juatified.the expenad, 
he saw no pariah aps riage japan Talen adopted hitherte by enginaese 
for laying ont. railways, own- former opiuions and. practice... Ba 
aby daily sale il gecverg that, to, aceommedate. the: polis 
conreniance, the Post Office’ ments, and business in general,’ 
scarcely ance in twenty times-that.a locomotive augine went or with me 
than half its load, and in. general the e ines were-only worked up, t6. twos 
fifths of their full power: be was, conclusively of opinion, that, i 
was much cheaper to put.on additional engines on. extraordinary: eorssiomss 
and.on such principle railways should. be constructed the more ye 
mote parts of the country, so a8 to be made in the cheapest possible manner, 
The possession of all the grofitable lines of railway by iecAs couepaatan wie 
likely to throw on the governinent the onus of con their lines through 
such districts, in which case esopomy was : 08, if not te be. cone 
structed by the government, then was economy still more her phoney for 
Scotland, Ireland, Wales, and western and eastern England w 
ways, until some such system as those now pesculgess could be brought to 
bear in the laying out lines of internal communication. 

Mr. Roberta entirely concurred with. Mr. Vignoles with —_ to the. 
dients and. curves, as also to the propriety of the economy ore 
bridges, and so reducing. the price of conveyance to the ee 
being asked whetber,.in. the. appre of 1 in 100, on the North Union on 
any practical danger was to he apprehended, stated that no danger whatever 
was srrcienaed | and that, on 7 these gradients of } in. 100, the trains trae 
yelled down at full apeed, or about forty miles per hour. 

Mr. Jeffreys described a jfire-grate, exhibited in the model-room, which 
may be placed, he said, so far forwards as to be quite out of the chimney, 

and. radiate a two-fold quantity of heat inte the apartment; and yet there 
shall be no tendency to. send smoke into the room... By an addition, is ace 
cordance with the same priuciple, fresh air is introduced, warwi- 
ed before it enters the room. 


“ Tiber Bridges.” 

Mr. Mitchell observed, that Mr. Vignoles drawn attention to the 
subject of Timber Bridges, with reference w their application to the econd. 
mical construction of Railways, he be to report the resuit of some ¢x- 
perience in works of this nature in the ghlands of Scotland. About twelve 
years ago he had erected a bridge across the Spey, consisting of an arch ‘of 
100 feet span; another about aix years since of ¢wo arches of 100 foot 
with stone abutments and piers; a third across the Dee, of five arches of 70 
feet span, with timber piers; besides a number of others of smaller dimensions. 
Economy was the chief object in building bridges of this material. it was 
found they were one-third less expensive; that across the Dee with timber 
piers lesa than half: the period of duration he found to be from thirty to forty 
years; the accumulated value of the saving being more than equivalent o 

the stracture. In his opinion, viaducts of this material might be 
beneficially applied in the construction of railways, of course being suitably 
constructed to resist the violent action and heavy weighta of radway: ng 
He was giad to hear that Mr. Vignoles that reibwaya tight be 
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Sevel ans ‘tétepered “ii the ‘thanner récommended ‘by etinent instrument. 
wmualcers, wate plac sahalorier ailigaelibry ening ‘and to these again Captain 
Johneen : Certain contrivances of his own, auch-as rubbing a steel pivot 
' ett sal.aunnonisc, then dipping it ‘into.sinc jn.a state of fusion, and after- 
wands .chatging theextreme:point. Same ‘specinens he coated with a mix- 
of powdered white, oil of tar, and turpentine ; and others again were st 
fa'zine pillars, having small xinc caps, through which the extreme point of 
the. pivot ded sitter the anumer of ‘black lead through pencil tubes. 
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The whole of the specimens were then placed in a cellar, occasionally exposed | 


6 the open ‘air, exxintned from time to time during more than half a year, 
and their several states, ‘as oxidation, duly registered. ‘Without 
—— the details of this register, the general result was, that not any of 

6 kinds of steel pivots used in this trial, except such as were coated with 
sinc, remained’ ec from :tust, while the pivot made of the “native alloy” 
whioh is feand with platinum, completely retained its brillisucy. Captain’ 
Jehnaon then applied a more severe test to this singular substance, first, by 

stitpimtic acid, and then nitro-muriatic acid opon it; but even uader 
: he could not ‘observe that-any change had been effected, although 
the blade of & penknife, subjected to a atmilar process, was rusted to the cen- 
tre. . enumerated the facts respecting the trials to which he had sub- 
jected this curious material, Capt. Johnson stated the conclusion that he had 
eome-to, namely, that it is sufficiently tough not to break, and hard enough 
net to bend, under the trials to’-which it ‘would be /airiy exposed ; and that 
Alike free from magnetic properties and liability to oxidation from ex- 
posure to the atmosphere, it possesses the requisite qualities for the pivot of 
the mariver’s compass; and he could not but anticipate that, when fitted 
with a rmby exp to correspond, it would be found greatly to.improve the 
working. Besides the application of this substance for compass pivots, Capt. 
Fohneon stated that it might probably be found advantageous for other in- 
struments, and especially for the points of the axes of the dipping needles 
fitted, on Mr. Fox's pian, for use on board ship. 

‘Mir. Hawkins has used this “native alloy” for several ycars in tipping the 
points of pens, and ‘not's single instance exists of any of ‘these pens showing 
the least sir ease of wear. He tried native alloy on 2 cap, in comparison 

‘WH niby, when he ‘found that in the same circumstances, the ruby was 
ground away ‘with diamond dust twice as rapidly as the native alloy. He had 
made engravers’ tools of the same metal, and when made too sharp they can- 
net be blunted on the Turkey atone, bat only ‘by diamond dust.—Sir J. 
Robison could bear testimony to one of Mr. Hawkins’s pens, which he had 
used for vears, not being at all changed.—Mr. Hawkins stated that this alloy 
covsists of native crystals of osmium and iridium in conjunction with plati- 
um. 


Mr. Lang “On an Improvement on the Air Pump.” <A lettcr from this 
ra wes read, but from some mistake, the paper itself had not been 
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INSTITUTION OF CIVIL ENGINEERS. 


“4 On the Properties and Chemical Constitution of Coal, with Remarks on 
the Methods of increasing its Calorific Effect, and preventing the Lose which 
ccours:duriny its Condustion.” By Charles Hood, E.RAS., &c. 

Jt. appears that, previous even to the invasion of the Romans, coal -was 
used asa fuel fn Great Britain; but auch was the prejudice against it, that 
wood ‘was .the eae én we-among the higher classes until the 

ig the supply of it diminished so considerably as to 
Nees aga aud from that time the increase in 


sels oe ree 
_Previously.t0-the seventeenth century, the smelting of iron and all other 
— ‘hy charcoal; but the attempts of Sturtevant end Ra- 
vensow.in 1619-13, avd of Dudley in 1619,.to introduce the use of coal or 
eoke-in blast farances having proved the possibility of success, the progress 
of the inmoeation, though slow, was certain, end led to the transfer of the 
ivon works from many of the original positions. in the midst of forests to the 
obal, distrigte where. they.ane now placed. | 
 The.suthor-nossiders ‘bia-nubject under three heats -—lst, The chemicel 
cter and composition of coal; 2ndly, Its properties as a combustible ; 
and ply, Fe nature and application.of its various gaseous products. 

Yet. {Phe opinion that coal'is'a compound of carbon and bitumen has been 
objceted to by some chemists, on the ground that by no process hitherto 
purwued.in. analysoa das it been possible to.resolve it entirely into these two 
substances; even at « low temperature a quantity of gaseous matter is thrown 
off, aud ot an elevated degree of heat.an evident decomposition of the bita- 
mew tikes place. ‘Even anthracite contains a small portion of volatile matter, 
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anthracite is not fusitle, nor will tt chatige tte form! unill 3 is exposed tos 
mich higher degree of temperature. iui hace ee 
_ Feo tables of the analyses of different codls are ven Troi the authorities 
of “Mushet, Thomson, Vanuxem, Daniell, Ure, and ‘Beynault ;. ‘No. 1 showing 
the proportions of carbon, ashes, and volatile matter, with the spedific 
of the coal and ofthe coke; and No. 2’ showing the proportions of carbon, 
hydragen, azote, and oxygen. These tables show that the largest quaritity of 
carbon (92°87) is contained in the Kilkenny authracite, and the Teast quien. 
tity (64°72) in Cannel coal; and that the nature of the volatile matter grettly 
affects the quantity of coke—the aggregate quantity of the gaseous products 
of coking, splint, and cherry coal, being very nearly similar; while the qnan 
tity of coke obtained from these different species varics more than 45 per 
cent. 

The author then points out the continual presence of azote, which quits 
the base with the greatest difficulty; and also the affinity of sulphur, not 
only for the coal, hut.for the coke, as it is rarely found.to have been com. 
pletely expelled, even from the most perfectly made coke; the only cosl 
found to be even partially free from it being anthracite, in some species of 
which no traces of its presence are found. eek 

2dly. The application of coal as.a feel depends on the chemical reap 
Which it undergoes in uniting, by the agency of heat. with some bédy for 
which it possesses a powerful affinity. In all ordinary cases this effect is 
produced by its union with oxygen. ‘When coal is entirely consumed, the 
catbon is: wholly converted into carbonic acid pas and carbonic oxide, end 
the hydrogen into water in a state of vapour. ¢ atmosphere supplies the 
necessary oxygen for this purpose; .and in this state the produrts of the com- 
hination are nearly or quite invisible, both of them being almost colourless 
fluids ; if, therefore, any smoke be visible, it is the result of imperfect com- 


bustion. Some calculations are given to ascertain the amount-of loss that is 
sustained when the smoke escapes unconsumed; from which it appears, that 
with bituminous coal about 37 or 38 per cent. more heat is produced when 


the smoke is consumed than when it escapes freely. Many modes of con- 
suming smoke have been attempted; those which appear to have been at- 
tended with the greatest success are—Ist. Causing the smoke from the fresh 
coals to pass through or over that portion of the fuel which is more perfectly 
ignited ; 2dly. Supplying heated air to the top of the fuel, as well as adzilt- 
ting cold air through the ash-pit in the weual mamner; and 3illy, Throng 
a jet of steam into the furnace or into the chitnney. The various modes 
carrying into effect these plans are bricfly alluded to; from them a few gray 
be selected. Robertson’s plan was to wae inclined furnace bars, where the 
fresh coals were placed close to the fire-dloor, and being there partially car- 
bonized, gave out the gas, which, 1 passing over the mass of incandescent 
fuel, was ignited, and became active flame, thus economizing fuel and. pre- 
venting smoke. ‘In this and similar cases, by the slow distillation of the coal, 
a gas is produced, which not only inflames at a lower temperature than the 
dense olefiant gas produced’ by rapid ‘distillation, hut which only reqitires for 
its combustion a quantity of oxygen ‘never exceeding double its own volume, 
or ten times its bulk of atmospheric air, while -oleflant gas requires 4hree 
times its own vohime of oxygen, or‘fifteen times its bulk of atmospheric air. 
The elimination of a gas-which ‘barns with so small a portion of oxygen “is, 
therefore, the principal cause of the non-production of smoke-in furnaces .of 
this description. The second mode of consuming smoke is founded on the 
necessity which exists for a-large supply of air being requisite to inflame the 
gases given off from coal -by a rapid and intense heat; and this:is .eacom- 
Plished by introducing a quantity of heated air above the burning fuel. When 
a quantity of fuel is thrown into a furnace, the increased thickness of the 
mass opposes additional resistance to the passage of air through the -bars ; 
the temperatore of the farnace is lowered, and an increased volume of gas ‘is 
at the same time given out. If at this moment a quantity of air, beated-to 
the temperature of the gas, he admitted, the gus immediately inflames, and 
that which would have produced a dense black smoke ‘passes ‘off in ‘the -in- 
visible state of carbonic acid gas and vapour: of ‘water. Different geees ‘re- 
quire different degrees of heat to inflame them; and this explains the -easy 
combustibility of the volatile products of coal when the heat js so 
as to produce these gases which inflame et the lowest temperature. A larger 
quantity of air-is required at the time that-the coal is first thrown on‘ than at 
a subsequent periotl; therefore, when economy is stuilied, the supply of sir 
should be gradually diminished as the mass approaches an incandescent state, 
Tixe wee of heated air has produced moat important results in the manufacture 
of iren with bituminous coal, and aleo with anthracite ; ‘the latter fuel having 
been almost neglected mtil the recent ‘application of this principle of em- 
ploying heated air to promote ite combustion, althongh it is known to ‘be 
capable of producing perheps a more intense heat than any other 
naceous fuel, The rationale of :the third plan of consuming mnoke by-in- 
jeeting a jet of steam into the fre or the chimucy, is less obvious than the 
others. In 1665, Mr. Davies: Gilbert observed, that whenever the waste 
steam of one of Trevithick’s ‘engines was permitted to escape into the chim- 
ney, ‘the smoke from the ‘eval was: rendered invisible. Subsequent experi- 
ments confirmed thie fact; and it was supposed ‘that the steam, ‘being 
decomposed, furnished: oxygen to support combostion. The author conieuls 
thie opinion, and accontite-for ‘the effect ‘by ‘the increased draught, of the: 
furnace caused ‘ry’ tho jet of steam into the chinmey,by ras te copnislog 
‘into contact -with. the burning fact; frus:- . 
previous deficiency of oxygen to the fire;.and promoting’ the oanibystion. 
‘ke steam: t-only ebout heif the weight of airst-a like temperature, and the 
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power of all gaseous fiuids to aacend is “ invereely as the square roots! their. 


specific gravitics,” the velocity of its escape by the chimney, compared with 
common air of the same temperature, is about as 1°4 to 1; therefore the 
cowpound mixture of steam, air, and carbonic acid gas, will escape with a 
considerably increased velocity, aud more air must consequently enter the 
farnace. It eppears that about 10 per cent. of the total quantity of steam 
generated is necessary to effect the combustion of the smoke by this means; 
therefore, unless the waste steam only be used, the saving of the fuel must 
be reduced by this amount. Brief mention is made of the experiments of 
Mesers. Apsley Pellatt, Parkes, and the Chevalier de Pambour, proving that 
a given quantity of oven coke will produce as much heat as the coal from 
which it was produced ; and of the varions kinds of artificial fuels which had 
been invented, especially that composed of resin and peat coke, of which the 
author remarks that its combustion probably produces a mechanical effect, 
as the hydrogen is converted into water in a state of vapour, which escapes 
through the chimney with a great velocity, and cousequently a large quan- 
tity of air is drawn into the furnace, and a more perfect combustion of the 
fuel is the result. In the same manner he accounts for the necessity which 
exists for having the openings between the bars wider in a furnace in which 
coke is burned than in one used for coal. In opposition to the general 
opinion, he considers that less air is required for the consumption of coke 
than for coal; the carbon only requiring 24 times its weight of oxygen for 
its combustion, while the hydrogen contained in coal requires 8 times its 
weight of oxygen ; and the only reason that the openings between the bars 
are required $0 be wider in the former than in the latter case, is in conse- 
of the draught being so much slower during the combustion of cuke. 

Sdly. “On the nature and application of the volatile products of coal.” In 
treating this portion of the subject——many of the observations on which have 
been necessarily anticipated in the preceding sections—the author traces the 
application of carburetted hydrogen gas to the purposes of artificial illumi- 
nation from the year 1798, when its first successfa! application was made by 
Murdock at Scho; he then proceeds to Dr. Henry’s investigations of the 

enomena of its production and combustion ; the variation of the intensity 
of light obtained from carburetted hydrogen, due to the proportion of carbon 
contained in it; the difference in the gas obtained from different qualities of 
coal; the superiority of the illuminating power of the gas from Cannel coal ; 
and the still greater power of that produced from the decomposition of oil, 
which is 2 to 24 times greater than that of coal gas. He then mentions the 
other products of coal by distillation, such as ammoniacal liquor, carbonic 
acid and oxide, sulphuretted hydrogen, tar, essential oil, naphtha, petroleum, 
asphaitum, and other substances. The paper concludes by pointing out the 
advantages which would result from the production of such gas as is usually 
given out at the beginning of the distillation of coal, as it contains 2 volumes 
of gaseous carbon united with 2 volumes of hydrogen, and its luminating 
power is consequently more than double that of ordinary coa! gas. 


My. Parkes observed, that the quantities of air required for the combustion 
of different fuels as determined in the laboratory and on the large scale of 
practice, were frequently very different. It might be quite correct that a 
given weight of coal would require more air for its perfect combustion than 
the same weight of coke. There was great difficulty in ascertaining the fact 
practically, under steam-boilers, as the gases given out by the coal must have 
air supplied to them distinct from that which passed through the grate to 
ensure their perfect ignition, and many circumstances prevented the con- 
sumption of air from being exactly measured. Generally, be had found it 
necessary to use wider spaces between the grate bars for coke than for coal. 
In some late experiments very carefully made on a boiler invented by Mr. 
A. M, Perkins, equal weights of coal and coke required the same time for 
their destruction on the same grate, the apertures of the damper and ash-pit 
door, which were used to govern the dranght being precisely the same. Coke 
effected a greater evaporation than coal at similarly rapid and slow rates of 
combastion; end in every case the temperature of an oil bath at the foot of 
the chimney was higher with coke than with coal. It must, however, be 
remarked, that no process had been used to ignite the gases which escaped 
from the furnace uninflamed. He had tried different kinds of coke, cual, and 
anthracite at this boiler, and the same fuel in every instance performed a 
greater evuporative effect at a slow than at 9 rapid rate of combustion. He 
thought that much of the air which entered the grate of a boiler passed 
through the fire unconsumed, for want of time to effect a sufficiently intimate 
combination with the fue). lu some experiments lately made at Swansea on 
the properties of anthracite, lyr. Schafwatl had found from analysis, that no 
less than 40 per cent. of the products of combustion taken from the chimuey 
consisted of oxygen, yet he had effected the large evaporation of 11 Ih, of 
water with 2 Ib. of that fuel. 

Mr. Field stated, that Mr. Cooper had expressed an opinion that in the 
use of coke as a fuel, a less portion of heat reached the chimney than with 
coal, on account of the large quantity of unconsumed air that passed through 
the fire, owing to the open epaces necessarily existing between the pieces of 
cuch a dry fuel as coke; whereas in a fire made of binding coal, nearly the 
hi of the air combined with the fuel in its passage through the body of 

re. 

Mr. Pellatt observed, that although in practice coke appeared to require 
more air to support combustion than coal did, yet long experience had taught 
him to believe that when coal was exposed:to & rapid combustion, it required 
more air than coke. ; 

In answer to an observation that some experimenta lately made on the 


' Parey objected to the application of such 






measurement of the = air which entered the blast finaces of .Sir. 
Jobn Guest at the Dovwlais Iron Works imight bear on this ‘sabjiect— Mer. 
ts to determine the question, 
as the air is injected with considerable force into -a furnace) ‘there is: fre. 
quently ® great reflux of blast from the Tuyere when the fornace is working 
close; whereas when it is working open the flame at the top shows that the 
passage of the air through the mass of burning fuel is very free, and that: 
consequently a eg of it passes off unconsimed. He had found ja ‘his 
experiments on furnaces, that unless there was a redundancy of carbon, : 
and a deficiency of oxygen, there was no chance of making good iron, = 


May 26th.—The Paxerpent in the Chair. 


The following were balloted for and elected :~-Thomas Ilman, Joseph 
Chessborough Dyer, and G. S. Saunderson, as Associates, ; 

“ Ona new Mode of Covering Roofs with Planking.” By William Cubitt, 
Assoc. Inet. C. E. 

The roof iteelf is framed in the usual manner with principals and purlins, 
but without rafters. The boards intended for the covering are cut, by means 
of a circular saw, from planks 7 inches wide hy 2} inohed hick, in auch 
manner that each plank makes two boards, the one tapering from its centre 
towards the edges, the other from its edges towards the centre. The hollow 
boards are laid side by side, at intervals of 4} inches, and nailed to the pur- 
lins by their centres only, so as to admit of shrinking; the intervening spaces 
are then covered by the other boards, overlapping 13 inch on each edge, and 
nailed in like manner. The covering thus formed presents a eeries of alter. 
nate elevations and depressions, longitudinally from the ridge to the gutter, 
and consequently the rain falls off very rapidly, and a roof so constructed is 
easily kept water-tight. The author conceives this to be the most economical’ 
mode of using timber for covering, and he has adopted it extensively. The 
communication was accompanied by a model of the roof and specimens of 
the boards as they are left by the saw. 


“On Long end Short Connecting-vods for Marine Engines." 


A letter was read from Ardascer Cursetjee, of Bombay, inviting a discussion 
on the relative advantages of long and short connecting rods for marine 
engines. He was induced to make inquiry on this subject from some obser- 
vations in a communication to the Institution, relative to the engines of the 
steam tug the “ Alice” (Minutes of Proceedings, page 385). In that paper 
their superiority is in part attributed to the increased length of the connecting 
rods. This is the point upon which he requests information, as he conceives 
that the power of the piston upon the crank is the same whatever may be 
the medium through which it is transmitted, and the effect to be the same 
throughout a complete revolution, whether the connecting rod be or 
short, except that from the increased angle of a very short connecting red 
some additional friction is thrown upon the joints. 

On the general construction of the engine of the “ Alice,” he remarks, that 
engines of similar form are now used for pumping at ‘the Thames Tunnel 
under Mr. Brunel’s direction; and that a pair of engines of this kind were 
built by Messrs. Seaward, 13 years ago, for the “ Staadt Francfort” steam. 
boat, to ply between Francfort and Coblentz ; in this instance, the cylindera 
were firmly fixed to the bed-plate and sleepers, with the cross bars above the 
cylinders, thus having onc connecting rod only leading to the cranke, which 
he considers a superior arrangement to that of the engines of the “ Alice.” 

A drawing of the engines of the “ Staadt Francfort” accompanies the 
communication. 


A letter was read from Mr. John Cooper, of Dover, apse, ry effect of 
the worm {Teredo navalis} on several kinds of timber which heen éx- 
posed to the action of sea water. The kinds of timber on which the experi- 
ments were made were fir, English oak, and African oak; specimens of each 
sort, some Kyanized and the others unp ; having been tried under ex- 
actly similar circumstances on the piles of the south pier of Dover harbour. 
The results show that Kyanizing timber does not in any d protect it ; 
as, after exposure from December 1837 until May 1840, it was found that 
the worm made equal ravages among all the apecimens, The author also 
tried the process of saturating timber with copperas water, but did not find 
any good result from it. In July 1835, he placed under water some 2-inch 
oak planks which had been prepared with copperas; and on examining them 
in May 1840, they were found to be as much attacked by the worm as the 
worst speciinens of unprepared fir timber which had been exposed for a similar 
length of time. The African oak resisted the attack of the worm better than 
either fir or English oak. | : 
It was stated that Teak timber resisted the attacks of the worm and of the 
white ant, which destroy all other kinds of timber. It is, however, lable to 
injury from the attacks of barnacles. i " 
On the Corrosion of Cast and Wroughi Iron in Water.” By Robert 
Mallet, Assoc. Inst. C. E., &c. - 
COEGE- . 


This commanication is one of those forwarded to the Inetitution in 
quence of the Council having considered this subject a duitable one.to com-. 
pete for the Telford Premiums ; and the author having bees dong oil. in 
mang experinienta on this abject atthe requet of the Brith if 
refers ih the introductory pert of this paper to the contents of that repett, 
which maybe viewed aon “précis” of the state of our knowledge.op. the 
8 to the year. 1839, together with original. researches forming the lists. 

present results. This communication is socompaniad by.a mont ebay. 
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-pimachaaio are ‘of ivantediate use and inipartance of the engineer. 
: ies Of yWaults are altogether twelve in number. : The first five con- 
taint 286 date atid results of the chetnical or corroding action of ses dnd fresh 
er ont cant and’s fit iron under five several conditions, during a period 
of ayers antl ten 1s; tad these five series of experiments ure #0 co- 
erdinate with each other ‘as to form. one connected and comparable whole, 
whance the relative rates and absolute amounts of corrosion of cast and 
wroaght iron—by, 1. clear sea water, 2. foul sea water, 3. clear sea water at 
temperature 115° F., 4. foul river. water, and 5. clear river watar—may be 
ascertained. The corrosive action of water.and air combined produces on the 
surface of cast or wrqught iron a.state of rust possessing one of the five fol- 
lowing characteristics—-1, Uniform, 2. uniform with sddiaboat, 3. local pitted, 
4. legal pitted, 5. tubular—or of two or more of these characteristic condi- 
tions ‘in combination; these facts for 82 different specimens of British and 
Irish ‘test iron- pipet with their original external characters, mode in 
which they were cast, specific gravity, dimension and weight before and after 
immersion, ‘loss of weight per square inch of surface, this Joss referred to a 
standard bar, and the weight of water absorbed for clcar sea water—compose 
Table I, The four subsequent tables contain similar results for specimens of 
iron immersed under the other four conditions mentioned above. These five 
tables contain also the results of the corrosion of certain cast iron protected 
hy either of ten several paints or varnishes, the results of which are compara- 
ble with those for the unprotected iron. Table VI. exhibits the general com- 
partion of the results act forth ia the preceding tables for specimens of iron 
one inch thick, and reduced to one coinmon or eqnal period of immersion. 
Table VIi. ehows the average loss of all varieties of cast iron experimented 
on per square inch of surface. Table VIII. the average calculated amount of 
corrosion (assumed uniforin) of various specimens of cast and wrought iron 
per auperficial foot of surface at the end of one century. From these tables 
it appears, that the metallic destruction or corrosion of the iron is a maximum 
in clear sea water of the teniperature of 115° F.—that it is nearly as great in 
foul sea water--eand a-minimum in clear fresh river water. 

lzon under certain clroumstances is subject to a peculiar increase of corro- 
sive antion-~—ge, for instance, cast iron piling at the mouth of tidal rivers—~ 
from the folowing cause. The salt water being of greater density than the 
fresh, forms at certain times of tide an under current, while the upper or 
surface water is fresh; these twe strata of different constitutions coming in 
contact with the metal, a voltaic pile of one solid and two fluid elements is 
formed; onc.portion of the metal will be in a positive state of electrical ac- 
tion with respect to the other, and the corrosive action on the former portion 
is augmented. The lower end of an iron pile, for instance, under the circum- 
standes just mentioned, will be positive with respect to the other, and the 
corrosion ‘of the lowér part will be augmented by the negative state of the 
upper portion, while the upper will be itsel/’ preserved in the same proportion. 
From this theoretical view may be deduced the important practical conclu- 
sion, that the lower parts of all castings subject to this increased action should 
have increased seantling. 

The fucressed corrosive action of shud sea water may be referred to the 
quantity of hydrosulphuric acid di from putrifying animal matter in 
the mud, eoavertinug the hydrated oxides and carbonate of iron into various 
sulphurete, which again are rapidly oxidized further under certain conditions, 
and scanacag fanzapser are washed away. lence the rapid decay of iron in 
the sewage of | cities, and of the bolts of marine engines exposed to the 
hilge water. The corrosive action being least in fresh water may be partly 
refexted to this being a worse voltaic conducting fluid than salt water, 

It appears.alee that, wrought iron suffers the greatest loss by corrosion in 
hot sen water; which fact has led the author to inquiriés, with referenge to 
marine "Dotlers, at what point of concentration of the salt water, whether 
when most dilute, after the common salt has begun to deposit, or at a farther 
stage of cogpenteation, the corrosive action on wrought iron is the greatest, 
and ka paints out the important practical use which can be made of this in 
“Kea also, that the removal of the exterior abin of @ casting 
Anoregses dhe corrosive action of salt water and its combined air, 20 
that ee ia of corrosion under.theso circumstances is not much less than 






that of wrought icon, avd in clear river. water is greater. 

It farther appeara, that chilled.cast iron corrodes faster than the same sort 
of cast iron ceat in green sand, and that the size, scantling, and perbape form 
of a oneting, am. clements in the rate of its corrosion in water. he explana- 
tion af thane fants ix to-be found in the want of homogenity of substance, 
and the comeequent formation of numerous voltaic es, hy whose action 
the og ‘ts promoted. It is also observable that the corroded surface of 
me besa a gage of equal nt, thoes of - e ecanthiny 

€ ap also. in castings of equal weight, niassiv 
‘wReHape eouae dur 7 Maan thoes of sienasiod rib 
a ' at advantage of having all castings, par- 
pred, coaled i‘ tha sand, us a0 to insare 
.! The a DoW: 
that the bank 'sibe-of-cact irori sheet 
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fi to a0 thuch cab fee Posien¢ closoness of grain: 
‘gid closer grained, and the less graphytic, the smaller is the tidex of corre 
yay agli fla specimen or make of cast iton. ©" 
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Generally, the more: 


» author next proceeds to the important question ef the protection 
afforded hy paints and varnishes. White lead periahes at once in foul water, 
both fresh and salt; and caontchoue dissolved iti petroleum appeats the most 
durable in hot water, and ssphaltum varnish of boiled coal ter taid'on while 
the iron: is hot under all circumatances. The zinc paint; which fe now 26 
much noticed’ ag az article of commerce, the author. has analyzed, and states: 
its composition as : gh ae’ 


: 4 


Sulphuret lead yt ; . 9°05 
Oxide zine . ‘ © «415 
Metallic zinc 2 ti«w » $171 
Sesqui-oxide iron . ‘ - O14 
Silica , ‘ , » Te)’ 
Carbon é ‘ . 41:20 
Lass ® s' r ry 1°94 
100° 


It may, @ priori, be considercd likely to ° ucée a most excellent body for a 
sound and durshle paint under water. black oxide of manganese has no: 
advantages but that of being a powerful dtier. The defects of all oil paints 
arise from the instability of their bases; the acids which enter into the con- 
stitution of all fixed oils readily quit their weekly positive organic bases to 
form salts with the oxides of the metal on which they may be haid: Hence 
we must look for improvements in our paints to those substances among the 
organic groups which have greater stability than the fat or: fixed'eils, and 
which, in the place of being ucid or Haloid, are basic or nentral. The heavy 
oily matter obtained from the distillation of resin, called “resenion.” and 
eupion, obtained from rapeseed oi}, have valuable properties as ‘the fases of 
paints. ale 8 
Tables IX. and X. contain the results as to the corrosion of cast iron. im 
sea water when exposed in Voltaic contact with various alloys of copper aid: 
zine, copper and tin, or either of these metals separately, per square itich of 
surface. It appears that neither brass nor fon metal has any electro-chetai-: 
cal protective power over iron in water, but on the contrary promotes ity 
corrosion. This question is only a particular case of: the following . 
question: viz. if there be three metals, A. B. C., whereof A. is electro-pesi«: 
tive, and C. electro-ncgative, with respect to B., and capable of 
various alloys, 2A+C....A+C....A+2C; then if B. be immersed. ina 
solvent fluid in the presence of A., B. will he electro-chemically preserved... 
and A. corroded, and vice versa. If B. be so immersed in the presence of Ci, 
B. will be dissolyed or corroded, and C. electro-chemically preserved; the 
amount of loss sustained in either case being determined according to Farag. 
day's B. pape law of Volta-equivalenta.” The tables show that the losg 
sustained by cast iron in sea water, a8 compared to the loss sustained by an, 
equal surface of the same cast iron in contact with copper, is 8°25; 11:37 3. 
and when the cast iron waa in contact with an alloy containing 7 atoms of 
copper and 1 of zine, the ratio was $-23 : 13°21; so that the addition in thiz 
proportion of an electro-positive metal to the copper produces an alloy (« . 
new metal, in fact) with higher electro-negative powers, in respect to cast 
iron, than copper itself. The suthor discusses many results oqually yemarke 
able, and is therefore enabled to suggest by its chemical notation the alloy. ef; 
‘no action,” or that which in the presence of iron and a solvent. would 
neither accelerate nor retard. its solution, one of the components of this pean f 
being slightly electro-negative, and the other slighly electro-positive, 1 
respect to cast iron. These results will also ensble some advances to be 
made tawards the solution of the importent problem proposed by- the author . 
in his former report, viz. “the obtaining a mode of. electro-chemical protec- 
tion, such that while the metal (iron) shall be preserved, the protector shail . 
not be acted un, and the protection of which suall be invariable,” | 
Table X. exhibits especially the results of the action of sea water on cast, 
iron in the presence of copper and tin or their alloys. 1¢ appears. that copper , 
aad tin being doth electro-negative with respect to cast iron, all their alloys 
increase or accelerate the rate of corresion of cast iron in a solvent, though in 
very variable degrees; the maxiinum increase is produced hy tin alone, thas- 
indicating that this metal (contrary to what: wes previously, believed) is more 
electro-negative to cast iron than copper. Hence the important practical de- 
duction, that, where submerged, wo: iron muat be in contact with either 
alloy, viz. brass or gun metal; commit’ er copper and zinc, is mach to. 
be preferred. These experiments will also serve to demonstrate the fallacy 
of many of the p: sd-called preservatives from oxidation, which are 
brought before the public with 20 mach: ee Ree 
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ing sonditions: vis. 1. the bulk of the casting ; 2. 

‘aater which the was maile; 3. the temperatar’é at which the fron was 
outed into the mould; 4, the rate at which the casting was coaled. 
- “Pablé KE All the irons experimented on aré grea 
$e the charauter of the fracture; for which purpose 
micaceous, 3. motiled, 4. bright grey, 5. oul ger, 

been ed hy the author ss a sufficient besis on which to rest a uniform 
wormenclature for the physicnl characters of sl] cast irons, as recog- 
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‘tn classes, range | ‘ 
e terms—1. silvery, 2. 


and 6. dark grey, have - 


‘myehetn: 
nisable by their fracture; and it is to be withed that experimenters in fature : 


‘would adopt this or some other uniform system of description, in place of 
the vague and often incorrect characteristics commonly attached to the ap- 
pearance of the fracture of cast irdn. 

~ The twelfth and last table contains the results of a set of experiments on 
the important subject of the increase of density conferred on cast iron, by 
being cast under a considerable head of metal, the amount of which conden- 
sation had not been previously reduced to sumbers. It shows this increase 
a! density in large castings, for every 2 feet in depth, from 2 to 14 feet deep 

metal 


A very rapid increase of density takes place at first, and below 4 feet in 
& nearly uniform increment of condemsation. 
importance of these results is obvious; for, if the ultimate cohesion of 
geatings in ae nome fauction of their specific gravity, the results of experiments 
in relation to strength, made on captings af diferent magnitudes, or cast un- 
Ger dj heads, can only be made comparable by involving their variable 
ake at in the calculation, 


ae June 2—The Parsivent in the Chair. 

“he following were balloted for and elected :—Lieutenant T.H. Sale, B.E., 
‘dnd George Larmer, as Associates. | 
June 16—-The Paasipent in the Chair. 


| The following were bailoted for and elected :— William Jory Henwood, as 
& Member; John Thonias Cooper and John Uliver York, as Associates. 


* On the Action of Steam as a Moving Power in the Cornish Single Pump. 
fag Engine.” By Josiah Parkes, M. Inst. C. E. 


_ In this communication, the author presents a detailed analysis of some of 
the facta collected and recorded by him in his former communications, with 
‘the special object of ascertaining from the known consumption of water as 
the. whale quantity of action developed—the quantity of action had it 
eomaebi unexpensively—the value of expausion——the correspondence be- 
$ween the power, and Ghe resistance overcome—and, finally, a theery of the 
action, with a view of determining the real causes of the economy of 
Cornish. single pumping engine. - — 
The data employed for the purposes of this investigation are those obtained 
$rom. the Huel Towan engine by Mr. Henwoud, from the Holmbush by Mr. 
Wicksteed, and from the Fowey Consols, and recorded in the author's com- 
= in the Trausactious of the Institution of Civil Engineers, Vols. 2 
3, 


. 4. Steam may be applied in one or other of the two following modes; expan- 
sively, that is, wheo admitted into the cylinder at a pressure greater than the 

Sesistance, and quitting it at a pressure Jess than the resistance ; or unexpan- 
sively, that is, when its pressure on the piston is equal to the resistance 
throughout the stroke. By the term economy in the we of steam, is meant 

the increase in quantity of action obtained by the adoption of that mode 
which produces the greatest effect. 

_. The weight of pamp-rois, &c., which effects the pumping or return stroke 
in a Cornish engine is greater than the weight of the column of water, by the 
amounts necessary ta overcome the friction of the water in the pipes—to dis- 
place the water at the velocity of the stroke—to overcome the friction of the 
yntwork, and of the engine itself. The absolute resistance 1 to the 
Steam, consists of the weight which performs the return stroke, plus the fric- 
tion of the engine and pitwork, and the elasticity of the uncondensed steam. 
| The water-load in the Huel Towan engine was very accurately ascertained 

«fbi tbs. per square inch on the piston; and it is shown, that the additional 
resistance amounted fo 7 Ibs. in the Huel Towan, and to 6 Ibs. in the other 
engines, so that the whale resistance in the Huel Towan engine is 18 ibs. per 
. square inch of the piston. Now, the elastic force of the steam at the termi- 
nation of the stroke, and before the equilibrium valve is opened (ascertained 
fom the ratio of the volumes of stegm and water consumed), is only 7 Ibs. 

_ par square inch, that is, 4 Jha. loss | the water-load alone. The corres- 
ponding results for. the. other two engines are equally remarkable, and show 
inotly that, at. the termination of the streke, the pressure of the 

steam is far below the water-load, as had been previously observed by Mr. 

. The next atep in the analysis is to determine the portion of the atrake per- 

when, the pressere ofthe steam iu the cylinder is just below the re~ 
smtance, aud then to separtte asd cotimate the spaces through which the 
 platon is driven reepectively by steam of @ pressure not less than the sesistanes, 
and lows than the resistance. Shove farts being sscettsined, the virtual. or 
expeasion, and ihe dynamig efficiency of the steam, during the two 


: 


Muel Towan,and meee ita € lbs. in 
piston. , fre 


i advanceinent 


_Sportions of the stzoke, are known ; ands aypears that there is  deficierery | 
“Pibenm a comput, with th lence overcome, of aliove $ Ibs. in the 
ie other engines, yer squane:inch om the § 


| their previous 
-etgities, which would ground them ia the eljete a 
inge-of the yenior class, and eonrinced wail, tnat.es 


acer ypc eteneerald 


mT 


~ ot oF, a eT ' ~~ lam 
wee TA ae ren one 
rl ee er at ay ry 
: 
mst 
poate 
rootey 


ie ltt het Tage 

’ ry r - : roy a i 

wey * Li LY L eS 

’ i (Dadeee ain, 
baer ish | t < D 

ae SS a Ee 

? 


. 1 
“1 
- 
. 
women 
' 






Ve ey I Ch RE EEE On SLR 
. res 


4 inguire S| : . 3 
not been impeiied by a farce altogether gt froess : } action of 
the steam | it, wamely, by a force which is to be referred to the sudden 
iewpact-oni gpa when the adusiasion viive fs to fx A inebetctenendaly 
opentl, aa: it. is in ——— ahd ‘a free: com estabijuhed ‘tig. 
dween the cylinder and the doiler. To this ‘itlton on tha phe 
ton, the author, for the cake of distinction, pordietion ; ail, 
yrooseding to analyse the authentic facts ander ‘this view, it'appeate ttt the 
wpace of the cylinder though whith the was carried by virtue of thi: 
percussive action was about 21 inches ia: the Huel Towan, 27 inched in the | 
Holabush, and 33 inches in the Fowey Consclsengines, = 

The results thas unfolded, which are facts independent of any hypothesis, 
Se lebih netegyer an ay megan under whith 
steam.is. cylinder, completed ‘a dtirolng; 
and is brought to rest by the cushion of steam the pleton'and tie 
cylinder cover; & verumn is fermed. on the other side of the piston; the 
@lastic force of the steam in the cushion thon nearly b cag 


more or less retarded by the throttle valve, and its elastic force, though at 
than the resistence, is soon reduced considerably belew it, the 
mass of matter in motion acting the part of a fly wheel, sbeorbing the excess 
nt Shercicocpapf octet gags resiatance, and discharging it by degrees until 
t , 

The indicator diagrams, which are the transcripts of the piston’s mdve~ 
ments, show that such may be the nature of the action on the piston, and 
the discussion of numerous well-cetablished facts and phenomena, for the 
Cornish engines, strongly confirms this view of the case. Whatever may be 
the theory of the steam’s action, the fact that the sum of those actions has 
carried the piston throngh its course, is certain; and it seems equally certain 
that the quantity of water as steam which entered the cylinders was insefft- 
cient alone to overcome the resistance. 

The author then investigates the amount of useful action due to the steain 
imprisoned between the piston and the cylinder cover, and recovered each 
stroke, which, for ite use in bringing the engine to a state of rest at the end 
of the retarn stroke, he terns the ensAion, This quantity, though email, is 
appreciable, and ite value is aesigned for each engine. 

The author treats lastly of the evidence furnished by the diegrame of the 
indicator, and of its utility as a pressure gauge. The comnranication is st- 
companied by elaborate tables of the results of the analysis, and an appendix 


z 


with the caloulations worked out in detail, 
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SCIENTIFIC SOCIETY. | 


The opening meeting of the present Session was held by the Scientific Bo- 
ciety on Thursday evening, Nov. 19, at their rooms in ‘Russell-strect, 
Bloomsbury. In the absence of the President, one of the Vice-Presidents, 
John Stevens, Esg., delivered the annual address, in which, after 
to the adivanced position of the institution, he explained, at some length, its 
characteristic features, and the pecoliar objects which it ie designed to pro- 
mote, The great and known want of adequate facilities for collecting and 
registering scientific observations, seriously impeded the progress of inductive 
generalizatiun,—facts are lost for want of chiunéls through which ‘they thay 
be brought to a common centre, and there has never yet been formed ¢ 
Museum of recorded and classified data, to which the scientific inquirer tity 
resort for evidence to support or subvert theoretical views. The leading pur- 
pose of the Scientific Society is to supply this deficiency, but they can only 
hope to succeed in so arduous an undertaking, by the most active individdal 
exertion, and by the friendly co-operation of those who are iuterested'is the 

acience. After the address a paper was ‘read on a new dis- 
covery in Electrotype. The meeting waa numerously attended; both by wnem- 
bers and visitors, which evince the interest taken in the proesdifings of the 
society. Serer? 
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"We understand that regretting the necessity of refusbag ; ‘ming ™ Aaprlizations 
for admission of students, whoes age and previous character were nat 
ciently adeanced, into the civil engineering dopartaeat--and Sealing: ae { 
sazne time the advantage of having their previous edgoation divested 46:9 
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uses of bitumen and iis compounds, ee the facts of their application from 
timen, with Bible, from Herodotus, Diodorus 
ns, Josephus, Dioseorides, Vitruvius, and Pliny. The lecturer then 
leaceibed the various kinds of bitumen, beginning with its most liquid state 
of naptha, aud descending to petroleum, mineral tar, mineral pitch (some- 
times celled maltha), and then to the compact hitamen known as asphaltum, 
slestic hitemen, or mineral caoutchouc, mineral wax, and mineral tallow. 
This part of the dissertation was illustrated by specimens of most of these 
substances on the lecture table, and by references to the principal sources 
from which they are derived in the present day. It appears thet, for the 
ee aga commerce and the arts, they are now obtained from the mines of 
yloua in Albania, of Lobsaun in Alsace on the left bank of the Rhine, from 
» which furnishes the asphalte of Seyssel, known in England as 
idge’s, besides the asphaltes of the Landes known as the Bastenne and 
Gaujec. Bituwens, in various states, are also found in great abundance at 
, ip the Birman Empire, at Coxitambo in South America, in the 
faxwous Pitch-Lake of the Island of Trinidad, in the celebrated Naptha Wells 
at Baku on the Caspian, in Persia, in Greece, Sweden, Gallicia, Moldavia, 
Sicily, Rngland, and, in fact, in all parts of the world. In many cases, the 
varieties ave found pure; and in others, as at Seyssel and Lobsaun, they are 
mixed with argillaceous sands, calciferous bitumens or bituminous grits or 
shales: all the deposits appear to belong to the tertiary formation. There 
are various opinions as to their origin; their chemistry, however, would seem 
to indicate that they must have been derived from the destructive distillation 
of vegetable watter, the produce of ancient forests. Among other curious 
facts facta stated Ly the lecturer, it was mentioned that the streets of Parma 
are lighted with petroleum from the mines of Aviona; and that a kind of 
purified bitumen had been, for some centuries, used in Paris for greasing the 
wheets of carriages, under the name of graisse noire. 

The introduction of bitumen into mastic, for the purposes of paving, lining 
tanks, &c., though recently revived in Paris as a novelty, does not appear to 
be so, Mr. Tite noticed upon this subject, a Tract in the British Museum, 
entitled, “ Dissertation sur l’Asphalte, ou ciment naturel, decouvert depuis 
on ues années au Val Travers, dans la Comté de Neufchatel, par le Sieur 

ini d’Eyriuys, Professeur Grec, et Docteur en Medecine. Avec lu maniére 
de Yemployer, tant aur la pierre que sur le bois; et les utilitée de Whuile que 
Yon en tire.” Paris, 1721, 12mo. From this tract the following extracts 
were read; from which it would seem that the proportions and applications 
of bitumen in roastic were known more than a century since. “ Pour former 
le ciment, et le mettre en état d’dtre employé, il faut prendre 1a mine toute 
pure, et la bien pulvériser. Pour le faire avec moins de peine et de frais (car 
elle ext fort dure), on peut lattendrir en le mgttant devant le feu, ou 8 sec 
dans wn chauditre. Dds qu'elle sentira la chaleur, on la broyera trés facile- 
ment; il vaut, cependant, 


i 


wieux la piler froide, parcequ’en ia chauffant, 


Vhuile s’évapore, et elle perd beancoup de ca qualité et de sa force. 
*Quand elle est absolument écrasée, et réduite comme du terreau, on prend 


de la poix de cer ate hlanche on noire (la blanche est la _—* on la 
fait fondiro a petit fou dans une chaudidre de cuicre ou de fer; quand Ja poix 
est entierement fondue, it faut prendre garde que le feu n'y prenne; on y 
méle peu 4 pen Y'asphulte en le remuant continuellement avec wn biiton ou 
apatie jusqn’a ce que lincorporation goit faite, on le voit parceque Vasphalte 

it #tre liquide comme de 1a houillie; 1a doze de la poix est le dixicme 
ai c'est a dire, qu'il faut neuf livres de mine et unc livre de poix pour 

r le-ciment dans sa perfection.” 

After ering an account of the manner of employing the asphalte es 
mortar, the author continues, 

4 Lon pourroit encore faire des bassins, réservoirs, citernes el terrasses, 
mame sans employer des pierres de taille, ct catte facon, qui couteroit moins 
que les ‘autres; sorvit ausaf solide, et auroit ag “--~** = “°” 

ity réponimendations of the invention are warms 

sa ee erande ender du wll, in pelle 
Simeetartarh-}dic Monk e ardeur du soleil, ui . 
ny peuvent faire each Homma Je creis avoir trouvé Ja chose iu monde 
"""""“gour la poblic; principalement pout Paris, &c. &c.”" 
lbs ahowing fhe chemical analysis of various 
hrongh the Henites, cous and jeta to 
mercer om cove Soe Hagen Turpentine through the 
oe Heemerism of many of these sabitaness, st contrested wilt 


Usea 1 


“2°” 4 dhe reine of Babylén and Ninoreh, as ‘well ai to.the azchout Oracles. ame 
The President, 


the arrangements made for : 
session, and announced five prizes for : 
ere, upon the following subjects :—The | 
measured ing of the front of , 
ural sketches ; 





inphsee, connected with the springs of Naptha, and particularly to the rains 
f Aviona, which seem to mie the anciest Nymphwun 
Strabo and Dio Cassins, on the banks of the Aiss, ar Aous, the 


_ Mr. Tite explained, at some length, the composition of the asphalte mas- 
ties, recommending te the notice of the architects present a careful consider 
ation of their application and introduction. 

The lecture was received with the strongest marks of approbation from. & 


very large auditory, incl many of the leading members of the 


Society, the Society of Civil Engineers, the Society of Arts, and the Institute | 


of Architects; and, after the announcement of various donations to the 


: ] Library and Museum of the Society, the mecting separated, 
The President then read au elaborate essay on the history, chemistry, and | 





INTERESTING EXPERIMENTS WITH LOCOMOTIVE ENGINES, 
THE HULL AND SELBY RAILWAY. 


On Tuesday, the 10th ult., a course of ‘five days’ experiments commenced 
with the engines of the above Railway, originatiig through the following 
circumstances :-— : 

About the commencement of the prescnt year, six engines, somewhat similar 
to those on the Leeda and Selhy line, were in a greater or less state of for- 
wardness for the Hull and Selby Railway, at the works of Mesers. Fenton, 
Murray, and Jackson, of this town, when the Hull and Selby Rallway Com- 
pauy resolved to have six other engines, on the most approved construction 
which experience up to that period could produce, from the previous 
of locomotives on the various Railways. Four objects were particularly. 


ON 


in view, namely, safety, vinylicity, accessibility of the verious parte, and 
Poona the whole combining general efficacy and durability of the engine 
out. 


The first object is secured by giving a more extended dase for the action of 
the springs in supporting the weight of the engine, being about six and a half 
by eleven feet, whereby a remarkably steady motion is secured at thirty milés 
per hour. It is not. at all s matter of surprise that the four wheel engines of 
several Railways now in use should every now and then 0 off the road, and 
in an instant, when it is recollected the extreme base of their springs for sap~ 
porting the engine is only abont three three querters by about aix feet; hence 
their rocking, serpentine, and pitching motion, which without any other cause 
than a slight increase of speed, literally lifts the flanges of the wheels above 
the surface of the rails, and in three or four seconds t ig apt bordeger re 
for end, upset in the act, and the train with it; whilet the stability of the 
engine is effectually secured through an extended base upon the front and 
hind wheels. By means of a new combination, the best properties of the 
four-wheeled engines are also completely applied, by resting the weight on 
the crank shaft immediately within the wheels, which experience has for years 
proved to be the place least likely to injure it, and thereby avoid the alarm- 
ing accidents which have so often taken place by the breaking of the shaft, 
through placing the weight on bearings outside of the wheels; the centre of 
the engine being a sort of neutral axis, there is very little power over ite mo- 
tion in that part, and this advantage, by placing the weight on the crank id- 
side the wheels, is,in consequence, got without @ sscrifice of stability. 


Secondly,—In addition to the safety and — of ‘having only two . 


inver frames, instead of three or four, with as many gs on the ¢rank 
shaft, the space under the boiler is still further stripped of machinery by 8 
new valve motion, which gives a high degree of openness and facility of kooass 
so desirable in examination, cleaning, &c , of the parts. ae 
Thirdly,—The steam being used expansively by the valve motion above 
alluded to, a great saving in fuel is effected, as will be seen on examining the 
results of the experiments, and as the excessive wear and tear of locomotive 
boilers arises from intense heat, it is not improbable this decided step towartis 
removing the cause will prevent the effect, namely, the rapid destruction of 
the boiler. The action of this valve motion is perfectly smooth, being worked 
by eccentrics (which are also of an improved construction), and any quantity 
of steam from 25 to 90 per cent. on the stroke can be admitted into the 
cylinders with the most ready and complete control, at any speed the se 
may he going; if a high wind or an incline oppose the progress of the engine, 
a greater quantity of steam is admitted ; if ‘wind or gradients be favoursble, 
the steam is atl! admitted at fall pressure into the cylinders, but 
an earlier period, propelling the pistons the remainder of the stroke by its 
elastic forve, similar to driving a time-piece by the uncoiling of the main 


opring. | | 

Lastly,—A combination of dimensions and proportions have been _ 
from the best results ‘af locomotive engines of vartous constructions, and in 
ase in diferent ports of the country. The driving wheels are" —— 
length of the stroke 2 feet, diameter of cylinders iZinches,‘- 
of fire-hox, 2 by 34 feet, tubes, 94 in number, by 9% feet long, ont 
diameter.’ The general dhininution of machinery in the construction has given 
room for ample dimensions in the principal working part, and thas the whale 
arrangement’ lias A close ‘hearing ou safety, -tlasslitie ‘ neansanlbliitu. and 
Canary. 
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‘Todd, Railway Foundry, of this town. The Hull end Selby tine was epened 
‘with the engines of the former order, but the public and the company being 
so ruch annoyed by bot cinders from their chimneys, burning whatever they 
lighted upon, and rapidly destroying the smoke boxes themselves, three o! 
those engines were altered, and succeeded to a considerable extent in diminish- 
ing thé nudsative, whilst the engines performed better, and with less fuel. 
That fact, however, being questioned, aud two éugines of the improved con- 
‘ straction having got to work, Mr. Jolun Gray, the engineer of the locomotive 
' : department, | patentee of the improved engines, urgently requested a most 
rigorous and simultaneous trial of the different engines, and to be witnessed 
for the parties concerned by persons above suspicion. Mr. J. Miller and Mr. 
T. Lindsley represented Messrs. Fenton, Murray, and Jackeon; Mr. J. Craven 
and Mr. J. Barrons represented Messrs. Shepherd and Todd; and Mesars, E. 
Fletcher, W. B. Bray, J. G. Lynde, jun., J. Farnell, and J. Gray, were the re- 
preaentatives of the Hulk ‘and Selby Railway Company. The arrangements 
for the experiments were, that the gross load should include engine, tender, 
carriages, and every thing in the traip. 
The steam was got up in the respective engines to the pressure of from 56 
_ to 66 lb. per square inch; the fires filled to a certain level at the starting in 
the morning, and filled to the same level on finishing the last trip at night. 
The pressure of steam at starting was generally up to 66 1b. and was at about 
half that pressure at the end of each trip. There were fi/fy experimental 
ips made in all, namely, twenty-four trips with the Collingwood, Andrew 
Marvel, aud Wellington, the unaltered engines of Messrs. Fenton, Murray, 
and Jackson. Their average gross load was 53-4 tons, or 1656 tons, over one 
anile: consumption of coke 1013 1b. or 0°611 Ib. per ton per mile; water, 
6500 Ib. or 3-90 ib. per ton per mile. There were ten trips made with the 
other three engincs of Messrs. Fenton, Murray, and Jackson, which were 
altered at Hull, namely, the Erley, Aingsfon, and Selby. Their average load 
was 49°36 tons, or 1524 tons over one mile; consumption of coke, 635 lb, or 
0416 Ib. per ton per mile: water, 4264 tb. or 2°79 lb, per ton per mile. 
The patent engines made by Messrs. Shepherd and Todd, viz. the Star and 
Vesta, made sixteen trips, and their average loads, &c., were 55-4 tons, or 
1738 tonsa over one milé; coke consumed, 465 tb. or 0°27] Ib. per ton per 
mile; water, 2874 Jb. or 1°62 1b. per ton per mile. The average gross load 
of all the fifty trips is 53°2 tons, or 1649-4 tons over one mile, and taking 
that as a standard load, the consumption of fuel and water performing exactly 
equal quantities of work, is represented in the following tables :— 


| Load in Elsecar | | Water Water 
tons con-\Coke used Coke used,Coke used, used | Water |per ton 


Class of | veyed . per trip . per mile,‘ per ton .per trip, per { per 


Engine. | over one, of31 in Ibs. ! per mile,! of 31 (wile injmile, in 
mile, in ‘ miles, in { in lbs. | miles, ; Ibs. {| Ibs. 
{ The, ' Ibs. in Ibs. 

\Patent 16494 44698 | 14:41 | O271 . 2672 8619 1-62 

‘Altered | 1649-4 686-15 | 22°13 ; O-416 | 460)°6! 148-43, 2-79 


Unaltered; 1649-4 '1007-78 {| 32:59 , 0-611 ibeaae 207°5 3-90 


The financial annual result of the three classes of engines for coke and 
boilers, with such a traffic as that of the Hull and Selby line, will be about— 
£4,500 for the unaltered engines. 
" £3,250 for the altered ditto; and about 
£2,000 for the patent engines. 

. In conclusion, it is deserving of remark, that aff the attesting witnesses 
expressed themselves highly satisfied with the manner in which the experi- 
ments had been conducted, and with the facilities which the Company so 
readily granted to enable them to come at correct results. Probably no ex- 
periments were ever inade under similar circumstances where the parties con- 
cerned displayed greater independence, impartiality, and good feeling than on 
the preset. occasion.—_Leeds ~~ 


PATENT LAW. 


An Important Case of Patent Law regarding the Amendment cification 
was heard in the Kelis’ Court, on Friday, Nov. iow 


THE MATTER OF JOHN SHARP'S LETTERS PATENT. 


__ The petition of Joshua Wordsworth, of Leeds, machine-makor, for expung- 
ing from the memorandum of alterations in the specification of Sharp's letters 
patent “ for machinery fot converting ropes into tow, &e.,”” such portions as 
were In substance descriptive of the same machinery as was invented by the 
tioner Wordsworth, was resumed, and Mr. Bacon for Mr. Sharp followed 

r. Hill against the petition, and Mr. Pembertou, in behalf of Wordsworth, 
the petitioner, replied, ' 
. By yer 5 and 6 Willian 
patent for inventions,” it is enacted “ that any person 

for an invention may enter with the clerk 

Obtained the leave of the Attorney or Solisttor-Gen 


part of his specification, or « memorandum of sny alterttion therein which is 


NM OTVIL ENGINEER: ANDCARC 


-Yolment he (Wordsworth) discovered thet Sharp 


' Fight granted by the letters patent, but this fist extended those rights 


TV., & 73, “$o amend the law touching letters 
having obtained letters 

of the patents (having firet | 
eral) a tlixdlaimer of any 





to be deeniod part of such cation.” ‘Waordaworth's patition stated that 
‘Jettera patent were granted in October, 1836, to Sharp to make and ‘vend his 


invention, part of which the petitioner stated was upplicable ile phrpir 
cotton wool and silk for spinning. The specification was e ain. 
1837. In May, 1838, letters patent were granted to the petitioner Words. 
worth for an invention of improvements in machinery “for heckling aud 
dressing fiax, hemp, and other materials,” and in November following 
the specification was enrolled. The petition then stated, that after this en- 
had, in Septembar,.1 836, 
obtained from the Solicitor-General a certificate that Sharp had applied for 
leave to enter with the Clerk of the Patents certain memoranduma of altera- 
tions of parts of his specification, and that the Solicitor-General had directed 
him to advertise the alterations, which was cone; and, no objection having 
been made, the Solicitor.-General granted leave to Sharp to file the memoran- 
dum of alterations, which alterations the petitioner stated were a new ar- 
rangement of machinery, and extended Sharp’s patent to what were in sub- 
stance his (Wordsworth’s) inventions, as described in his specification, The 
petitioner submitted that the statute did not authorize the addition to a spe- 
cification of any description of new machinery, and prayed for expunging the 
memorandum of alterations. 

For the petition it was argued by Mr. Pemberton and Mr. James Russell, 
that the Master of the Rolls (in whose custody the rolls of the Court in Chan. 
cery were) had authority to permit alterations to be made in the rolls, and 
his jurisdiction for that purpose remained unimpeached hy the act of William 
IV. The jurisdiction originally inherent in this court had heen acted upon 
nader the Municipal Corporation Act in question respecting the authority 
given to the Lords of the Treasury of interfering with the rolls of the court 
in the cases of “ The Attorney-General against the Corporation of Liverpool,” 
and against the Mayor of Poole, where it had been laid down by the Lord 
Chancellor, that to exelude the jurisdiction of one court there must be not 
only another tribunal created, but au absolute exclusion of all other authori- 
lies enacted. Ina case of charitable trusts, which were to be exercised in 
such manner as the Lord Chancellor should direct, there was an appeal fron: 
the direction to the House of Lords, in which the question whether that house 
had jurisdiction was not decided, but the opinion expressed waa that they had 
not. In “the Attorney-General against Norwich,” the judges were unani- 
mous against the jurisdiction of the house. To exclude the jurisdiction of 
this court there must be an express legislative exclusion ; and the mere giving 
an authority to another tribunal would not have that effect. Where a cleri- 
cal mistake was catablished that might be corrected. Every court had an 
entire control over its own records, as the Court of Common Pleas had over 
fines and recoveries; whether the error were clerical or otherwise, it made 
no difference, for the record was not iv the state it ought to be. The rolla 
of this court were ander the control of the Master of the Rolls, and the state 
in which the records ought to be was subject to his determisation, which 
must control the opinion of the Solicitor-General. The s of 
alterations were filed with the specification and became part of it. Had there 
been an alteration by crasure and substitution of other words, a difficulty 
would have been created; but there was no difficulty here in ordering the 
memorandum to be taken off the rolls. The act had not given the Soliditor- 
General power to decide conclusively and without appeal what should or 
should not be on the rolls, nor had it excluded the jurisdiction of the judges 
of the court over its rolls. Suppose per incuriam or by mistake im hie clerk 
a fiat for an inconsiderate alteration had been given, or suppose the flat had 
heen attached to a wrong memorandum, the Solicitor-Cieneral would have no 
authority after he had given his fiat to correct any mistake or fraud, nor would 
there be any means of making such correction if the jurisdiction of this Court 
were taken away. The effect of the fiat was merely that certain things should 
be placed upon the record, subject in all respects to the same conditions as 
the other records were. If the memorandum were not warranted, the Court 
could take it off. Had the statute made the fiat absolute, that could:not have 
been done, but the fiat left the jurisdiction precisely in the same state it was 
in before, and it was for his Lordship to determine whether the memorandum. 
of alterations ought or ought not to remain a record of the Court, and if not, 
his Lordship had jurisdiction to order it to be remoyed. He did not contend 
that his Lordship conld order a patent to be taken off the rolls of the gourt 
on the ground that the invention was not new, but whether his Lordchig was . 
to decide whether euch circumstances had existed as could justify the memo- 
randum being pot upon the rolls. The qnestion was not to be determined 
by the law officers of the Crown without the control of any other authority. 
The act had not declared their fiat conclusive, nor had it extended any right 
given by the letters patent. The Legislature prevented the record’ al- 
tered at the mere will of the parties, enacting that there must be the Jeave of 
the Attorney or Solicitor-General. Their flat was not to extend the exolusive 
, tere: 
fore the memorandum of alteration was not such as thie act allowed, and if 
80, the flat was. for nothing. It might be said, that if the memoraadum 
is not warranted by the act, the objection might be taken in an action at law ; 
but the anawer to that would be, that the alteration is insorporeted into the 
letters patent, aud alters the specification ; and although ‘the petitioner.in an. 


action at law might say the invention as specified inthe: {wee neither 
new Her useful, he could not say it ‘was no part of the ae he 


might bave'a right to have bis action tried the ekigin 
the fat:were conclusive, the alterations contd not be avowed. 
the recerd, for the statute bad made them part ef the reogril 20 Jory at “40 
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‘fat vemedned,’ 'Uniess the court had jurisdiction, the fiat. would, in altering 
the records of the Court, ba conclusive not only against the Court, but against 
the Attorney and Solicitor-General themselves, for the act bad not 
* a mole of anionding any mistakes they might have been led inte. Where 
: Narreptitious or forged documents were discovered to be placed upon the rolls 
of the. court, it would be no anawer to en application for their removal to say 
- that an action could not be brought upon them. The Court would order an 
invalid instrument to be delivered wp, on the ground that it formed a cloud 
— the title of the individual whose interest was sought to be affected by 


Mr. Hill and Mr. Bacon, for Mr. Sharp, against the petition, said the argu- 
ments for the petition were, that the specification with the alteration was a 
record of the court, that such records might be amended by his Lordship, 
that the prayer was in substance for an amendment, and that the petitioner 
had thst interest in the question which authorized him to make the applica- 
tion. The specification with the alterations inight for many purposes be a 
record, but under the colour of that general term inferences not quite sound 
had been drawn. The patent was granted upon a proviso that the patentee 
aliould at a certain time enrol a specification ; but that proviso did not give 
the specification any of those high attributes of records which had been 
claimed for it. A record imported verity. and if the petitioner’s argument 
‘was well-founded, no person could defend an action in which the patentee 
could prove an infringement of his patent. But from the statute of James J, 
these records had been treated only as the statement of a party who was 
bound to prove every averment he made, as that therc was an invention, that 
he was the first inventor, &c. The patentee could not hold up his specifica- 
tion, and say “ Here is a record, vou are estopped from saying Iam not the 
first inventor; my case was determined before we came into court.” Nothing 
of that sort could be said. The specification was not a record in the sense 
and for the purposes for which that word had been used, nor was the memo- 
randum incorporated in the specification such a record. In one of the cases 
cited (Redmond’s) there was a clerical error, and that which had been in- 
tended was pot done. If that bad been the case here, his Lordship might, 
but with considerable trepidation, go back and bring the intention and the 
act which had parted compauy into agrcement again; but his Lordship had 
been required to erect the Court into a court of appeal over judgment of the 
Solicitor-General, and to do what that officer might heve done had he viewed 
the matter in a different light. Such a procedure would not come within the 
doctrine of amendments. It miglit as well be said that the reversal by writ 
of error of a judgment at common law was an amendment of the record; it 
was-confounding things entirely different; it was not an amendment of the 
record, but the correction of the errors of an inferior court. In analogy to 
the practice of the common law, there must be something to amend by. The 
present was not a question of amendment. Before the statute of William IV. 
there waa no authority that could enable a patentee to disclaims any part of his 
patent ; it was a new power given to the Crown, and vested in its legal offi- 
cers. By the common law the Crown had great powers in granting monopo- 
lina, which by the statute of James were restricted to new inventions, and to 
the term of 14 years, and where the patentee by his specification had made 


his claim tov , it was fatal to his patent ; but the late act bad given the 
Attorney-General power to permit the patentee to disclaim a portion of his 


t. When a power was created by the Legislature and vested in a cer- 
tain tribunal, then no other court had jurisdiction. The invention was only 
One condition—the inventor must have a patent and specification. The me- 
morandum remaining on the files of the Court decided nothing but that the 
memorandum was authentic; it did not decide that there was an invention, 
or that the patentee was the inventor. The alleged invention might not be 
new, but that would be no reason for taking the memorandum off the files of 
the court. A bill in equity was not taken off the files of the court because it 
contained false allegations. If a judgment were erroneous, it would be a 
reason to appeal from it, but no reason to take it off the rolls of the court. 
The difference was between what was genuine and what was authentic. He 
did not argue that all was necossarily genuine, but he did say it was all 
authentic, and the question was to try the authenticity. The argument for 
the petition went to change the whole course of proceedings in patents from 
the time of James 1., and he would advise his friend, who was the inventor 
of the doctrine, to get a patent for it. Whether it would stand asa new ma- 
chinery for trying the validity of patents by their specification before the 
Master of the Rolla, would be a question. It was said that whatever had any 
yica would be taken off the rolls of the court, which would not bear anything 
on its rolls which covtained an erroneous allegation. The question was, who 
was the new inventor ?. An iseue could not be granted to determine the ques- 
tlon of amendment. The Solicitor-General required advertisements to be 








made of the ion to him, and gave it two hearings ; a0 that the fiat for 
re Hes meraprandum, of alterations was not granted in haste, but after due 
eons . The validity of patents not to be decided in the pre- 
sent. mode of . The mode of .@r¥ing those questions had been. 
settled for t not to be altered. 
oMy,. choc . As long os the memorandum of the alterations 
‘With ‘the Gat.-of. the -Soticitor remained an part-of the rolls of the 


‘mameseiadior did: 20h form pert-of the speoification.. He would ack, had the 
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that his Lordship had no power to interfere would be geod ; but H the me- 


. morandam were improperly placed, then it formed no ‘part of the grant, and 


his Lordship would remove it from the record, as he would remove a forged 
apecification or correct a clerical error. sr adi 2 eT 

Lord Langdale said, it was his duty to receive the records of the court, 
and in his character of recipient he had no doubt of his jurisdiction. He 
was to receive such documents as partics presented as the records of. their 
own acts. If it were shown that documents had been presented which were 
not an acenrate record, it would be his care to discover where the error arose, 
and to satisfy himaelf that it was an errur. Ile would see what had been 
done upon former occasions. | 

Mr. Pemberton.—-The queation was not whether hig Lordship could alter 
a record, but whether the enrolment as it stood was a record. 
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NEW INVENTIONS AND IMPROVEMENTS. 


An improved method of retarding and stopping ruilway trains; patented by 
Henry Montague Grover, of Boveney, Buckingham. Nov. 7-Claim first.— 
The application uf cleciru or other magnetism. for the purpose of retarding 
or stopping railway trains —-A magnet, of the ordinary horse-shoe form, is 
Iet into a block of wood, and fixed by sustaining rods in such a position that 
its ends urea short dist: nce from ‘the face of the tire of one of the wheels. 
A galvanic battery is placed on the bed or platform of tho carriage, and a 
connection of the magnet and the face of the tire of the wheel formed when 
necessary, by means of connecting wires, which will cause the wheel to be 
retarded or stopped. ‘These inngnets may be applied to any number of wheels 
in this manner, or through one magnet to a lever, and by cranks or other ap- 
paratus, indirectly to the wheels.—dnventors’ Adroeute. 

An improved apparatus or process for producing scwiptured forme, figures, and 
denices, sia al other hard sibstaness ; patented by William Newten, of 
Chancery: lane, Middlesex, (Leing a communication from a foreigner residing 
abroad), Oct. 22.—These improvements consist, first, in the construction of a 
mould, die, or matrice, of metal or other hard substance, in which the coun- 
terform of the figure or device intended to be sculptured has been made, and 
its application to the stone or marble intended to be cut-—Secondly, in the 
means by which the sculpluring is effected ; viz., by the repetition of alight 
but rapid Uiows of the mould, or die, struck against the face of the soe, by 
which the surface becomes abraded, and particles are gradually broken o 
leaving the stone ultimately in a form. or hgure. corresponding ta the mould 
ur die which has been working upon it.—Claim.—A pplication of a mould or 
striking dic, wh'ch being by any arrangement made to strike a ome succes~ 
sion of light blows on the substance to be sculptured, shall abrade or ‘wear 
away the supertiuous parts of the surface of the material under operation, and 
produce a form, or figure, corresponding with the mould or die—The mould 
must be mounted in any convenient mechanical apparatus capable of holding, 
raising, and depressing it. that it may strike very light but rapid blows on 
the face of the block to be sculpted, which must be supported upon. firm 
stationary bearings; the mould or dic is securely atlached to a lever, which 
is a strong frame of iron, mounted on pivots. which ore made adjustable, iu 
order tu regulate the height uf the frame. from the block of marble or stone ; 
to the outer end of the lever a staple also adjustable by a screw and nut is 
fixed. to which ts attached a cord, also connected to a series of cranks and 
rods, which are mounted in a horse-shaped frame: a crank in the lower end 
of this series is acted upon by stops, notches, or teeth, in the periphery of a 
tappet or rachet wheel, which 18 acted on by a pulley Leing made ty revolve 
on its axis driven by a band from any first mover; 50 that on a rotary motion 
of the tappet wheel, its teeth will act against the arm of the lower crank, and 
produce a slight reciprocating motion in the series of cranks and rods, which 
will be communicated through the cord to the lever which holds the mould, 
thereby causing a rapid succcssion of slight blows to bear upon the surface of 
the block, and in a short time to abrade all those parta of the stone against 
which the mould or die strikes. The process will be facilitated by the intro- 
duction of sand, emery, or diamond dust, with water, at an early stage of 
the work, and may be Introduced by a simple inclined plane, or in any con- 
venient manner; towards the end of the process a finer veowder be 
used, and the work will leave the mould in a py lec atate. This in- 
vention applies to busts, statues. and groups of figures, even the mostcom. 

licated and extensive. and finishes them with the greatest delicacy, only it 
is necessary to employ several small moulds instead of one, and it will act 

ually well on crumbling stone, that would not bear the chisel, as upon a 
solid mass.—-The inventor claims no particular arrangement of apparatus for 
causing the mould to strike the face of the block, although he considers that 
abuve S eserited suitable and appropriate for the purpose.—[oid. 


A composition for the prevention of corrosion in metals, and for other purposes 3 
patented by re i Wall, of Bermondsey, surgeon, October 15, 1840.—This 
composition is prepared in the following manner :—-20 lb, of strong muriatic 
acid are diluted. with 3 gallons of water and placed in a shallow cast fron 
vessel ; 112 Ib. of steel or iron filings are heated to redness aad quenched in 
the dilated acid to effect their oxidation ; to facilitate this action, the pan_is 

1 on a furnace or sand-bath, and the contents repeatedly stirred for 
about 24 hours, or until ebullition takes place, the Jiquor is then draws off, 
and the foregoing process repoated with such portion of the filings as remain 
unoxidized. The oxide thus obtained is exposed on a red hot iron ‘plate; till 
all the moisture has been driveu off, and the oxide assumes a red appesrance 
When cokl, 16Ib, of quicksilver are to be added to the mixtitre, aifti 
th a fine sieve, and afterwards lab meorporated in #. mortar 5 
encust water to cover the surface is then poured over it, and from 8 to 8 Ib. 
of strong witric or nitrous-acid added ; this mixture is cay eri in a aca 
bath till ail the moisture is daven off. When the mass is dry it is to bewell 
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particles are.to be separated by washing in water, and left.to settle; the 3 three beats to. sun. to enters Rivers 


7 10 be placed in a crucible or earthen retort, with @ cecelver at- 
ched.to collect any chloride or mercury thet may come over. | red 
ot plurige it into freah boiling water, stir it well and levtve i¢ to settle, then 
raw of th. water ami add apy chloride that may have-eome over into the 
eceiter. Then add one-fourth of its weight of common black or red 
eeording to the colour desired. This composition is tobe mixed with 
oi with one fifth of spirita of turpentine, and applied as thinly 
““s with a.brush to the sheets of metal t0 be-protected. The am 
_ im this manner is to be dried by the application of heat, beginning with 
. ow temporature, and gradually raised to about 300° of Fahrenheit, so a3 
o make the meta! “‘ iwdibe ’ the preparation. The claim is. for the invention 
{the composition prepared as above described, for the prevention of rarro- 
lon in metas, and for other purposes.—Mech. Mug. 


ori 


STEAM MAVIGATION. 


The Clyde-——There was launched, un the 27th Octoher last, at Clyde Bank 
, new steam dredgi vesael for the River Clyde trustees. This vessel is the 
argest of the ki ‘which has yet been built on the Clyde; she is 100 feet 
and 22 feet ; she is to cury an engine of 24 hora 


broad ower, and to 
rork effectively in 18 feet depth =f water. 


e engine for thie vessel has 
en const ‘by Mr. John Nrison, of Oak Bank Roundy in accordance 
rith the aj ation drawn up ‘Vv Mr. Bald, engineer of the Clyde. This 


exee) is tow in the harbour of ti- Broomielaw, for the purpose of receivi 
he engine and machinery on bosrd. A very beautiful model of this vessel, 
na seale of one foot to an inch. was exhibited in the model roem of the 
Witich Assuciation, and which was constructed under the direction of Mr. 
lald, before the steam dredge-boat was built. 


vigation of the Mersey —The Warrington, anew iron steamer, of 200 tons 

wn, builder's measurement, built entirely (engines and hull) by the 
Varrington Bridge Fonndry Company, made her first experimental trip down 
be Mersey to Live and back on Wednesday, 1}th ult. On her down- 
rard voyage she suiied remarkably well. and took in tow several flats bound 
or Liverpool. On her return home, she steamed from the Oki Quay Pier, 
*---~-o], to the Old Quay, at Rancorn, in one hour and twenty-two minutes, 
owing one of Mezsrs. John Hudson and aie a flats. om Runcorn 
o Warrington, a distance of ten miles and a half, her pte was put to the 
est. In spite of a heavy fresh, and the disadvantage of getting up her speed 
fter stopping at Runeorn, she completed the distance in forty-seven minutes, 
hs far as the navigation. of ths Mersey ix concerned, all difficulties thrown in 
he way of Warrington one day becoming 2 Londed port have now been made 
2 disappear.-Liverpool Times. 


The Mammoth Iron Stermer at Bristol —A gentleman who has recently seen 
he immense iron steamer building by the Great Western Steam Ship Com- 
many at Briatol, informs us that she will register about 3,000 tons, but that 
ar actual tonnage will exceed 3,600 tons, or about 600 tons more than any 
hip.cver bnilt, An immense saving in stowage wil! be gained in consequence 

adoption of iron for her hull, whilst her draught of water will be com- 
maratively small, owing to the great buoyancy possessed by iron vessels. She 
wil! consequently be able tu carry conls sufficient both for her outward and 
someward pastages,—-8 most important point, when the inferior quality of 
wonls obtainable in America, and consequent diminution in speed, is con- 
dered. Her engines, we hear, are to'be of 1000 horse power, and it is con- 
igand Ma that the average voyage across ihe Atlantic will be reduced 
© ten days, She will carry a yast spread of canvass, so that in all probe- 
any ibe engines will frequently te at rest. In consequence of the adoption 
of Smith’s Serew Propeller, this stupendous ante: the greatest experiment in 
team navigation ever male, will, we believe, be able to pass the present 
ocks at Cumberland Basin, and discharge her cargo in Bristol Harbour. We 
in bhi our Bristol neighbours upon the enterprise which they are dis- 
Mnying. Two magnificent steamers are now building at Bristol, by Messrs. 
Acraman, fur the Royal Mail Company ; and, altogether, the ancient port 
seems to be * going a-head.”~-Gloucester Chronicle. 


row Steamer —On Saturday the 2)stult., was launched from Messrs. Diteh- 
burn and Mare’s building yard, at Blackwall. a wrought iron steam veasel of 
160 tons, named the ‘ zd.” to be propelled by an engine on an entirely 
new principle, «£50 horse power. invented expressly to drive the Archimedes 
erew withont the ald of geering-wheels, Should its power equal its simpli- 
cliy, it is likely te cause a change in steam engines. The engine is mak 
wy Messrs. ie's. 
vention of Steam Packet Collisions —The Corporation of the Trinil 
2 bas deemed it right to frame anil romutpate the Scllowing rales, 
ch, on comzouni¢ation with ibe Lords Commissioners of the Acdmirslty, 
tho Elder Brethren find have been already adopted in reepectof steam-vease 
in Her Majesty's service.” Rule first—* When ateum-vessels on different 
courses must unavoidably ur necessarily crows xo near that by continu 
sl Lictart apie ous ere peers Lea a of coming iato collision,. 
put her “ helm » as always ty on the jarboard 
afeach other.” Rule econdt A steam vessel oeine another in a ee 
channel must always Joave the vessel she is passing un the 1 rbgard hand,” 
Bindmers Wantad-—W e had hoped that the cry of “ steamers wanted" which 
we. have continually kept wp for ‘the last two ele would before this have 
ea oe to by the feria re peal rom saaptlr gy but. as we sve 
was alluded -(v in several Londo 
af November ara Decesabey Just,-we still ghee! 
h @tnet saperamiber aewnesé¢msl 5 enrnes 


¢ steamn-beats to run fram Post Philip to Sydney ¢ 
Sydney to New Vealund ; a second to be added in 6 


! : t man : ‘open. & spleilid oi 
elapse before several vtcamets arrive inthe eolony. The foilov.ing st el Bi hl a one ; 


monthe wont, to rumte ._____. 

River: 9 bast to xun to Briebaus co <7 bonis ta can. dee 

tween Newcastle nnd the ig lege + on the Honter, Willams, anil Padaee 

shor fhe nen bet eae boll gr pri Tallon the Re —— 

ry, Qs Detw ABE a ae | 

is inst to atin attention ; boats for Jerrié’s and Bateman’s 

acon be required. ‘We cansiter the above boats are requ. se 

tion to those now here, for there will always be some of the veaselg tenting: 
accidents, and o requiring repair, and it ie of the greatest im. 

portance that boata should run regular . Although the shove are wie 

required, we believe that the only boats that can be depend upon, as 

to arrive during the {present Pa are two for the Hunter's River any, 

and one for Port Philip. Half adosen vessels of different’ burdens seat 

this colony would be a splendid speculation.—Sydnty Herald, May 15. 


oF 
_ _... mow 2,270 miles of railroads com plein’, or nearly come 
pleted, in the United States, besides 2.246 miles of railroads in progress of 
construction, making a tota) (when finished) of 4,616 miles.— Times. 
Greenwich Railway —Tenders as delivered on sueeay Sr November, for 


wideumg the Greenwich Rajhway. from the C uactian to Tooley Street, 
(extending avarly a mile for the present contract.) 


Mr. Jackson ; : 200 
Moasrs. Grisse}] and Peto 37,791 
Mesers. Baker & Son 58,734 
Mesers. Little & Son 800 
Mr. ‘ 38,850 
Messrs. Piper & Son 1300 
Mr. Bennett 5 39,972 
Measrs, Ward 320 . 
Mr. M‘Intosh 43,500 
Mr. 48,506 


Taf Vale Ratinay.—We are glad to perceive that the promoters ef ths 
prosperity of this town, are vot unmindful of the inducements which its great 
natural advantages hold out for the accomplishment of railway communie 
eation with other districts of the kingdom, as well as the importance of 
meeting other places in the race of competition by the sid of this 
achievement of modern scienee. The progressive commercial i 
and the exhaustlems minera) wealth of Newport and its neighbourhood, ha 


bean so 

roc: ped al Jean to dwell on facts, admi 

action during the railway undertakings now completed or im course of apee 
ration through the leading districts of the kingdom, Our position is come 
manding, our advantages great, and our exertions should be commensurate 
to obtain a participation in the benefits for our town and port. and for the 
county at lorge. that railway communication with the great arteries of ‘the 
traffic of the kingdom, is now diffusing. A railway is projected between 
Newport and Gloucester, taking the ciraut of Monmouth and Usk. We 
understand that Mr. Barber, late of the Taff Vale Railway,a “= _ 
highly spoken of as poraeeaing great talents in his profession, us di 

his best sete to the subject, and with the supper he has already revet 

we augur well for the maturity of his plans. The question shall be ---~~~ 
in our columns.—Menmouthshire Merlin. 

South-Eastern Railwoy.-This great undertaking is now proceed de, Ges 
the utmost vigour; all the works between Tunbridge aud Redhill are ina 
state of great forwardne s, it pein uve intention of the directors to o 
line as far as Tunbridge, with the least possible ddlay. The tunnel, year L__ 
village of Bletchingly, which is a particularly arduous and heavy structure, 
is also progressing Srrieranpann Gl This is one of the most Interesting works 
upon the line, particularly to the geologist, as it under ground near 
the foot of Tilvurston-hill, which it is well known has been subjecied to-some 
powerful subterrancous action, the strata upon some parts of the hill being 
singularly distorted. All the phenomena observed by the anginger in the 
progress of the work shows this spot to have been peculiarly subjected to the 
upheaving and disturbing powers which, at sume remote period, have been in 
active operation. Mr. Simms, the engtneer, who resides at Bletchingly, t& 

1 aa 


in possesion of several interesting fossils, which be has fourm! | 
5 


of 

. Reihvay.—Agreeadbly to our promise, we thi8 
week recur to the subject of « railway from Newport to Glowcester: It an. 
pears that two fines have been surveyed, the one by Usk and ~~ : 
other by Chepstow and Newnham; and it is a matter of the |. .- ~~ + 
to arrive at asoend conclusion, as to which fine -witl best subserve the 
terests of the public, and of the districts through which it pisses. ‘We ...., 
*--~ Jong impressed with the importurice. and fadeed, the 


fo. 
a railway comamupication through this rich and improvi 
heats ate eee 
one % nas to the eli the central line, and « 

attewrng a tsitag difference t, fo weigh fa the consider ten oF Gade 
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affords a guarantee that traffic will be derived 
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wee ‘ ae Had care 
ng iy when our great intereat in- the subject, se Will 
endeavour to-obtain the details of its course —Dristol Paper, gence 
v 0 . ' Sewme e Boiler: in Belgium a decree’ of King Leopol 
Bees Het. 28. 11:2 ordained ~—" That oy bolts in which the steam is = 
iguired ‘Sp tive 2 preaare of more th n one atmosphere shall be sitmitted to 
@ grout of The force it will be required Giraud ade This pressure: to, be 
‘the difference between the authorised pressure of the steam in 
he per Leet sunoer eee, yagi og _ that pe aes of lo- 
gemoty' may aafely be. ex © less Figorous » on ‘the rt 
of our Minlator of the Public Works, we have tiesced.—Article 1. That-the 
nllers of locomotive engines intended to run on railroads shal) be submitted 
tb af twice the amount those engines are required to support.—Art. 
» a yucnes to make use of locomotives belonging to the state will be 
——~—ted ufter the ‘trials ¢ articles of the first and second de- 
_.. , by the directer of the rai’roads now in uperation.—Art. 8, The proof of 
the Iccamotive engines shall be renewed at feast once a year ; they shrill take 
after every | tant repair of the boiler... The boilers that are injured 
uring the proof shall ‘not be used.—Art. 4. ‘The director of the railroads in 
eperation shall address to our Minister ef the Public Works a duplicate of the 
perzaiasion to use the engines, and af the declarations of proof.” 


Haven Dock and Railway.—Considerable exertions are Leing made 
fox pushing forward this important undextaking in the ensuing spring, 
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Mast C <—It has been usua} of late, since it has been considered ob- 
ectionable to immerse made masts in the water. to send them from the mast- 
ouses on trucks, 4 process which does them no good, and oceupies a whole 
day when a line-of-haitle ship's lower mast is to be dealt with. A method, 
however, was tried on Tuesday last with the Indus’s foremast. and it answered 
admirably, to convey it by water, without wetting it, in the following way :— 
Two flat-bottomed boats, placed side by side, and having strong skids laid 
their gunwales, were brought to the slipwuy, at the back of the mast- 
*, sod Properly placed ; the mast was then launched out:unti) it pro- 
| beyond the beats, and over the centre of the skids until its heel end 
bupon them; the launching of the mast was then continued, the buats 
bearing th, and another pair of flat-bottomed boats, rao | fitted with skids, 
» brought and p under the mast towards its head, which, as it des- 
_ ked the stip, tly reated on them, as the heel had done before, upon 
the skids of the boats first placed ; the treasel trees were then bolted on, and 
@he flats with their burden were towed away to the sheers, where the Indus 
eras waiting for, and very bon received, her foremast, which bad thus been 
gonveyed perfectly dry. This novel operation wns carried into effect under 
the tintendenee af the ofieers of the mast-house ; for the idea. however, 
goal alsa the details of the scheme, the service is indebted to Mr. Whettem, 
ro ~ and zealous inspector in the mast-making department.—Times, 
Ov. 4 
A steam fire-engine has been invented at New York, by Captain Erichsen. 
Ly weighs only 2} tons, and will throw 3.000 pounds of water per minute tu a 
eight of 105 feet, through « nozzle of 14 inch diameter — Times, 
~ ... Wire. Rope for Standing Rigging —last week ao series of trials of 
mith's Patent Wire Rope was made at the Corporation testing-machine, in 
ntham Street, Liverpool, in presence of a number of nautical gentlemen 
and others interested in improvements in navigation, and the result was 
highly satisfactory. The patent consists of improved methods of forming a 
_-,~ rom any number of wires that shall be flexible. is served with hemp, 
and ean also be spliced or knotted. The rope is tarred in the usual way 
as to exclude the water; and a chemical preparation is employed tu prevent 
oxidation. The rigging with wire rope is anvaller and lighter than of hempen 
rope, and as it offers much lcss resistance to the wind, is of great advantage 
in beating to windward. The cost, too, is much less, and the durability 
~~ "tn the trials we have alluded to, the fullowing results were ascer- 


l-inch rope broke at 2 tons 1 ewt. 


8 ..14.. 
weer voewe Were alan tried with riionate success; and it should be re- 
marked, that a three iach bempen | rove of the best quality broke at 2 fons 
Lewt. The weight or traction burne by each pieve of different sized rope far 
exceeded. that fixed in the scale of the patentee, thus showing great superi- 
in the workmanship of the manofacturers, Messrs. Fox and Co. of Lon- 
Son an ingham. ording to the ecale alluded to, the weight to be 
eprsined ty Ue ane cfibe ele rope ints cas kity, wich, thongdt nat of 
' the wire rupe is-its elas ‘icity, which, 

| rend dawns rope, ie gules aufiicient 16 counteract effects 
moat §§ rolling heavily at sea. One arg pera | 

wus ape sons WHS tried, stretched 164 inches before it broke. 
t Jerurth of 1} inch stretched 6 inches. The muchine on which the 
me ree mone $8 Very ingenious, and of tremendous multip)yi wer; it 








for the largest ships are put to their némoat 

ion “The: gentiemen gent 100k 8 Hes interest in the 
5, Send. were at once gratified and astonished to witness the immense 

: an ‘by lengths of wire rope so comparatively amalt 
’ Sheu ba added, that this patent rigging, has been test «* == 

if. ive ‘and that amongat the ships Sited with it in our ows 

my | Grsentel Liverpool. new light 
ra, | baiines tor the Victoria Channel, is also rigged with it, and 
ito Hein highly xpproved by practical men.—-Léverpool Standard, 
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iano fies u tifyi Aeteltacece tl pg ep hoad ’ ihe 
ing gratifying intelligence that the secretary oF te: 
Gevlogical Society bas yoocived 2 communication from the Lords.of the Tiba- 
wury; epg ies their intention to co. duct the aurvey of the ax northern: — 
counties of England, on an enlarged scale of six inchés to the mile, instesd: 
of two inches, the size adopted for the other counties, and. that they are to 
commence with Lancashire forthwith. This is a matter of very. t im- 
portance to the landed interest, as well as to the proprietors of mnines, coal 
thines, and quatties, and hence to the community at large, in this thi¢bly. 
protted district. For this important improvement m survey, ‘Wwe'are 
ne 


bted to the exertions of the Geological Sociaty of Manchester, with whom 
the idea ariginated. T ie y need other 


hey memorialised the Treasury, and influerieed 
scientific societies to folluw their example, and thus paved the way fo this 
important reeult. This fact alone proves the high im nee of the Geo- 
logical Society, seeing that their first acts are direeted to the prosperity of 
the county and its varied overcanti‘e interests. It is, therefure, the duty of 

¢ surrounding towns to become members of this 





the gentlemen of this and th 
society, and by increasing fts funds enable it to pursue its useful and laudable 
exertions with increased vigour -—Manelester Chronicle. 

Ancient Window.—An ancient stained glass window of the 15th century, 
which psig dla to a convent at Mechlin, has just been placed in the 
“hurch of St. George’s. Hanover Squa = 

Improvement of the Severn.—The Bristol Journal bas the following remaxke* 
upon the proposed improvement of the navigation of the river Severn ;-"Tn 
the trading interests of Bristol, this sone werited improvement must be of 
the grentest ailvantage in developing and carrying out those vast enterprizes 
which our fellow citizens have of late project th such laudable spirit. and 
liberality ; thereby secaring to them the readiest and cheapest conveyance 
of the vast mineral products and the produce of the potteries of Staffurdshize, 
the salt of Droitwich, and the various manufactures of Birmingham and its 
neighbourhood, through the Worcester and Birmingham canal; nor will the 
pert of Ciloucester, and more particularly those of Newport and Cardiff, in 

outh Wales, be less benefitted, In the present migratory state of commerce 
and manofactures, with competition every where ng place, and in whieh 
the minntest fraction in cheapness and certainty of conveyance, will tarn the 
scale, we do consider the contemplated improvement of first-rate advantage 
to Bristol. The great wonder is, that such an anomalous state of things, 
renee de ef commercial enterprise, should so long have been suffered to - 
exist. ; 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FYROM 2ND NOVEMBER TO 25TH NoVaMSER, 19405 


Jonw Duncan, of Great George Street, Westminster, Gentlemaa,. for 
“improvemenis in machinery for cntling, reaping, or severing grass, grain, 
corn, or other like yrowing plants or herbs.” Communicated by a foreigner 
residing abroad.—-Sealed November 2; six months for enrolment. ees 

Exriyau Garroway, of Manchester Street, Engineer, for “ improvements 
in propelling railroad carriages.”—Noverber 2 ; six months. 

Jossan Humpanev, of New Tower Kow, Birmingham, Brass Founder, for 
certain improvements in machinery fo be employed in the manufacture of 
wire hooks and eyes.” —November 2; six months. 

Henny Winsunet, of Limehouse, Ship Builder, for “ éaprovemente 

, in communicating power tu propellers af steam vessels, and © 

a unshipping propellers.”——November 2; six months. 

Jamus Heywoop Warrenrad, of Royal George Mills, York, Matufac- 
turer, for “ improvements in the manufacture of woollen belts, bands, or driv- 
tng atraps."——Noveriber 2; six months. 

James Boynrzy, junior, of Cheltenham, for “ improvements in working 
raikcay and other carriages, in order fo stop them, and alsa to prevent their 
running off the rails.” —November 2; six months. ; 

Jouy Epwarp Oraner, of Lincoln’s Inn Old Square, Captain in the Gist 
Regiment, for “improvements m apparatus for serving ropes and cables with 
yarn.”—November 2; six mouths. - 

Haman Scurogper, of Surrey Cottage, Peckham, Broker, for “ éasprave- 
ments in filters.” Communicated by a foreigner residing abroad.—Novem- 
ber 2; six months. 

Joun Wornpsworts Ronson, of Wellclose Square, Artist, for “certain im- 
propements in water olosefs.”—November 2; six months. 

Ricnarp Farcen Exmenson, of Walworth, Gentleman, for “ inprove- 

in applying « coating to.the suxfaces of iron pipes end 
veraber 3; six nionths. . 
__... Rapson, of Limehouse, Millvright, for “é 


improvements in poddte. 
wheels for propelling vessels by steam or ofher power.”—November 5; six 


months. ; ; in 
Hexry Hinp Epwauns, of Nottingham Terrace, New Road, Engineer, 
for “ improvements in evaporation.” ~——Nov 5; six month, .. 


Mataew Mawnxovry, of Leicester Square, Gentleman, for * im. 
peeermesne —. Wind and giringed sewsical praguener oil Communicated by a 
foreigner residing abroad.—November 4; alx won 
Geoncs Gwyme, of Duke Street, Manchester Square, Gentlemsa, for 
or pin dhe manufe ae ee ee 
and fate.” November 5; six months. - | seed 
Geaee Dacans Parsasow, of Truro, pe ree for “ ements it 
turning, (that te to say) a reat ¢ ted for ‘euliing owt ' 
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wis, and a selfvacting ride reel for other Kinds of curvilinear turnings.” - 


overnber 5; ‘six monthe. : | 
Henway Krax, of Blackheath, Gentleman, for “ improvements in the appli- 
tion of a substance or composition asa substitute Jor ice for skating and 
ding pr "—November 5; six months. : 
Caarirs Joszrea Huttmanpes, Great Marlborough Street, Lithographic 
inter, for “a newh.effect of light and shadow, imitating a brush or stump 
aweng or both combined, produced on paper, being an impression from a 
ate or stone ina particular manner for thal purpose, as also the 
vie of preparing the said plate or stone for that object.”"—November 5 ; 
ur months. 

Joun Cranxe, of Islington, Lancaster, Plumber and Glazier, for “an 
drautie double action force and lift-pump.” Communicated by a foreigner 
biding abroad.-—-November 5; six months. 

Gronat Dewianson Cianrx, of the Strand, (:entleman, for “ an improve- 
mt in purifying tallow fate and oils for rarious uses, by purifying them and 
priving them of offensive smells, and solidifying such as are fluid, and giving 
ditional hardness and solidity to such ax ure solid, and alea by a new pro- 
ts of separating stearine or stearic-acid from the elanie in such substances.” 
mmunicated by a foreigner residing obroad.—November 5 ; six months. 
Avexanoser Horatio Srursox, of New Palace Yard, Westminster, Gien- 
man, for “@ niachine or anparalus fo be used asa movable observatory or 
legraph, end az a movable platform in erecting, repatring, painting, or clean- 
y the interior and exterior «f buildings. and also as a fire-escape.” Com- 
unicated by a foreigner residing abroad.”—November 5 ; six months. 
Awpuzw Kearz, of Liverpool, Manufacturing Chemist, for “@ certain 
wrovement or certain improvements in the construction of furnaces.” —No- 
mber 6; aix months. 

Gaones Tarr, junior, of Dublia, Civil Engineer, for “ improvements in 
plying air to lampes.”-——November ¢ ; six months. 

Wiasam Crorrs, of New Radford, Nottingham, Machine Maker, for 
certain improvements in machinery, for the purpose ef making figured or 
namental bobdin-nef or iwist-lace, and ather ornamental fabrics looped or 
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Epwargp Dopp, of Kentish Town, Musical Instrument Maker, for “im- 
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pol, and other textile substances.” —November 7 ; six months. 
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Cuantzs Don, of Buckingham Street, Adelphi, Gentleman, for “ certain 
nethods or proveszes for the manufacture of plate-glass, and also of substances 
n imitation of marbles, stones, agates, and other minerals, qf all form: end 
limensions, applicable to uljects both of use and ornament.” Communicated 
ry a foreigner residing abroad.—November 12; two months. 
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yarns applicable to carious: useful purposes.””-—November 19 ; six months. 
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Joan Waxxsruvp, of Salford, Hat Manufacturer, and Jonn Aswron, of 
Manchester, Hat Manufacturer, for “ cerfain improvements in (he manufacture 
of hat bodies."—November 21 ; six months. , 

WitniaM Henry Huresins, of Whitechapel Road, Gentleman, and 
Josery Baxews.1, of Brixton, Civil Engineer, for “ improvements in pre- 
renting ships and other vessels from foundering, and also for raismg vessels 
when sunk.”—November 21; aix months. ; 

Francis Pore, of Wolverhampton, Eugineer, for ‘ improvements in deo 
taching locomotive and other carriages.”—November 24 ; six months. 

Joun Havéaron, of Liverpool, Clerk, M.A., for “improvements in the 
means employed in railway accidents resulfing from one train overtaking 
another.”'~—November 24; six months. 

Henay Cuances Dannzary, residing at Boulogne, Esquire, for “an im- 
provement in the making and forming of paddle-wheela Jor the use of vessels 
propelled tm the water by ateam or other power, and applicable to prapel ves- 
eels and milla.”—November 25 ; six months. 

Tuomas Barnart, of Somerset, for “improvements in the manufacture 
of paper.'—November 25; six months. 

Junivs Serra, of Fen Court, Fenchurch Street, Esquire, for “ certain im- 

enta in furnaces.” Communicated hy a foreigner residing abroad.— 
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Craries Greuiertt, of Hatton Garden, for “ new modes of treating pota- 
toes in order to their being converted into narious articles of food, and new 
apparatus for drying, applicable to that and other purposes.’'—November 25; 
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Winntam Henry Baitey Wrasrer, of Ipswich, Surgeon, for “ improve- 
ments in preparing skins and other animal matters, for the purpose of tanning, 
and in the manufacture of gelatine.”—-November 25 ; six months. 

Oviver Louis Reynouns, of King Street, Cheapside, Merchant, for “ cer- 
fain improvenents in machinery for producing stocking fabric er framework 
knitting, Commuuicated by a foreigner residing abroad.—November 25; 
six months, 

NATHANIEL Baruo, of Manchester, Engincer, for “ certain improvements 
im mackinery, fools, or apparatus, for planing, turning, boring, or cutting 
metalk, and other substances.”’—Novembecr 26; six months, 

Frepeaicx Turopore Puruivet, of Belltield Hall, Calico Printer, for 
“certain improvements in the art of printing cotton, silk, and other troven 
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James Lee Hannan, of Brighton, Doctor of Medicine, for “ an improve- 
ment or improvements in fire-exc apex.” —November 25; six months. 

Rostat Rosrats, of Bradford, Blacksmith, for ‘‘ naw method or process: 
for case hardening iron.”"—November 25; six months. 

Henay Warxen Woon, of Chester Square, Gentleman, for “ an émprovd- 
ment in producing an uneven surface in. wood and other eubstanens.”’ Came 
municated by a foreiguer residing abroad.—-November 25; ¢ix months, 
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